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Abstract 

Pressure from an ever increasing population demands development and use of agricultural 

practices which increases productivity without undermining the biological foundation on 

which all humans depend. To support resilience, agriculture needs to manage the land for 

generation of multiple ecosystem services. Analyses show that practices that practices which 

have been introduced in Potshini, a smallholder community in KwaZulu-Natal, South Africa 

have potential to increase crop yields, generate multiple ecosystem services and resilience of 

the area. However, these practices are adopted to a very low degree. Through information 

gained with semi-structured interviews with farmers reasons for low adoption is found on 

several scales. Reasons directly causing abandonments are both physical constraints as lack of 

resources and reasons on a mental /behavioral form resistance to change behavior and lack of 

knowledge, factors appearing on the local scale. These factors are partly connected to a 

rigidity to change caused by the South African social system in combination with poor 

conditions for smallholder commercialization. A low dependency on farming as livelihood 

and few opportunities to use farming for income generation results in a low potential of using 

productivity increase as driver. Soft factors related to traditions and farmer values becomes 

increasingly important as drivers why practices with implications on the traditional way of 

farming  (like the introduced conservation agriculture) becomes harder than introduction of 

practices which does not interfere with farmer values and traditions. Additionally, land 

degradation acting as a driver for implementation on a societal level is not perceived as an 

urgent issue among farmers and thus not acted upon. To achieve long term sustainability in 

the system, a better understanding of the system drivers is needed to achieve a change from 

within the smallholder system, to facilitate other ways of income generation than from 

productivity increase. To increase the awareness of environmental issues, mainstreaming may 

provide a way forward, and to compensate farmers for costs related to benefits which are 

generated for the larger system payment for ecosystem services may be used. 
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1. Introduction 

1.1. Background 

An increased food demand from a growing human population puts pressure on agriculture to 

increase the food production if the UN millennium development goal to eradicate hunger is to 

be met. This demand has so far been met through expansion of agricultural land and 

intensification of agriculture by use of new technologies (MA 2005). Half of earth’s terrestrial 

surface is already transformed (Steffen et al. 2004) with great impact on many essential 

processes on local as well as global scale (Vitousek et al. 1997). Agriculturally driven 

environmental damage is widely prevalent (Pretty et al. 2006) and has led to a substantial 

degradation of ecosystems on a global scale (MA 2005) Intensification of agriculture often 

result in land degradation (Rockstrom et al. 2004) besides other negative impact as 

biodiversity loss, and water quality decline (MA, 2005) leading to loss of resilience. To 

govern the resilience means to manage the capacity of a system to adapt and change when it is 

exposed to stress so that it can maintain its basic identity and functions (Walker and Salt, 

2006). As humans depend on ecosystems to support/supply many different ecosystem services 

besides food (e.g. pollination, water purification or climate regulation) and resilience sustains 

generation of ecosystem services (Rockstrom et al. 2004) it is of uttermost importance to use 

agricultural practices which builds resilience to cease the food crises while supporting 

generation of multiple ecosystem services. In an evaluation of a vast number of agricultural 

innovations Pretty et al. (2006) show that sustainable farming practices can both increase the 

yield and conserve resources with the highest potential in rainfed agriculture. 

While having the lowest agricultural production in the world (Ehui and Pender, 2005) Sub-

Saharan Africa (SSA) which largely have rainfed smallholder agriculture is facing the largest 

food and water scarcity in the world and has largely covered these demands through 

expansion of cropped land (Rockstrom et al. 2004). Cultivation of fallows or pastoral lands in 

respond to the increased food demand leads to lower soil fertility as the soil do not have time 

to recover between cropping periods (Mortimore, 2006) leaving many sub-Saharan agro-

ecosystems on a degradation trajectory. Around 65% of the agricultural land in SSA is 

degrading (GEF 2003) 



 

Hanna Sterve 

7 

 

Degraded lands results in diminishing crop yields (Rockstrom et al. 2004) and an intensified 

agriculture, often with negative impact on the SSA environment (Philips-Howard and Oche 

1996). To change direction of the degradation trajectory that many sub-Saharan agro-

ecosystems are on and move towards a more resilient system capable of providing multiple 

ecosystem services, the management of the system has to change. In response to the needs for 

food production and sustainability many projects have arisen to increase crop production in 

smallholder farming, some with the aim of using more sustainable practices. One of these 

being conservation agriculture (CA) advocated by e.g. the Food and Agricultural Organization 

of the United Nations, FAO (FAO 2010). Attempts to cease the ongoing land degradation 

through implementation of CA-practices have been successful in many places in Latin 

America, and then especially in Brazil (Bolliger 2007), adoption rates among farmers are 

however low in many cases in SSA(Lamourdia and Meshack 2009). The increased awareness 

of the complexity of interactions in the social- ecological system and repeated failures of large 

scale solutions have raised a demand for complex, adaptive solutions adjusted to local 

conditions and traditions (Reij, Scoones, and Toulmin 1996) but if done right introduction and 

use of sustainable agricultural practices is likely to build resilience in the smallholder agro-

ecosystem (Enfors and Gordon 2007).  

In Potshini community, upper Thukela river basin, South Africa where this case study is 

performed several projects have worked to introduce farming practices on different scales to 

hamper the ongoing soil erosion and improve livelihoods in the community, including CA, 

garden innovations and grazing management. The community has been involved in 

experimentation and different learning forums (Smith et al. 2005; Sturdy, Jewitt, and Lorentz 

2008; SSI 2009), but projects seem to fail in the long term change of management of the soil. 

Even projects with reported successful adoptions (Smith et al. 2005) face major 

abandonments as project stops (SSI 2009) This thesis aims to shed light on the reasons for the 

low adoption of practices on cropped fields, with primary focus on CA. 
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Box 1 CONSERVATION AGRICULTURE, -WHAT IS IT? 

The term conservation agriculture (CA) used in this thesis as an umbrella term including a package of several practices 

which in combination can exchange conventional farming.”Conservation agriculture” as defined by FAO is built up of three 

main “pillars” including i) minimum disturbance of the soil through e.g.no-tillage ii) permanent organic soil cover by 

residues or cover crops and iii) diversified crop rotation (FAO, 2010). These practices are however not always termed 

conservation agriculture, but numerous competing terms with the same or partially the same technologies exists, e.g. crop 

residue mulching (e.g. Erenstein 2002), conservation farming (e.g (Rockström et al. 2009; Erenstein 2003) or no-tillage 

system (e.g. Machado and Silva 2000). CA (and related terms) is thus not one single technology but rather a set of 

complementary technologies which all needs to be adopted for the farming to maintain production levels (Erenstein 2002).  

CA have many known advantages and disadvantages for production, related to farmer work load, economy and 

environmental benefits, summarized by Knowler and Bradshaw (2007) in Table 1 as costs and benefits. These are found both 

at farm level and higher scales. The table also shows that CA influences generation of other ecosystem services than food 

production, as water provision and purification and erosion control and may support multiple ecosystem generation. 

Table 1 Costs and benefits from conservation agriculture across spatial scales.  

Source: Knowler and Bradshaw 2007 

 

Through CA (no-tillage and mulching through residues or cover crops) an increased soil cover is facilitated which reduces 

the surface soil losses through wind and water erosion. Vegetation/residues forms a mulch cover which reduces evaporation 

and creates a more stable temperature in the soil surface layer, increasing soil biodiversity (FAO, 2010). This is important for 

transformation of residues into chemicals available for plant uptake. The lower disturbance of the soil through e.g. no-tillage 

reduces the oxidation processes and increases thereby the soil organic matter and preserve aggregates formed by macro and 

micro organisms in the soil important for soil stability (ibid). The content of earthworms is higher than under conventional 

tillage (Kladivko, Akhouri, and Weesies 1997) which gives a better infiltration on heavy rains, since earthworms produce 

vertical connectivity between the different soil layers (FAO, 2010), and lower surface layers are less compacted with 

conservation tillage then conventional tillage (Fowler 1999).  
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2. Case study description 

Agriculture in South Africa is formed by its historical legacy of Apartheid, large commercial 

farms almost exclusively belonging to white farmers while black farmers are smallholders on 

communal lands, situated in fragile, marginal environments (Whiteside 1998) in Bolliger 

2007). These smallholder communities are situated on the former homelands, land distributed 

by the apharteid regime to the black population. To make better use of the unused potential of 

these lands and to decrease an escalating soil degradation, conservation agriculture or no-

tillage was introduced on the onset of the late 1990’ies by the KwaZulu-Natal Department of 

Agriculture and Environment and by South African National Department of Agriculture 

(DOA) outsourced to Agricultural Research Council (ARC), which both failed to achieved 

adoption to any high degree (Bolliger, 2007). The latter initiative was as part of the 

government initiated LandCare project which started in 1997 aiming to be a community based 

approach (Nabben, 2006). “In summary, LandCare South Africa will be a community-based 

programme supported by both the public and private sector through a series of partnerships. 

It is a process focused towards the conservation of the natural resources…. In addition it 

seeks to address rural poverty by means of sustainable job creation.” (Nduli 2000) in 

(Nabben 2006). Nabben, (2006), evaluating the project finds however that a majority of 

projects was permeated by a largely top-down, technocratic approach and in addition a large 

staff turnover in the district departments of agricultural resulting in low engagement and 

knowledge among co-workers. A diversity of approaches throughout South Africa was 

chosen, among other selected practices of conservation agriculture.  

One of the sites chosen for introductions of CA included Potshini community. In the final 

report of this project (Smith et al. 2005) CA is concluded to be very successful and 

recommended for the area; crop yields are doubled, adoption of practices is successful and 

dissemination through farmer-to -farmer extension seem to continue to expand the number of 

farmers using CA practices. Though the SSI final report (SSI, 2009) points out that most of 

the farmers did not adapt the conservation tillage practices for their own needs and reverted to 

conventional tillage when the ARC-project and thereto connected given inputs ended. 
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It is in this context interesting to see what introduced practices are still used in Potshini and 

what indigenous practices or innovations with impact on e.g. fertility and erosion 

management exists.  

2.1. Potshini 

Potshini is located in the Bergville district, Upper Thukela region in the province of 

KwaZulu-Natal, South Africa (Figure 1 Potshini community, shown as the grey area in 

Potshini catchment, located in Bergville district, KwaZulu-Natal, South Africa (Sources: de 

Winaar, Jewitt and Horan, 2007, and DWAF, 2004 and SSI,.... in Kosgei, 2009)Figure 1). It is 

situated at the foot of the Drakensberg mountains at an altitude of 1100-1400 above sea level, 

with temperatures ranging from below zero to above thirty degrees Celsius, mean annual 

temperature being 16.4°C (Kosgei 2009). The mean annual precipitation is around 710 mm 

distributed mainly between October and March (Kosgei et al. 2007) while mean annual 

potential evaporation is 1600-2000 mm/ year(BEEH 2003) in (Kongo and Jewitt 2006)). 

Potshini is thereby a dryland area where crop production is generally constrained by water 

availability. The amount of rain is not a constraining factor for the main crop, maize, but as 

rain falls erratic, dry spells early in the growing season effects the yield (Kosgei, 2009), and 

increased soil moisture can thus still influence production in a positive way. Environmental 

degradation is an increasing problem in  the region (DWAF 2000) in Kosgei, 2009) mainly 

due to high grazing pressure from increasing numbers of cattle, and agricultural productivity 

is low with average maize yields below 2 tons/ha (Smith et al. 2005). Several different 

introductions have been done in Potshini to face different aspects of livelihood improvement 

and sustainability as shown in chapter 2.2 

Introduced in situ rain water harvesting technology, conservation tillage, have been found to 

improve maize yields in the area, especially on years with late onset of rains, but with less or 

negative impact on years with very low or very high rainfall (Kosgei et al. 2007) Other 

parameters (e.g. weeding, application of pesticides, control of soil pH etc) than availability of 

soil moisture seem to have higher impact on productivity on these extreme years (Kosgei, 

2009). Crop production is further constrained by acidic soils benefitting from addition of lime 

(SSI, 2009). 
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2.2.  Introduction of practices in Potshini 

In the Potshini community many different actors have introduced different methods to 

improve food security and livelihoods through crop production, gardening and grazing 

management. The different actors (introducing organizations) and introduced 

technologies/practices are found in Table 2 and their respective periods of activity in Potshini 

are shown in Figure 2. The introduction of most interest for this study is the introduction of  

Figure 2 Time span of different projects introducing farming practices or influencing farming in Potshini. Colored 

boxes are of main focus of this study, introduction of CA being the first major project from which SSI used results, 

trial sites and existing learning groups for their programme. 

 

Figure 1 Potshini community, shown as the grey area in Potshini catchment, located in Bergville district, KwaZulu-

Natal, South Africa (Sources: de Winaar, Jewitt and Horan, 2007, and DWAF, 2004 and SSI,.... in Kosgei, 2009) 
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Table 2 Technologies/practices introduced in Potshini, by what organisation/programme and on what scale the 

practice /technology have their impact on production . 

Introduced by Technology/practice Scale of 
influence  

Aim of Project Reference 

NDA through ARC 
(Agricultural 
Research Council) 

Conservation tillage  Field Advocate sustainable land 
management, decrease soil 
degradation and improve 
productivity 

(Smith et 
al. 2005)  

Soil fertility and acidity 
management 

Weed control (herbicides) 

Pest control (integrated pest 
management and pesticide 
use) 

Intercropping with legumes 

Crop rotation 

Cover crops 

Grazing management Communal land 

SSI (Smallholder 
Systems 
Innovation) 

Conservation tillage trials 
(Overtaken from ARC) 

Field 
 
 
Field/catchment 

Improve livelihoods through 
water systems innovations and 
investigate its effect on ecological 
and social systems 

(SSI 2009) 

Best planting date research 

Hydrology monitoring 

Homestead gardens Garden 

Trench beds 

Garden towers 

Grey water use 

Rainwater harvesting 

Drip irrigation 

WRC 
1
 Rainwater harvesting 

(overtaken from SSI) 
Garden Irrigation of gardens in winter 

season for food security. 
(WRC 
2008) 

DWAF 
2
 mentoring smallholder 

farmers  
River basin facilitating integration of 

smallholder and commercial 
farmer’s water associations 

(SSI 2009) 

DOA (Provincial  
Department of 
Agriculture) 

Provision of free seeds for 
dry bean production 

Field Improve nutrition status through 
increased protein intake 

SSI final 

Soil sampling and provision 
of free lime 

Improved production through soil 
acidity management. 

                                                 

 

 

1
 Water Research Commission through RIENG- Rural Integrated Engineering 

2
 Department of Water Affairs and Forestry 
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different practices based on Conservation Agriculture (CA), e.g. conservation tillage and crop 

rotation done by ARC in the Emmaus LandCare Project (hereafter called the ARC-project). 

This project aims to “generate and diffuse sustainable land management technologies for 

local farmers in order to address soil degradation and conservation issues and increase farm 

productivity and income” (Smith et al. 2005).Other introductions have either had impact on 

garden scale or have not had the sustainability aspect in focus. The sustainability perspective 

is shared with the Smallholder Systems Innovations in Integrated Watershed Management 

(SSI)-programme, which partly have an impact on field scale. These parts are however first 

introduced by ARC. 

2.2.1. Introduction of Conservation Agriculture 

Even though the focus of this thesis is the farmer’s perspective and opinions, the degree of 

success may to some extent depend on the way CA was introduced in Potshini. The 

implementation process as such will not be of focus for analyses but will be grazed upon 

when initiated by the farmers. It is therefore briefly described below. 

The ARC-project introduced a number of practices based on CA (see Table 2 above) through 

a participatory research and development strategy, aiming to “generate and diffuse 

sustainable land management technologies for local farmers in order to address soil 

degradation and conservation issues and increase farm productivity and income” (Smith et al 

2005:6) Introduced practices were chosen by researchers and extension officers from the 

district DOA after identifying needs, problems, fears and aspirations among farmers in a 

diagnostic survey in year 2000 (Smith 2000). A community-based approach was chosen for 

implementation, and farmer participation in planning and development was emphasized. 

Farmers participated through demonstration of research managed trials, farmer managed 

trials, trainings, learning forums, monitoring and evaluation (Smith et al 2005). At the onset 

the importance of creating linkages between stakeholders on different levels in the 

institutional hierarchy and to form an enabling environment where farmers’ and researchers’ 

goals could be integrated (Smith 2000). The research managed trials were designed to 

evaluate crop yield and gross margin for the farmer and use of low levels of external input 

(fertilizer, pesticides, herbicides and improved cultivars was emphasized as well as utilization 

of local resources and knowledge. Practices were developed to form “an opportunistic system 

… where weather patterns are used to dictate our actions: a type of response farming system 
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where farmers use their knowledge and skills to manipulate the farming enterprise” (Smith et 

al. 2004):16). ARC also initiated a few informal partnerships to form input networks fit for 

smallholder farmers and facilitate access to markets, foremost for soyabeans. (Smith et al., 

2005), as well as a workshop on converting plows into planters with a “converting kit” as lack 

of equipment, especially planter was found to restrict the adoption of CA (Smith et al 2005).  

In Potshini two farmers trained in CA and life skills (e.g. preparation of soya beans for food) 

by ARC to become trainer farmers and participated in farmer managed trials. They in turn 

formed two learning groups and trained around one hundred farmers in CA practices in 

Potshini (85 + around 20) through “farmer to farmer extension” (Madondo 2009). 

Box 2 CONSERVATION AGRICULTURE INTRODUCED IN POTSHINI  

 No tillage 

The no-tillage practice is introduced as the basic practice of CA in Potshini, while the other practices is required for no-

tillage to be possible. No-tillage can be done with different levels of mechanization, from completely mechanized to 

completely manual. In Potshini the no-till practice is done completely manual. Usually the farmer sprays his field with 

herbicide some weeks before planting, furrows for planting are opened by hand hoe or with the community owned 

McGoy ripper (left from the ARC project). Seeds are added by hand one by one with approximately 30 cm in between, 

fertilizer is added to the seed and finally the furrow is covered. Farmers later weed by hand or spray with additional 

herbicides to control weeds. All interviewed farmers that had tried no-till had also used herbicides to reduce the weeds 

before planting and a few sprayed herbicides a second time if they had money available. 

Crop rotation 

Rotation of different crops (soyabean, lablab, cowpea, dry bean and butterfly pea ) with maize on a field in different 

cropping seasons to prevent crop pests and diseases by disturbing pest life cycles as part of integrated pest management. 

Rotation also improves nutrient cycling by use of legumes in the rotation and optimizes water use through differences in 

rooting depths.  (Smith et al 2005) 

Intercropping 

Intercropping with legumes (e.g. lab lab, cowpeas, soyabean or drybean)on whole fields (relay or tramline intercropping) 

was introduced as a way of intensifying crop production and increasing crop residues available as soil cover as well as 

for livestock as winter fodder (Smith et al. 2003). More soil surface coverage results in less erosion as well as 

suppression of weeds. Through use of crops with different rooting depth soil moisture utilization is maximized, use of 

legumes also increases soil nitrogen with positive effects on yield and less demand for chemical fertilizer (Smith et al 

2005).  

Cover crops 

Use of cover crops was suggested as intensification, planted after the reproductive phase of maize (as a form of delayed 

intercropping) upon rains late in the season (Smith et al., 2004). The cover crop is then part in the crop rotation. The in 

CA important increased surface cover is also achieved through intercropping. 

Additive use 

ARC also conducted farmer-managed experiments with different types of fertilizer, liming, herbicides and pest 
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Additionally ARC-led “farmers days” were held, open for the community farmers for 

awareness rising (Smith et al., 2005). 

3. Theoretical framework  

The principle theory of how to explain and put my results in a context will be the one of 

resilience theory. Resilience in a social ecological system is defined as the capacity of the 

system to absorb disturbance and re-organize as the system change while maintaining 

basically the functions, structure, identity and feedbacks (Folke 2006). A social ecological 

system (SES) refers to a linked system of people and nature (Walker and Salt, 2006). In a 

social-ecological system the system is viewed holistically as one, where humans depend on 

ecological systems for their survival and also influence the ecosystem by their direct or 

indirect use (Walker and Salt, 2006). Management of the human or natural part of the system 

separately makes the system more vulnerable and it is thus important to manage them jointly 

and view the system as one (Chapin, Folke, and Kofinas III G. 2009). Social ecological 

systems are compex adaptive systems(Levin 1998), which means that they are self-

organizing, and change occurs all the time as a response to changes in the dynamics between 

the components in the system or changes in external conditions (Walker and Salt, 2006). The 

complexity imply that every system is different from the other and thereby there is no panacea 

for management (Ostrom, Janssen and Anderies, 2007) This means that the system has to be 

understood to achieve successful management (Chapin Folke and Kofinas, 2009), both what 

factors in the internal dynamics of the system have key roles and what external factors 

influence or control the system, that is to identify the drivers of change. 

To investigate what causes abandonment of practices introduced in Potshini thereby means 

that it is important to understand the dynamics and key factors for change in this system.  

3.1. Dynamics of a social ecological system 

In a SES variables on different scales of the system interact, and generally variables on larger 

scales have more influence over variables on smaller scales forming a hierarchy but changes 

on smaller scales can also trigger change in scales above. As a SES is influenced by factors on 

several scales, from microbial processes to global influences “you cannot understand or 

successfully manage a system by focusing on only one scale” (Walker and Salt, 2006:91), 
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why defining the borders of the system and identify factors of importance on the relevant 

scale becomes important. An illustration of the dynamics in a social ecological system is 

shown in Figure 3, where the rectangle marks the system of focus. Each system is controlled 

by a set of interlinked key slow variables (Walker and Salt, 2006) which form the bases of the 

system. Slow variables are few and often work over large temporal and spatial scales while 

fast variables in the system have influence over smaller spatial and temporal scales. As long 

as the key slow (controlling) variables in the system are the same, the system can remain its 

structure and function even as fast variables in the system change. Thereby management of a 

system where we want to keep the same structure and function, management implies 

governing the key slow variables in the system (Walker and Salt 2006), but the definition of 

the system’s borders determines what variables are controlling. Likewise the slow variables 

are interlinked with the supporting ecosystem services upon which all other ecosystem 

services production is dependent (Chapin, 2009). To support generation of multiple ecosystem 

services it is thus again the slow variables that needs to be managed. 

 Ecosystem services produced in the agricultural system are harvested on many different 

scales, from local (e.g. food for subsistence) and regional (e.g. water purification, and flood 

control) to global (e.g. carbon sequestration). The change in management that has to take 

 

Figure 3 Interconnectedness between different types of components, variables in a social ecological system. The 

rectangle describes the system of focus, slow variables are control the systems’ fundamental structure and function 

and work on larger scales in time and space than fast variables. Fast variables can change without the system loosing 

its function. Exogenous controls are factors outside the system of focus which influence the system’s dynamics. 

Human actors can through management (institutional responses) influence variables in both the social and ecological 

system on multiple scales. Source: Chapin, Folke and Kofinas, 2009. 
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place to reverse a degraded landscape or prevent degradation (to be able to harvest these 

services) are though done on a local scale why identification is needed of what drivers and 

barriers for change are on the local scale.  

Slow variables in a social system are generally speaking institutions, laws and cultures 

(Westley 2002), in an agroecosystem the slow variables includes build up of soil organic 

matter, soil structure and micro-climatic conditions (Rockström et al 2004). These are 

influenced by processes such as chemical withering but also to high degree on human 

management, e.g wind and water erosion caused by overgrazing, plowing etc. (Chapin III 

2009) which drains the soil of fine organic matter. Loss of fine soil particles may in the long 

run lead to desertification (ibid), that is to loss of resilience in the agricultural landscape and a 

shift the state of the land which may not be reversible. Management of the slow variables, 

foremost erosion prevention can prevent this (ibid). Erosion control and build-up of soil 

organic matter as well as soil structure are known positive effects of CA (see box 1 &2), why 

CA theoretically manage the slow variables in an agro-ecosystem. 

 

3.2. Drivers and barriers for change 

Gallopín (200 defines three categories of importance when taking decisions for sustainable 

development; lack of willingness, lack of understanding and lack of capacity. These 

categories are by Gallopín described in general terms and for decisions taken on a societal 

level but are here applied also on individuals. According to Gallopín (2002) power structures, 

human antagonism and values or interests that are hard to change form our willingness, a lack 

of holistic view and a low knowledge of the dynamics in complex adaptive systems result in 

displaced or wrong management actions due to low understanding. Finally, capacity consists 

of economic, institutional and infrastructural properties that physically enable or constrain a 

decision (Gallopín 2002). These categories are all at the social level of the system and 

determine whether decisions for sustainability are taken. Complemented by the biophysical 

conditions of the system, change can be achieved in the intersection between these 

fourproperties as shown in figure4. When the change is physically possible and people have 

both capacity, willingness and understanding to make the appropriate management decisions, 

a change in management towards sustainability can be achieved.  
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Willingness and understanding are closely related to what Westley  et al. (2002) call the 

meaning system, including world view, culture, view of nature etc, that is how the world is 

understood and explained, how it makes sense. Meaning or sense making is an important 

component of the social system and adds a third hierarchy to the hierarchies of temporal and 

spatial scales, the “meaning hierarchy. Time and space hierarchies needed to understand the 

dynamics of an ecosystem is not sufficient, but the human factor, the meaning hierarchy needs 

to be included. Human capacity to make sense, understand and interpret the world influence 

their actions and way of organizing, and human actions are not restricted to space and time in 

the same way that ecosystems why their organizations can change much faster (Westley et al. 

2002). For reorganization and change, sense making is an important factor (Gallopín, 2002, 

Westley et al 2002) as well as capacity for representation and communication (Westley et al, 

2002). 

When implementing change as in Potshini governance theories highlight facilitation of these 

human-centered capacities. It is important to enable knowledge generation and create 

networks across different governance scales to enable collaboration on common issues as they 

arise(Olsson et al. 2007). Such collaborative network ideally includes professionals from 

different arenas (Danter et al. 2000) as well as stakeholders with local knowledge, who may 

provide missing information important for taking the right decision. To include stakeholders 

in decision making is also important as decisions always includes trade-offs between different 

 
Figure 4 Venn diagram describing possible settings in how to achieve change. Successful change is illustrated by the 

intersection between the four properties; the actors in the system must have the capacity, understanding and willingness 

to take the right decision for change, and the change has to be physically possible.  

Redrawn after Gallopín 2009 

capacity

understanding

willingness
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interests (Dietz, Ostrom, and Stern 2003) and there is a risk of conflict around resources or 

around how to define the problem (Adams et al. 2003). Collaborative networks can reduce the 

costs connected with conflict by allowing communication between different stakeholder 

groups and agreeing on the problem definition in the exchange of knowledge and 

understanding (ibid), but also add value by generating innovative solutions (Folke et al. 

2005). Through communication within a network formed around a common issue, trust can be 

built and new rules and norms can evolve within the social network, that is people can change 

their values and are less likely to revert to their old behavior (Pretty 2003). This is supported 

by empirical evidence showing that stakeholder participation leads to more effective and more 

durable decisions (Reed 2008). 

With the importance of scale kept in mind, the main actors in this system are the smallholder 

farmers and it is those who will take the decision to change management practices or not. 

Therefore, the next section will illustrate common drivers and barriers for change among 

smallholder farmers’ adoption of sustainable agricultural practices 

3.3. Adoption of agricultural practices among 

smallholders 

Adoption of sustainable practices in general and conservation agriculture in particular is low 

among smallholder farmers in sub-Saharan Africa (e.g. Bolliger, 2007; Giller et al, 2009; 

Moser and Barrett, 2006; Rockström et al 2009). A vast number of case studies have been 

done to try to find reasons for low adoption of different farming practices with the common 

purpose of sustainable management, but few common denominators are found. Consistent 

with (Ostrom, Janssen, and Anderies 2007) the main conclusion is that there are manifold 

social, economical and ecological factors interacting, which by nature vary from place to 

place why how the practices fit each setting and likewise the reasons to adopt CA varies with 

the site. Found factors in this review are listed in Table 3. The pattern found in this review, or 

rather lack of pattern, where the same factor may have positive or negative influence in 

different settings or have no influence at all in another is also shown in a review and analyses 

done by Knowler and Bradshaw (2007). They analyzed 31 objects where 167 different factors 

influencing adoption were found and analyzed statistically of which none was found to be 

universal. This puts further emphases on the importance of locally adapted solutions and to 

find the factors of importance for adoption reflecting the situations in each and every case. 
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Simply, there is no panacea! Still, there are some of the factors which needs to be elaborated 

upon. 

 

Farmer participation in decision making and adaptation of introduced practices are (coherent 

with above) stated as contributing to more adoptions (e.g. Erenstein 2003, Reij and Walters 

2001) which (if done with true participatory means) guarantees that practices introduced are 

actually practices of need for the farmers themselves. Even though demand driven projects 

Table 3 Factors influencing adoption found in literature review categorized according to the hypothesized 

incentives used for scoring; work load, costs and yield/benefits, complemented with social, biophysical and 

implementation-related factors. *This is a feature referred to in the introduction of CA in Knowler and Bradshaw 

(2007) and not one of their analyzed factors which are excluded from this table. 

work load ref social ref biophysical ref 

weeds hard to control 27,32 low research 7,29 agro-climatic potential 
3,15,27
, 28, 30 

labor saving /supply* 3,4,6,21,27 education level 3,6 edaphic constraints  27 

yield/ benefits 

 

high complexity of practice. 
8,21,27, 
28,32 erosion control 27 

low benefits solo and compared to investments 
8,11,22, 
25,27 

low knowledge /understanding 
about practice 27,31 too degraded soils 11, 32 

societal/personal benefit-split 26*,29 
knowledge/awareness of 
environmental problems 29 land size 3,4,6,9 

low yield increase  21 
availability of 
info/advice/learning 

5,6,7, 
12,22,  land tenure 

9,14,25
, 32 

cost /economy 

 

gender 6 distance to field 3 

 low market availability 15,19,32,33 socio-economic (general) 27,28,  slope 3 

low availability of inputs 21,22,27 insufficient networks   9, 22 competition for residues  
3,21,22
, 28,30 

Resource/capital constraints 4,5,6,21,32 changes cultural practices 28 traction availability 6 

direct incentives(subsidies) 8,9,11,25,29 age 6 

implementation-
related 

ref 

high herbicide costs 27 institutions 19,32 wrong perspective /incentive  
8,13,27
,32 

cost reduction 27 infrastructural limitations 27 
wrong focus (mulch instead of 
water) 30 

off-farm income (wage labor) 4,9 insufficient government policies 

2 7,9, 
17, 25, 
31 

farmer participation in 
decisions and adaptation 

25,27, 
29, 30, 
31 

    locally adapted 27,28 

    
low focus on creating 
input/output markets 32 

References: 3: Anley, Bogale and Haile-Gabriel 2007, 4: Marenya and Barrett 2007; 5:Moser and Barrett 2006; 6:(Dadi, 
Burton, and Ozanne 2004); 7:(Orr 2003); 8: (Hellin and Haigh 2002); 9: Chowdhurry 2010; 11: Antle, Stoorvogel and 
Valdivia 2006; 13: (Omamo and Lynam 2003); 14: (Rasul and Thapa 2003); 15:Serneels (Serneels and Lambin 2001); 17: 
(Jayne et al. 1994); 19 Ruben 2005 21: (Giller et al. 2009); 22:(Bolliger 2007); 25: (Hellin and Schrader 2003); 26: 
(Knowler and Bradshaw 2007)*; 27: (Machado and Silva 2001); 28: (Erenstein 2002); 29:Milham 1994; 30: (Rockström 
et al. 2009); 31: (Erenstein 2003); 32: Lamourdia and Meshack, 2009; 33: (Ehui and Pender 2005)  
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and participatory approaches are advocated, a mal-focus or “from the outside perspective” of 

what is needed in smallholder farming is still common in many projects (Hellin and Schrader, 

2003; Omamo and Lynam, 2003; Reij and Walters 2001) and introduced practices may not 

benefit the farmer.  

The benefit (economic return in form of income or yield) for the farmer is generally seen as 

the major driver for adoption among farmers(e.g. Antle, Stoorvogel and Valdivia 2006, 

Erenstein 2002,2003; Hellin and Schrader, 2003;Milham 1994), consistent with the view of 

conventional economics of humans as being “self-regarding individuals, maximizing their 

own well-being” (Janssen 2002):243) which as all models of human behavior is an 

oversimplification (Janssen, 2002), Immediate costs and benefits are stated to have a greater 

impact on farmer decisions than long term benefits or benefits at another spatial scale 

(Erenstein 2002, 2003; Giller et al 2009, Hellin and Heigh 2002, Moser and Barrett 2006) 

which is seen as a problem for CA where short term benefits are appearing erratically (Giller 

et al, 2009). Knowler and Bradshaw (2007) means that CA benefit the farmers directly to a 

higher degree than other  SWCs but points out that most of the costs associated with CA are at 

the farmer scale while many of the benefits of CA are gained at a societal scale. Milham 

(1994) suggest conservation to be externally financed to compensate farmers for the societal 

benefits, something applied e.g. in Payment for Environmental (Ecosystem) Services (PES) 

(Sommerville, Jones, and Milner-Gulland 2009)  

A similar suggestion is done by Antle, Stoorvogel and Valdivia (2006). Related to the 

statement that farmers will not allow their soil to degrade more than what is economically 

profitable (Milham 1994), they describe the cost-benefit analyses connected to the farmer’s 

decision to adopt conservation practices as having two economical thresholds related to the 

state of degradation the soil is in. If the state of the soil demands too high investments to give 

net returns the farmer is less likely to adopt a practice than if the investments are small. On 

the other hand if productivity is already high (low degree of soil degradation) there is also low 

incentives to invest in conservation as the net gain is low. In the intermediate state the 

likelihood of adoption is stated to be greater, where the gains of adopting a practice that 

sustains the soil is high while the investment costs are not too high. They conclude that if 

there is a need for conservation practices to harvest societal benefits from the agricultural 

landscape (and/ or to avoid further degradation and a potential crossing of the soil degradation 

threshold to an irreversible state) there might be a need to add subsidies for using 
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conservation practices until the state of the soil has recovered to a degree where soil 

conservation practices is economically viable for the farmer again, that is compensate for the 

hysteresis effect. However, as analyses of projects where subsidies are used to increase 

adoption of SWCs show that these are commonly abandoned as soon as the subsidies cease, 

(if the farmers do not benefit from them or the SWC answers to a need that is perceived by the 

farmers themselves) (Hellin and Schrader, 2003). It therefore seems important to analyze in 

which of Antle, Stoorvogel and Valdiovia’s (2006) three different economic alternative states 

the system is in before subsidies are introduced or ended to evaluate possible outcomes. 

To what extent CA actually fits SSA agricultural systems biophysically is also a matter of 

discussion in adoption literature with tight relation to whether it is beneficial for the farmer. 

As many of the benefits from CA are attached to soil cover by either living or dead matter 

(See box 1 &2) the availability of such to a great deal determine the level of benefits 

harvested from CA (Machado and Silva 2001,citing (Lal 1986). For semi-arid areas the 

biomass productivity is low, constrained by limited rainfall and unfavorable temperatures, 

why the growing season in rainfed agriculture is limited to a few months per year, making 

production of sufficient residues for mulching and growing of cover crops difficult and costly 

(Erenstein, 2003, Rockström et al 2009). Additionally there is a competition for use of 

residues as fodder, fiber, construction material etc which further constrains the availability of 

mulching material (Erenstein 2003; Giller et al2009; Lamourdia and Meshack, 2009) 

Rockström et al (2009) though show that a significant yield increase is possible with CA even 

without or with very little mulch cover and suggests a focus on the rainwater harvesting 

potential for CA instead of mulching focus for semi-arid areas. The soil properties also 

influence the suitability of CA as e.g. application of lime on acidic soils may require plowing 

(Machado and Silva 2001).  

However, adoption of CA cannot only be referred to the degree of biophysical fitness as the 

practices requires changes in the whole farming system (Erenstein 2003). According to 

Erenstein (2002,2003) CA is not only a technology that can easily be added to existing 

practices but requires changes in other practices as a domino-effect of changing one. If e.g. a 

farmer chooses to practice no-tillage instead of plowing, this requires changes in ways of 

sowing and fertilizing, it requires crop rotation to manage pests and weeds, and mulching to 

create good prerequisites for biological tillage and avoid crust formation. This means that 

there are different degrees of change required in different farming system, depending on the 
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existing practices why successful adoption depends on adaptation to local circumstances 

(Erenstein 2003) and building on existing knowledge and practices to minimize the inevitable 

costs of learning (Erenstein 2003, (Reij and Walters 2001). The complexity of CA thereby 

implies that change takes place not only “on the field” but in the mind of the farmer 

(Erenstein 2003; Lamourdia and Meshack, 2009), as it requires learning and may change 

cultural ways of doing things (as illustrated by the competition for residues) (Erenstein, 2003). 

Adoption is also influenced by external factors at other scales, such as knowledge of and in 

CA by e.g. extension officers making advice available (e.g. Bolliger, 2007; Lamourdia and 

Meshack, 2009), policies enabling adoption and land conservation, both in the agricultural 

sector and outside it (Milham, 1994; Jayne et al 1994). Farmer decisions are also influenced 

by availability of input-output networks which includes smallholders to facilitate purchasing 

of inputs and access to markets (e.g. Bolliger, 2007, Machado and Silva, 2001), infrastructural 

obstacles (e.g. roads and distance to markets) (Machado and Silva, 2001) as well as secure 

access to land through tenure system (Hellin and Schrader, 2003). 

3.4. Development of a conceptual framework. 

Looking closer at the decision making process as described by Gallopin (2009), decisions for 

sustainable change depend on physical and non-physical factors. The physical factors are 

either biophysical/ecological (as climate, soils or biota) or social as economic or 

infrastructural constraints, shown in fig 1 as the capacity. Willingness and understanding on 

the other hand are not physical features but rather parts of the human mental capacity or 

meaning system as described by Westley et al. (2002). One can thereby divide factors 

influencing the change process into physical or mental factors including both social and 

ecological factors  

Important for analyses of the Potshini case where the smallholder farmer and his/her farm is 

in focus is also the matter of scale, to analyze whether the driver or barrier for change 

(summarized into factors for change) is appearing on the scale of focus or outside it, if it is an 

exogenous or endogenous factor. Factors on the farm scale are more likely to be possible for 

the farmer to have influence over, but does not necessarily be the ones having most influence 

on drivers and barriers for change. Knowler and Bradshaw (2007) categorized factors 

influencing adoption into four categories; Farmer and farm characteristics, Farm biophysical 
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characteristics, Farm financial/management characteristics and Exogenous factors, where the 

first category includes the mental factors of “understanding” and “willingness” (Gallopin 

2002) while the other are physical factors.  

Combined, factors stated by farmers to have influence over their decision to adopt and /or 

abandon an introduced practice will be possible to analyze in relation to scale (endogenous or 

exogenous factors) and type of influence (physical or mental) using the matrix shown in Table 

4. As shown above, factors from both the social and ecological part of a social-ecological 

system can be physical obstacles, while the human meaning system is naturally only 

appearing in the social system. The temporal and spatial scales are much simplified in this 

matrix and instead the categorization is only ternmed “endogenous” or “exogenous” factors.  

Endogenous are factors appearing on the scale of one farm or the individual farmer. In some 

cases factors on this scale is also applicable for the whole community (e.g. culture in the 

community or local institutions) but is still seen as endogenous as it is the collective of 

farmers that is of interest. Exogenous factors are all factors influencing the farm or the farmer 

form the outside. Both among endogenous and exogenous factors slow and fast variables may 

appear. Endogenous factors are assumed to be easier for the farmer to have influence over 

than the exogenous factors. 

Table 4 Matrix for analyses of factors influencing adoption or abandonment of farming practices in Potshini in 

relation to scale (endogenous, within the focal system, or exogenous, without the focal system) and type of factor 

(physical, in the ecosystem (ecological) or human system (capacity)   

 ENDOGENOUS  
(FARM/ FARMER) 

EXOGENOUS 
(LANDSCAPE/SOCIETY) 

P
H

Y
SI

C
A

L 

ec
o

lo
gi

ca
l BIOPHYSICAL/ 

ECOLOGICAL 

Biophysical and biological conditions at the 
farm, e.g. soil properties, slope, biotope 

Climate, regional biota 
(ecological memory),  

so
ci

al
 

CAPACITY  Farmer’s economic resources, physical ability. 
Local, formal institutions, local infrastructure. 

Regional and national policies, 
institutions and governance 
system, market system, 
infrastructure etc 

m
e

n
ta

l 

willingness Personal goals, cultural /personal values, 
traditions and habits, social capital.  

Power structures, political 
goals, cultural/societal values, 
informal institutions 

understanding Knowledge about farming, farming practices, 
and processes in the agroecosystem. 
Environmental awareness, view of nature. 

Knowledge about dynamics in 
social ecological systems. 

 

The factors found in the review are analyzed in the conceptual framework and found in Table 

5 
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Table 5 Reviewed literature analyzed according to the conceptual framework. 

 

3.5. Research questions 

To find the reasons for the low adoptions this thesis investigates the current usage rate of 

introduced practices among Potshini farmers with focus on CA and what other indigenous 

SWCs or innovations that potentially fill the same function as introduces ones (research 

question 1). Additionally farmers’ opinions on positives and negatives with CA as well as 

their views on what have influenced their engagement in the ARC-project and later 

abandonment of CA practices will be investigated (research question 2).  

1. What soil and water conservation technologies (SWCs) are used in Potshini? 

a. To what extent are introduced practices used? 

b. What other SWCs exist? 

  

2. What factors restrict adoption and long term change of farming practices in 

Potshini? 

a.  What are the direct causes for farmers in Potshini to drop practices that 

have been introduced? 

b. What indirect factors contribute to the abandonment?  

 

 ENDOGENOUS  
(FARM/ FARMER) 

EXOGENOUS 
(LANDSCAPE/SOCIETY) 

P
H

Y
SI

C
A

L 

e
co

lo
gi

ca
l BIOPHYSICAL/ 

ECOLOGICAL slope 
competition for residues 
edaphic conditions (soil types) 

climate 

so
ci

al
 

CAPACITY  low availability of inputs, resource/capital 
constraints, cost reduction, low benefits/ low yield 
increase, labor requirements, off farm income 
(wage labor)  
Ifarmer participation, land tenure, 
traction availability land size , (saving), distance to 
field  
age 

high herbicide costs, insufficcient market 
networks for input/output,  
government policies, availability of advice 
practice locally adapted, tenure system 
infrastructural limitations (e.g. roads) 

m
e

n
ta

l willingness livestock value, gender roles,  social capital, few 
good examples 

gender roles,  changes cultural practices 
societal benefits(split) 

understanding 

education level, understanding of practice, level of 
complexity of practice environmental awareness,  

wrong focus/perspective for advocacy  
low research, level of complexity of 
practice,  understanding of practice 
among extension officers and policy 
makers 
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3.6. Focus of the study 

The study focuses on agricultural practices in smallholder farming on a field scale. 

Introductions of practices have also been done on a garden scale but do not in the same degree 

influence the slow variables of the agro-ecosystem and are hence excluded. Impacts from 

grazed land is also excluded since most interventions and most technologies introduced in 

Potshini have been focused on cropping. SWCs in Potshini, hypothesized to have impact on 

the slow variables of the agro-ecosystem, are likely to be found both among introduced (after 

2000) and non-introduced (established) practices why both these categories are includen. 

Introduced practices which are not SWCs (e.g. application of lime) are included in this study 

to get an estimation of adoption of all introduced practices on field scale. The practices of 

focus can be described as the dotted areas in the Venn-diagram below (Figure 5).

 

Figure 5 Venn diagram describing practices on field scale in Potshini. Dotted sections are of focus in this study, that is 

SWCs on a field scale present in Potshini that are established (not introduced) or introduced. Some of the practices 

investigated are not defined as SWCs but introduced. Established practices can be either conventional or SWCs  

 

4. . Methods and research design 

To answer the questions asked in this thesis requires analyses of factors influencing 

management of both the biophysical and social variables in the Smallholder agro-ecosystem 

factors, why a transdisciplinary approach which allows for this is suitable (Mikkelsen 2005). 

SWCs

field 
scale
practices

Introduced 
practices in 

Potshini

Established, 
indigenous 
practices in 

Potshini
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Therefore a case study approach is chosen, which uses a holistic perspective to point out 

specific problems (Merriam 1994). Case studies are not bound to any particular methodology 

but commonly use many methods in combination to illustrate and understand the issue (ibid). 

A case study is also in many cases inductive in its approach, starting off with a preliminary 

hypotheses which is changed and reformulated as the work proceeds and new knowledge 

about the case is added (ibid) making it related to grounded theory, commonly used in social 

sciences (Bryman 2002). Time limits in field prevented data collection to reach saturation 

within all questions, but principles of grounded theory was used for analyses of data (section 

4.2). 

4.1. Data collection 

A number of different methods were selected to guide the process towards understanding of 

adoption and abandonment of SWCs in Potshini. An overview is provided in Table 6. The 

main data collection builds on farmer communication, based on semi-structured interviews 

and different methods with participatory means. Semi-structured interviews enable flexibility 

in the interview situation and allows values of the interviewed to come forward (Bryman, 

2002), necessary to gain in-depth understanding of the underlying factors influencing choices 

of farming practices among Potshini farmers. The participatory parts of the interview was 

chosen both to gain specific information (see sections below) but also to facilitate dialogue 

with the farmers and to achieve “between method” triangulation ((Christiansen 2001) in 

Mikkelsen 2005) of the results. 
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Table 6 Overview of methods chosen for data collection. Further information is found in following sections 

 

 Data collected    Investigation technique/s Section Research 
question 

P
re

p
ar

at
o

ry
 w

o
rk

 1.  Find a) documented farming 
practices, b) introductions of 
farming practices and indigenous 
practices in Potshini 

Literature review  
Database search (WOCAT) 

4.2.1 
 
 1 

2.  Update knowledge of practices, 
confirm results from above 

Semi-structured interviews and 
informal talks with researchers 
and officials active in Potshini 

 
 1 

M
ai

n
 d

at
a 

co
lle

ct
io

n
 

3.  Collect baseline data, e.g. household 
and livelihood structure 

Structured interview 
Livelihood ranking 

4.1.2.3 
2 

4.  Collect baseline farming data (land 
and cropping data, information on 
conventional farming practices) 

Field walk 
Semi-structured interview 
Timeline 

4.1.2.1 
Fel! 
ittar inte 
referens
källa. 
4.1.2.4 

1 

5.  Map used SWCs Field walk 
Semi-structured interviews 
Snowballing 

4.1.2.1 
Fel! 
ittar inte 
referens
källa. 
4.1.3 

1, 2 

6.  Map reasons for adoption and 
abandonment of CA 

Semi-structured interviews 
Scoring 

4.1.2.2 
2 

. 

4.1.1. Preparatory work 

A literature review of grey literature and scientific reports connected to the Potshini area was 

used to map existing knowledge of farming practices introduced in the area and their known 

impact on various features of ecosystem services generation. No information on indigenous 

practices in Potshini was found why an expanded search in Web of Science and the WOCAT 

database was conducted to find indigenous practices in South Africa, focused on KwaZulu-

Natal  
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Introductory interviews with representatives from organizations active in the area with 

connection to farming practices were conducted on the arrival in South Africa. These were 

done for three reasons; First to get a general picture of the present situation in Potshini, 

second to identify knowledge on indigenous SWCs and introduced practices of use in the case 

study area that was not found through the accessed written sources, and third to identify 

known individuals practicing SWCs.  

4.1.2. Main data collection  

Farmer interviews were as described above semi-structured, combined with a number of 

different methods described closer below. Since interviews were often conducted in open air, 

partly when walking, registration through short notes was chosen. To facilitate note-taking 

and guide the interviews a form was used. Part of the interview had a more structured form to 

collect basal data as household determinants and livelihood structure. 

4.1.2.1. Field walk  

The conducted “field walks” (own concept) is closely related to what Mikkelsen (2005) define 

as transects, that is “ maps or diagrams of an area … constructed as a joint exercise with 

local informants during walks for observing, discussing and registering the endowments and 

problems of the area” (Mikkelsen, 2005:90). My field walks are however not cross-sectoral as 

transects, but a carefully mapping of features on each farmers fields. The method was selected 

for several reasons; 

1) Create an open atmosphere and get initial information on crops, practices etc 

which are easier to talk about in the practical reality than in abstract situation.  

2) Discover and make additional questions about features appearing in the 

landscape with possible connection to traditional farming. 

3) Register land and field and margin sizes on GPS 

4) Register vegetation cover and spatial locations of special features on the land. 

Observations, field crops and photo targets were noted in a structured form complemented 

with simple drawings of the land. Field size and shape was plotted with GPS and estimation 

of width of field margins noted. In addition, arising discussions and information on practices 
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were noted. Photos were taken of biophysical conditions as vegetation cover, landscape and 

special features to support notes and memory in analyzes. 

4.1.2.2. Scoring 

A scoring exercise, which can be used to weigh differences (Mikkelsen 1995)  was done to 

evaluate the influence from CA on yield, work load and costs compared to conventional 

farming. The impact of these three features as incentives to adopt CA was of interest since 

decreased time and labor requirements (work load), reduced costs in form of machinery and 

labor, and increased productivity (yield) are described as main benefits by FAO, advocating 

CA (FAO 2010). Scoring was done through adding or subtracting items symbolizing yield, 

work load and costs from a baseline (conventional farming) to show relative increase or 

decrease for each feature separately. The interviewed was given 10 beans for yield, 10 pearls 

for work load and 10 coins for costs, representing conventional farming and was encouraged 

to add or subtract items in proportion to how it changed with use of CA. Follow-up questions 

were put to understand the reason for each change and to open a discussion on positive and 

negative opinions on the practice in general. Scoring was only done interviewees who had 

tried any of the introduced CA practices. 

4.1.2.3. Livelihood ranking 

A simple ranking exercise on the importance of different income sources was conducted to 

add information of importance to existing data on primary and secondary income sources 

derived from data from (Sturdy, Jewitt, and Lorentz 2008). The interviewee was asked to 

mark the relative importance of their income sources on a drawn block representing their total 

incomes for livelihood. The livelihood ranking was only done with a smaller part of the 

interviewees after realizing potential of livelihood structure having importance for adoption. 

4.1.2.4. Timeline 

To gain information on how conventional farming is done in Potshini and its work load and 

timing compared to CA the interviewed was asked to mark interventions in the farming year 

on a timeline, explain the intervention as well as the possible difference compared to CA. As 

the timing did not differ from information in Henriksson (200X), nor between different 

farming practices the timeline exercise was only conducted in the first half of the interviews 

until saturation was reached for information on how conventional farming is done. 



 

Hanna Sterve 

31 

 

4.1.3. Selection of interviewees 

When selecting interviewees the focus for selection was to find as many different SWCs as 

possible, indigenous or introduced to find all present CA users and map existing SWCs in the 

community. The selection method should thereby work as a mean to map existing practices. 

The most active trainer farmer, identified from the introductory interviews, was used as a key 

informant (Mikkelsen, 2005) and initial interviewees were selected through him in dialogue 

with the Potshini representative for FSG
3
. Snowballing (Bryman 2002)was used for additional 

selection to make use of knowledge among respondents on other farmers using any form of 

SWC and thereby reduce the risk of missing important actors using SWCs. In addition, 

farmers who had previously been involved in CA (trained in any of the two farmer groups) 

were selected to gain information on adoption and abandonment of practices. Farmers who 

had never been part of any training in any project since 2000 were also selected to be used as 

baseline for comparison. This selection does thereby not provide a selection group 

representative for the community and up scaling of results must be done with care. The 

proportion of trained farmers in the ARC project is 3:4 among respondents and around 1:4 in 

the community. 

All in all 18 interviews were conducted. Many of the farmers selected for previous use of 

introduced practices also used indigenous practices. Many of the farmers selected with help of 

the key informant reappeared in snowballing while only 2 additional farmers were found. This 

indicates that the initial selection was reliable and that few new SWCs would have been found 

through a bigger sample. The number of users does thereby not reflect the total number of 

users in the community but may provide an indication on usage rate.  

                                                 

 

 

3
 FSG- Farmer Support Group, works as the link between University of KwaZulu-Natal and the farmers in 

Potshini. 
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4.2. Data analyses 

A grounded theory based iterative process of analyzing data was used (Bryman, 2002), with 

coding, categorizing and conceptualizing of data and continuous comparisons with raw data, 

starting with a first categorization already in the interview situation (as notes) and when 

writing up the interviews. After reading through the material several times, digitalization in 

the form of excel-sheets for quantitative data was done and as fluent text for qualitative data. 

A second coding/categorization was done separately for each research question using manual 

work for the first two and a coding program for the third question. Use of the coding program 

was mainly for the learning experience of using a different tool. Data was also compared with 

previous studies in the area to see how farming practices had changed during the recent years. 

5. Results and discussion 

The results section starts with a general description of livelihood structure and conventional 

farming practices in Potshini. This is followed by results on existing SWCs in Potshini, 

introduced and indigenous and finally factors concerning adoptions and abandonments will be 

presented. The results will continuously be compared and discussed in relation to previous 

studies in Potshini 

5.1. Baseline information 

5.1.1. General livelihood structure 

Except for one farmer aiming to be commercial on a small scale, farming is practiced for 

subsistence among the interviewed farmers, but any surplus is sold. Only half of the 

interviewees stated that yields are sufficient to support their family with food, and sufficiency 

varies between years. All interviewed have other incomes from different sources. All receive 

child grant(s), and some have incomes from selling crops and vegetables, wages or 

remittances, pension etc. A high reliance on government grants has also been found in 

previous studies (Sturdy, Jewitt and Lawrence 2008). Livestock is kept by all but one 

interviewed farmers. Cattle and goats are most common and most state that they are kept as 

savings and are sold upon money shortage forming an important security for the farmer but 

represent a small part of the monetary income. Livestock is also kept for lobola (payment to 
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the woman’s family on marriage to compensate the loss of a daughter), and ancestral 

slaughter and is an important part of the Zulu-culture, both for economic and 

spiritual/traditional reasons, and cattle also serve as traction animals. 

5.1.2. What conventional agriculture looks like in Potshini 

Fields in Potshini are small, a homestead manages 1-3 ha land divided in one to five fields, 

separated by grass covered field margins with an average width of 2m. The land is owned by 

the community and formally distributed by the chief why selling or buying land to increase 

the farm size is officially not possible. However rights to use fields are unofficially sold 

among farmers to some extent. 

Smaller livestock is kept close to the homestead all year round while cattle are kept on 

grazing land during summer. During winter when forage is scarce on the pasture they are 

allowed to graze on the cropped fields (residue) and field margins. The dates when cattle are 

allowed outside the grazing land is set by the chief and is normally June-October The chief 

thereby determines the dates for planting and harvest since the presence of grazing livestock 

otherwise destroys the crops. This also restricts the choice of crops since crops with a longer 

or different growing season cannot be grown if the farmer has not fenced the fields.  

Factors which were experienced as generally restricting crop production is shown in Figure 6. 

Note that none of the farmers mention soil erosion or compaction as a restricting factor. Upon 

question around half of the farmers state that they experience erosion or compaction problems 

on their fields. 

 

Figure 6 Factors stated by farmers as generally restricting crop production in Potshini. Factors in the two rightmost 

columns all have two respectively one statements. 
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As field practice, sixteen of the eighteen interviewed farmers used tractor or oxen spans for 

plowing and planting at present, of which five plowed twice. Most use a combination of hand 

hoe weeding and herbicides for weed control and use both chemical fertilizer and manure as 

fertilizer. The most common crop is maize, (45% of interviewed farmers used hybrid seeds of 

maize) and a majority also grew dry-beans on some of their fields while other field-crops 

were very rare. A few farmers grew potatoes some years on one field or part of a field and 

sorghum was also mentioned by a few to be grown occasionally.  

5.2. Mapping of introduced practices, indigenous SWCs 

and innovations. 

This section describes the usage rate of practices introduced mainly by ARC, but influence 

from other introducing projects do appear. This is followed by analyses of recent changes in 

farming practices in Potshini, and mapping of indigenous SWCs as well as innovations is 

presented.  

5.2.1. Introduced practices 

Figure 7 show the number of users among respondents for each practice that was introduced 

by ARC. Among interviewed farmers all used chemical fertilizer, most had taken soil samples 

and a majority followed the types of fertilizer recommended by soil sampling, but in smaller 

amounts than recommended. A majority also stated that they had added lime, and comments 

on increased yields and less weeds as a result of the liming were present. Manure was used to 

a lower degree than chemical fertilizer and then usually applied on fields closer to the 

homestead, since the manure was collected from a kraal at the homestead where livestock 

were kept at night. Burning of the manure and application of the ashes is mentioned to be 

done by neighbors. Herbicides were used by eight of the farmers at least once every cropping 

season, both former participants in ARC-introductions and baseline farmers. Additionally two 

state that they used herbicides when they practiced no-tillage and many state that their 

neighbors also use herbicides. Pesticides are used to a lower degree on pest outbreaks, only 

one uses it preventive.  
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Figure 7 Number of users of introduced practices on a field scale among respondents (n=18) 

Crop rotation is the introduced practice which requires more than adding a substance which is 

most commonly used among the respondents, by rotating maize with dry beans (sugar beans) 

in various rotation periods. 90% of the farmers that had attended training practice crop 

rotation, but only 20% of the non-trained. None of the other introduced legumes or cover 

crops for rotation was used and rotation of two crops may not qualify as “Diversified crop 

rotation” that is needed in CA as integrated pest management. Rotation is however referred to 

as being a mean to reduce pests in addition to the more common reason for using rotation, 

increased soil fertility and better market value. The high use of dry beans as a crop can also be 

referred to the DOA project of providing free dry bean seeds. 

No tillage was still practiced by one of the trainer farmers and additionally one farmer. The 

second trainer farmer used no-tillage previous season but stated that he had now abandoned 

the practice. None of the interviewed farmers practiced or knew of any practicing large scale 

intercropping and only the two trainer farmers had tried it with low success, and use of cover 

crops was inexistent. Reasons for low usage of these core practices in CA will be investigated 

in section 5.3. 

5.2.2. Indigenous SWCs and innovations 

Though rarely mentioned in literature from the area some indigenous SWCs with a long 

history of use, primarily for erosion control are practiced to some extent (Figure 8). There are 

indications that knowledge about indigenous practices is implicit and declining, something 

also suggested in regards to use of local ecosystem goods (Hendriksson 2005). 
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Figure 8 Number of users of non-introduced SWCs found on a field scale among respondents (n=18) 

Intensification and fertility management 

 Small scale intercropping is practiced on fields or parts of fields close to the homestead with 

pumpkins, calabash or watermelons planted together with maize. Intercropping with 

marijuana has been mentioned by practitioners as a common practice, but is only stated to be 

grown by one farmer. A reason for this may be that this is a sensitive issue and therefore not 

mentioned either as source of income or crop for intercropping if not a direct question is 

posed, or that farmers grow marijuana to a lower degree due to the risk of getting their crops 

destroyed by the authority sanctions. Fallows used intentionally as a way of managing the soil 

fertility is only mentioned by two of the farmers, but eleven of the farmers state that fields 

often are left for fallow because they lack money for inputs or because the field was too wet 

to be cropped. 

Management for erosion control 

Furrows are dug by hand or opened with a plow and then bettered by hand and placed upslope 

the field to re-direct water from the fields on heavy rains. This is done to prevent interrill 

erosion and soil losses on the fields. Furrows are opened or bettered when needed, from every 

year to only upon heavy rains. Furrows were used by eight of the interviewees and an 

additional two had had plans to open furrows but were hindered by considerations of the 

neighbors. Smaller furrows were also observed in yards at several places but not noted as a 

field practice. 

In Potshini earthen contour bunds, constructions formed by plowing perpendicular to the 

slope above and below a grass covered strip forming a ridge, are observed on several places 

on the more sloping land. Only four of the interviewed see these formations as a practice for 

erosion control. One farmer had recently constructed a new bund, one stated that he actively 
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managed and reconstructed his bunds and the other two stated that the bunds “were just 

there”, constructed by previous generations, but emphasized the importance of them for 

erosion control.  

Role of field margins as vegetative barriers 

All fields on the visited farms had margins on sides where they did not neighbor to uncropped 

land. The grass covered strips varied in width between 0.5 and 7m, most being around 2m. 

Margins may have an importance for biodiversity (Benton, Vickery, and Wilson 2003) and as 

vegetative barriers for erosion control (Philips-Howard and Oche 1996). In Potshini, margins 

were stated just to separate one field from the other, something which does not explain their 

fairly large width. Upon further questions margins were stated to provide thatching grass and 

wider margins to be used for turning the tractor or oxen span when plowing. Four 

interviewees stated that keeping the grass on the margins is important to prevent erosion. The 

field margins then function as vegetative barriers or contour strips which reduce the speed of 

water and thereby the interrill erosion. Replies indicated that this is a function taken for 

granted, stated only if many follow-up questions were put to understand the role of the margin 

. This implies that there is knowledge about the erosion preventive role that is implicit and do 

not show in the interviews, or that the knowledge on the role of margins is declining. 

Local innovations 

Additionally there are a few examples of local innovations for fertility management and 

erosion control used only by one respondent. These practices have no influence on the system 

at this scale but is interesting as an indication that experimentation and learning is present 

outside the formal training programs. Innovations are listed below (table 7) and described in 

Appendix 1. 
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Figure 9 Proportion of farms in Potshini  growing 

different crops in 2006. Source: Kosgei 2009. 

 

 

Table 7 SWC innovations in Potshini 

Innovation Influence /aim 

Delayed planting btw fields Weed control (enables time for weeding). 

Residues (maize cods) on part of field Fertilization 

Earth/stone line
4
 Erosion control 

Soil bags above pit Erosion control 

Mobile kraal Fertilization 

Mobile sty Fertilization 

 

5.2.3. Recent changes in farming practices 

Even though use of many of the core practices 

of CA (no-tillage, intercropping, crop rotation 

and cover crops) is low or can be referred to 

other drivers than the ARC introduction there 

are some detectable changes in recent practices 

compared to previous studies showing that 

farmers do adopt and adapt their farming. The 

farming in general is largely consistent with 

what is stated by practitioners in the 

introductory interviews as well as the 

diagnostic survey made by ARC in 2000 

 (Smith, 2000), except for an increased use of herbicides and lime among interviewees. The 

usage rate of lime in this study show an increased use compared to results in the Smith 2000 

survey, where no use of lime was present among farmers. The same study indicates a need for 

knowledge on herbicide use why this was one of the practices introduced for weed control by 

ARC. In one introductory interview herbicides are mention to be used only in combination 

with the no-tillage practice and a general impression from introductory interviews is that 

                                                 

 

 

4
 Established practice but included in this table since it was only used by one respondent 
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herbicides are too expensive for the farmers. The relative high use among respondents (44%) 

was therefore surprising. Seven of the eight respondents using herbicides in this study have 

previously tried no-tillage and may be influenced by that practice, supported by a previous 

study where ARC was found to be the source of knowledge for herbicide use (Sturdy, Jewitt, 

and Lorentz 2008). The use is in this study independent from the no-tillage practice and 

statements of herbicide use among the neighbors further supports that an increased herbicide 

use is applicable to the wider community, although to a lower rate as the rate of trained 

farmers is lower. 

Field crops also seem to have changed to some extent. Around 45% of interviewed farmers 

used hybrid seeds of maize, an increase in relation to use of local landrace seeds, found 

dominant in the Smith (2000) study. According to the same study dry bean cropping was very 

rare in 2000, and a survey done in 2006 (Kosgei, 2009) show that beans were grown as part of 

the crops in around 25% of the households as shown in Figure 9, while approximately 20%
5
 

of the fields (78% of the households) in this study were cropped with dry beans. All farmers 

that had attended ARC training grew dry beans, but they may as well have been part of the 

DOA project of providing free dry-bean seeds why the increased use cannot be referred only 

to the ARC crop rotation introduction. Out of the five farmers who had never been part of any 

project at all, including the DOA dry-bean project, one grew dry beans. This means that an 

increased use of dry beans can be shown, but not the source of change.  

Farmers in this study also sell their crops to a higher degree than what was found by Kosgei in 

2006 where 8% of the respondents sold surplus maize and only 1% sold dry beans (Kosgei, 

2009). Corresponding values in this study are 45%
5
 for maize and 28% for dry beans. This 

could be explained by the selection group, that farmers engaged in their farming that have 

attended training or do innovative things engage also in selling. This study have only 

investigated selling of surplus while in the Kosgei study farmers also stated to sell maize even 

when yields were not sufficient for household use due to poor storage capacity. 

                                                 

 

 

5
 Results shown in percentage should only be used as an indication as the number of selected farmers (18) does 

not represent the total households.  
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5.3. Factors influencing adoption and abandonment. 

In interviews farmers referred mainly to the practice of no-tillage when discussing practices 

introduced by ARC and many of the respondents had tried this practice. Therefore many of 

the results presented in this section are related to no-tillage. However, as no-tillage is one of 

the main practices introduced by ARC and is dependent upon the other CA-practices to 

function well, no-tillage are used as a proxy for the CA introductions by ARC. Following 

chapter shows factors that are stated by farmers to influence their reasons to abandon CA. 

These are related to the different categories in the conceptual framework and can be further 

sub-divided into those being the direct cause for farmers to abandon CA and those with 

indirect influence. In Table 8 below these are termed “direct abandonment factors” and 

“negatively influencing factors”. Table 8 also show factors mentioned in the introductory 

interviews and factors found in reviewed literature. The causes to leave a practice are mainly 

combinations of different factors on several scales of influence. The analyses follow the main 

categories for scoring; work load, yield and costs, complemented with additional social-

related categories. To gain an indication of the importance of different factors from a farmer 

perspective the combined number of farmer statements (stated as direct cause of abandonment 

or as influencing factor) is shown in figure 10. 
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Table 8 Overview of factors given as a direct cause of leaving CA (direct abandonment) and factors influencing 

adoption/abandonment (negatively influencing) as stated by farmers or in introductory interviews. The table 

additionally show in what literature from previous studies in the area factors are found. Factors appear in the table in 

the category in which it appears the first time in the following analyses. 

References: A: Kosgei, 2009; B: SSI, 2009; C: Smith 2004; F: Sturdy, Jewitt and Lorenz, 2008  

 source farmer interview 
  

introductory 
interview 

reappearing in 
literature (same or 

similar factor) 

category factor 

direct 
abandon

- ment negatively influencing 

work load work load 1 1 1 F, 

health /age 2 2 1 F 

lack of labor 2 1   A(8) 

lack of equipment 2 5 1 F 

migration   1 1 A(8) 

weeding   x   F 

complicated 2       

costs/ 
economy 

cost for herbicide 1   1 F 

cost for fertilizer 2     F 

cost for labor   1     

low investment capacity (for equipment)   3 1 F 

economic capacity     1 A(7) 

(gender)     1 A 

land size     3   

land tenure system     1   

market system     1   

low market prize for maize     1 F 

planning 1 2 1(2) F 

yield/bene-
fits 

grant dependency     1 A(7), B 

low yield increase 1     A(8) 

lack of evaluation   1   A(8) 

end of subsidies   1 1 F 

conflicting requirements 3   2   

traditions traditions in farming     1 A (2,3), C,F 

habit   2     

behavior lazy 1 4     

mistrust   1     

culture in community     1 A(7),F 

risk      1 F 

lack of knowledge /insufficient knowledge transfer     1 F 

biophysical  soil properties 1 1 1 A(8), B 
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Figure 10 – Indication of importance of factors influencing adoption and abandonment as number of statements by 

interviewed farmers. The number of reasons exceed number of interviewed farmers as combination of reasons exist.  

* Indicates reason only appearing in interviews (not found in literature review or stated in introductory interviews). 

Looking at the factors influencing adoption and abandonment applied in the conceptual 

framework (Table 9) it is clear that factors stated as direct cause of abandonment are almost 

exclusively endogenous, and to a great deal in the category “capacity”. From this it would be 

possible to draw the conclusion that it is a matter of resource constraints and /or lack of will 

that causes the “failure” of CA introductions.  

Table 9 Factors stated as direct cause of abandonment by farmers applied in the conceptual framework. Endogenous, 

physical factors (capacity) are most influential as direct cause of abandonment. 
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(FARM/ FARMER) 
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l BIOPHYSICAL 

soil properties  
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CAPACITY  lack of equipment, health/age, lack of labor, 
costs for fertilizer/herbicides low yield 
increase, work load 

conflicting requirements 
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understanding 
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However if all contributing factors are added to the framework (Table 10), exogenous factors 
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as well as endogenous “mental” factors increase in importance relative the endogenous 

“capacity”. This shows that the answer to what causes low adoption is found on multiple 

scales and is not only a matter of resources. Notable is the low importance of biophysical 

factors. 

Table 10 All factors derived from interviews contributing to low adoptions, direct influencing factors show in black, 

negatively influencing factors in blue. Mental factors as well as exogenous factors have an increasing importance 

when all factors are combined in the conceptual framework. 

 ENDOGENOUS  
(FARM/ FARMER) 

EXOGENOUS 
(LANDSCAPE/SOCIETY) 

P
H

Y
SI

C
A

L 

e
co

lo
gi

ca
l BIOPHYSICAL 

soil properties, weeding  

so
ci

al
 

CAPACITY  lack of equipment, health/age, lack of labor, 
costs for fertilizer/herbicides low yield 
increase, work load, cost for labor, economic 
capacity, land size, grant dependency (as in 
off-farm income) 

conflicting requirements, migration, 
low investment capacity, market 
system, market price, land tenure 
system, end of subsidies  

m
e

n
ta

l willingness lazy, gender, grant dependency (as in 
dependency on farming), traditions in 
farming, habit, risk, mistrust 

culture in community 

understanding planning, complicated, lack of evaluation, lack 
of knowledge 

insufficient knowledge transfer 

 

5.3.1. How the factors explain abandonments and low adoption 

Work load  

 

Figure 11 Box plot showing scoring results for change of work load with no-tillage compared to conventional farming. 

There is a greater difference in opinions on an experienced increase than decrease in work load and as the median 

value is at the very right of the box many farmers have stated changes close to that value, and there is a slight 

overweight towards increase in work load. 

Work load as direct abandonment reason is only stated by one farmer but many of the other 

reasons contribute to an increased work load. The scoring results (Figure 11) show that work 

load for no-tillage may increase as much as 100%, but can also mean less work for the 
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farmers through less weeding when herbicides are applied and less time spent for plowing 

twice. Many also state that it is the way it is done, that it is difficult or complicated to do 

rather than the work load in itself that is the true reason for abandoning the practice.  

Contributing to increased work load is the lack of equipment, and then especially a planter 

which also is stated as direct cause of abandonment. The availability of a planter is in several 

cases spoken of as the only thing lacking for the farmer to use no-tillage and it also influences 

many of the other factors. Planting by hand means that the farmer has to bend to plant every 

seed, to add fertilizer and to cover which is seen as harder and more complicated. This 

contributes to the general opinion on increased work load, and the bending itself is a direct 

reason for dropping out in combination with bad health or old age which may make no-tillage 

impossible without a planter.  

The impact from lack of equipment increases as the average age among respondents is 

relatively high (47,5 yrs), and the demography in Potshini is skewed towards elder or children 

of school age (Kosgei, 2009). Migration of people in working age causes this skewness and as 

many young farmers who attended training have migrated, directly lowering the usage of CA . 

Migration indirectly contributes to a lack of labor, further increased by the HIV/AIDS 

situation in the area which reduces the working capacity among farmers through illness as 

well as through caretaking and numerous funerals (Kosgei, 2009). Likewise is a lack of 

interest for farming among young contributing to the perception of lack of labor expressed by 

the farmers. Indirectly a lack of labor adds to the work load, but also to direct abandonments 

as the low mechanization with no-tillage requires many different steps (open furrows, plant, 

fertilize and cover) to be done in a short period of time, which by some is stated to demand 

many people working in a line. 

Weeding is also stated to increase the work load for no-tillage since the soil gets harder when 

it is not turned with a plow and as the weeds increase when they are not disturbed by turning. 

Others though state that the work load for weeding decreases with no-tillage since weeds are 

controlled by herbicides. In intercropping with legumes it is difficult to handle weeds with 

two crops in one field (manually as well as choice of herbicide) contributing to low usage 

rate.  
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Costs 

Figure 12 Box plot showing scoring results for change of costs with no-tillage compared to conventional farming. As 

the median is at zero the number of statements of increased/decreased costs are equal.  The box shows a small 

tendence towards cost increases being slightly higher than the decreases. 

The impact from costs is dual, no-tillage is mentioned by as many to save money, as to 

increase the cost, shown by the scoring results (Figure 12), but generally the differences are 

small. The cost decrease can be explained by that less fertilizer can be used
6
 when it is only 

added by the seed instead of in the whole furrow with no-tillage, and that for the most 

resource-poor without traction animals or tractor, no-tillage means saving money for hiring a 

tractor for plowing. The increased costs are likewise referred to purchase of herbicides for 

weed control and fertilizer as no-tillage is perceived to require more fertilizer. 

Much of the work load described above would be reduced if the farmers had higher 

purchasing capacity to control weeds with herbicides, hire labor or invest in equipment. These 

costs, as well as the perceived increased cost for fertilizer
6
 with no-tillage, are also given as 

direct abandonment reasons. The purchasing capacity in Potshini is generally poor (Kosgei 

2009) which forces farmers to plan and save money to afford to buy inputs. Most farmers 

state that they buy fertilizer in lower amounts or of cheaper sorts than recommended from soil 

sampling and some fail to rotate some years as they do not afford dry-bean seeds. To 

compensate for lack of labor farmers state that they would need to hire people for planting. 

One farmer stated that he currently saved money to be able to hire labor for no-tillage planting 

to enable the benefits of better yield that he had seen.  

                                                 

 

 

6
 There is both a perception of no-tillage to require more fertilizer and actual statements that it saves fertilizer. 

The increase is likely to refer to recommendations given for fertilizer in the ARC-project which is higher than 

the normal fertilizer use in Potshini, but not connected to no-tillage per-se. 
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Costs for herbicides is mentioned in introductory interviews as an abandonment reason but 

only given by one farmer as an actual cause for leaving no-tillage. The Smith (2000) survey 

showed that weed control mainly was done by hand by smallholder farmers in the area, why 

ARC introduced training on herbicide use to reduce weeds (Smith et al 2001). No-tillage is 

also known to require herbicide use in an initial phase in many cases why costs for herbicides 

could be expected to increase with use of CA-practices. This might be explained by a general 

high usage of herbicides in conventional farming among interviewed farmers as well as their 

neighbors (see section 5.2.1), indicating herbicide introductions by ARC being persistent even 

when farmers leave no-till. This means that the perspective of availability of money for 

herbicides in this case is disconnected from the actual abandonment reason for no-tillage.  

Many farmers carefully spell out that it is not actually a lack of money that is the true cause 

for leaving no-tillage, but a lack of planning, that farmers afford both fertilizer and herbicides 

but that lack of planning cause a money shortage when it is time to buy inputs, as illustrated 

by this citation: 

“…the problem is to plan enough to save money to buy fertilizer and chemicals. Planning is 

the thing. It’s a carelessness [that people stop practicing no-tillage]. You can even use your 

own hands to weed if you want and not use chemicals, so money is not the true problem, 

planning is.” 

This moves the cause from being a physical restriction to being behavioral. For the farmer, 

living in the same reality, having the same economic capacity with or without CA, the way 

CA changes the approach to farming and its impact on farming behavior seem more important 

than the physical constraints it implies. 

Investments 

The lack of equipment is different from the costs for inputs as it connects more to the present 

resource base and investment capacity of the farmers than to planning and saving. A planter 
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costs several South African yearly minimum wages for a rural farm worker
7
 and is out of 

reach for a single Potshini farmer to invest in. The investment capacity is shaped by the 

historical land distribution, Potshini being part of the former homelands formed during the 

apartheid regime, leaving black farmers with very small land parcels, generally on poor soil 

with few opportunities for the farmers to increase their investment capacity. The small land 

parcels and restricted opportunities for smallholder farmers to sell their output on the market 

also give a very low incentive for such big investment. The alternative for the smallholder 

farmer is to cooperate on renting or investing in a planter or convert a plow into a no-till 

planter. Aproposal to hire from one of the close by commercial farmers is present among 

some of the farmers, but hampered by mistrust between the black and white farmers. A joint 

investment is still a big investment for the farmers why this option is disregarded, “for 

expensive things, people want to own it themselves”. 

None of the farmers mentioned converting (see section 2.2.1) as an alternative to overcome 

the lack of equipment. In 2005 ARC reports that implements are available in all groups in the 

project area, and a community owned McGoy ripper to open furrows, but no planter seem to 

be available in Potshini at present. 

Yield 

 

Figure 13- Box plot showing scoring results for change of yield with no-tillage compared to conventional farming. 

Dotted line represents median value. 

                                                 

 

 

7
 A no-tillage planter costs approximately R32 000 (drill planter) to R240 000 (no-till planter) (web search 

100614) to compare with minimum wages for rural SA farm workers of R989/month (http://www.labour.gov.za 

last visited 20100614). 

http://www.labour.gov.za/
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As showed by the scoring exercise there was a positive impact on yield among all farmers 

from no-tillage(Figure 13), while impacts from costs or work load was dual (as elaborated 

above). Coherently most state that the prospects of better productivity was the main reason for 

joining the ARC-project. This indicates a strong incentive for using no-tillage, but still there 

are only two farmers practicing the method. One farmer states that a lower increase of yield 

than expected contributed to him leaving the practice. 

Additionally a lack of evaluation is stated to contribute to abandonments from crop rotation as 

farmers do not see the gains from the practice when they do not weigh and evaluate the yield 

from each field separately. Kosgei (2009) found that 90% of the farmers never weighed their 

yields. This might also contribute to an uncertainty in estimating yield increases in the scoring 

exercise where yields seem very high compared to trial results where yields increased 4-23% 

with no-tillage (calculated from Kosgei 2009:296). 

There are several indications that yield, surprisingly, is not a strong incentive. First, there are 

many restricting factors making it hard for farmers to sell any surplus with profit which 

reduces the incentive to reach better yield than what is needed for subsistence: The market 

price for maize is low why selling surplus is hardly worth the effort, the small land sizes make 

it hard to grow cash crops as soya beans with a profit, and the market system in South Africa 

is stated not to fit smallholder farmers. Kosgei (2009) mention that farmers’ low storage 

capacity, force them to sell their yield even if it is not sufficient for their own household 

consumption. This further lowers the pressure for yield as incentive and strengthens the 

incentive to find other income sources.  

Second, farmers are not dependent on farming as their only source of livelihood which even 

lowers the incentives for improving yields. Farmers themselves put their personal success and 

adoption of different practices in relation to their dependency on farming, the ones being more 

dependent on farming being the ones which use all/ some CA-practices. All but one of the 

respondents have additional incomes, primarily from child grants and pensions but also from 

monthly/temporal wages/remittances. This reflects a survey on household food production 

and sufficiency in 2006, where 94% of the Potshini farmers used government grants for 

additional purchase of food (Kosgei, 2009). Kosgei (2009) also suggests reliance on grants to 

be connected to the choices in agricultural production among farmers. 
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Benefits as direct incentives 

There are also indications that farmers join projects only for the reason of gaining economic 

benefits as free seeds or other inputs and therefore leave the practice as soon as the project is 

over, only to join a new group with new benefits. This survival strategy indirectly contributes 

to high abandonment rates as the reason for joining is not a demand for the new practice but a 

response to low economic capacity. Farmers also mention knowledge of practices as “given” 

to them and state that it thereby is easily forgotten. Joining for benefits also cause direct 

abandonments as requirements for joining projects have been directly conflicting. For farmers 

to receive free dry bean seeds the soil was required to be tilled forcing farmers to leave no-

tillage and it is also recommended to plow to apply lime (provision of free lime to improve 

the acidic soils), These projects are likely to have an even bigger influence on the usage rate 

than what the direct abandonments show, as both liming and dry bean cropping is practiced to 

a higher degree than previously shown in Smith (2000) and Kosgei (2009). 

The use of direct incentives (subsidies) to a higher degree or longer period of time is 

suggested by farmers to be one way of increasing the usage rate and policies which supports 

resource poor farmers with financial assistance is found promising by Kosgei (2009). 

Traditions in farming 

The trials showing yield increase in Potshini with no-tillage also show that the difference 

compared to conventional farming is smaller on years with low rainfall, and conventional 

farming is found to have higher yields in some cases (Kosgei 2009). This is partly referred to 

the use of cropped land for grazing past harvest which reduces residues and compacts the soil 

and thereby reduce the gains of increased infiltration and reduced evaporation from no-tillage. 

The number of cattle kept in Potshini is already exceeding the grazing capacity of the 

community pastures (Smith et al, 2005) why grazing on crop residues is crucial for keeping 

that number of livestock. 

In this way the culturally important practice to keep high numbers of livestock hampers the 

possibility to crease a well functioning CA system. This is mentioned in the introductory 

interviews as well as in literature (FAO 2010; Kosgei 2009; Smith et al, 2005) and but is only 

mentioned by one of the farmers. Compact soils are mentioned as reason not to use no-tillage 

and to complicate the weeding in no-tillage, but are not set in relation to grazing cattle but 
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rather to different soil types. This could be because there is lack of knowledge of the impact 

of cattle or that the impact is not noticeable. Grazing also precludes growing of cover crops 

and further the grazing period set by the chief (as well as risk of frost) restricts the choice of 

crops for rotation and intercropping, as they must mature simultaneous or before maize prior 

to the return of cattle.  

Given the theoretical importance of high residues in the CA system and the competition for 

residues from grazing cattle, the opinions on the importance of grazing on the fields was 

investigated in the interviews. Farmers had very different opinions on how important the field 

residues were for cattle. Most stated that they would try to keep the same number of cattle if 

they were not allowed to keep cattle on their fields, but the strategies to keep them well fed 

differed. Some stated that the margins and other grazing areas would be sufficient, and that 

the residue was not of importance for cattle as food source. Others thought that they would 

not be able to keep the cattle from the fields if they tried since the cattle like the maize cods so 

much. Others again thought about purchasing fodder to make up for the lost source of food. 

Only a few stated that they would need to reduce the number of cattle and one suggested that 

the number then should be regulated for each farm through community meetings.  

The traditional choice of crops, maize being the staple crop, also influences the possibilities to 

use different intercropping and rotation species. Soya bean was for example hard to introduce 

as the taste was found unpleasant and required learning new ways of preparation. The habit to 

grow and harvest green millis
8
 close to the house inhibits rotation on these fields. 

Change of behavior 

In spite low dependency on farming Potshini farmers state that they keep on farming simply 

because they like it (stated both by farmers with sufficient and insufficient yields). But there 

seem to be a shift going on as shown by the lack of labor. Young people migrate and the 

interest for farming among sons and daughters is declining. This means that knowledge on 

                                                 

 

 

8
The green cob of maize which is harvested and eaten fresh as a vegetable. 
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farming is not transferred from the elder generation and valuable knowledge on CA as well as 

indigenous practices risk being lost. The awareness of impacts from indigenous practices 

seem low in the community at present, obvious in the few statements on the role of contour 

strips and earth bunds for erosion control(see chpt XXX and XXY above). 

 In general it was hard to gain information on the use of field margins, as well as find farmers 

with indigenous practices through snowballing which gave the impression that there was 

either a low knowledge on the neighbors’ innovative practices indicating that knowledge on 

indigenous practices is already lost, or a low degree of communication on farming practices in 

the community, further increasing the risk of knowledge being lost. In the introductory 

interviews low rewards for innovativeness and high conformity of the community is 

mentioned as a restricting factors explaining some of the silence. Informal talks also show a 

mistrust between supporters of the two biggest political parties in Potshini
9
. This could have 

an influence on low communication in the community and is stated to impede farmers from 

joining training and learning groups if they belong to the opposite party than the trainer 

farmer. As a result the geographical diffusion of practices divides the village in one more 

trained and one less trained part. 

Abandonment reasons described above found on a physical level are possible to overcome 

with the right resources if, and only if there is a willingness to overcome them. The decrease 

in interest as well as value laden expressions as “I was lazy” or “it’s a carelessness” express 

that the willingness might not be present to the extent needed for the practice to be kept, even 

though farmers express that they would benefit from using CA practices. Farmers perceive 

that it is easy to learn a new practice but harder to keep it as the habitual way of working is 

hard to change; “it’s hard to make people change their habits” “we are lazy and just go back 

to old habits”. Traditions and culture have a strong influence on human behavior (ref), why 

behavior rooted in traditions are hard to change; especially when the change encompass a 

changed view on the whole farming system (systems thinking, changes in planning events and 

                                                 

 

 

9
 IFP,Inkatha Freedom Party and ANC, African National Congress 
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role of livestock) and overturns knowledge about how good farming is done (plowing vs. no-

tillage) the way CA does. This is reflected in perceptions on no-tillage as being complicated, 

stated to cause direct abandonments.  

The success in introduction of crop rotation could be one example of how traditionally rooted 

practices are easier to adopt, but it is more likely that the use of dry beans in rotation is 

connected to the provision of free seeds from DOA and the higher market value for dry beans 

giving the farmer higher incomes. Introduction of the likewise traditionally rooted 

intercropping is non-existing in the form introduced by ARC, though present in the traditional 

form.  

Some farmers state that they never intercropped on fields where they practiced no-tillage as 

the herbicide would damage the second crop. Intercropping ideally increase the crop density 

which reduces weeds contributing to reduction of the use of herbicides (Benton et al,2003) 

and intercropping and no-tillage is not impossible to combine as shown by the ARC 

experiments (Smith et al 2005). This is one example on how the complexity of using CA as a 

system (with several complementary practices) requires a lot of knowledge to be fully 

integrated in the old system. Lack of sufficient knowledge transfer is suggested in one of the 

introductory interviews as a general problem and many additional contradictive or 

inconsistent statements show that the knowledge on CA-practices might mot be high enough ( 

e.g. no-till requiring chemical fertilizer or demanding more fertilizer than conventional 

farming or use of crop rotation without knowing why). Recommendations for cropping given 

by DOA after soil sampling is also given for single cropping which puts further pressure on 

the farmer to be knowledgeable to practice intercropping. 

Biophysical fit 

Farmers generally explain the properties and differences of soils as well as their response to 

dry or wet conditions on different fields (or parts of fields) carefully. One farmer states that he 

does not practice no-tillage as his soil does not fit, and wet conditions are mentioned for 

failing to rotate some years since dry beans (almost exclusively the crop for rotation) are more 

sensitive to wetness than maize. The sensitivity also gives a higher demand for pesticides for 

dry beans which by a few are mentioned as a restriction due to economic reasons as well as 

increased work load. 
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It is interesting to note that many of the projects have introduced practices aiming to improve 

the rainwater use through rainwater harvesting technologies (in situ rainwater harvesting 

through no-tillage roof top /runoff rainwater harvesting in tanks, drip irrigation etc), while 

farmers themselves rank too much rain as restricting crop production more than dry spells 

(Figure 6). This is also found by SSI (SSI 2009), as well as in a study in the neighboring 

village where smallholder farmers were found to be concerned about both too much and too 

little rain(Andersson et al. 2009). Existing indigenous SWCs correspond to both needs, 

furrows directing water off fields upon heavy rains, contour strips and earth bunds reduce 

runoff speed and thereby erosion as well as increase infiltration. Research though confirms 

rainfall amounts and distribution to have the highest impact on biomass production 

(Kosgei,2009). 

6. Synthesis and cross-cutting discussion. 
Drivers and barriers for change in 

Potshini 
The need for more sustainable practices in agriculture is twofold. One, food production needs 

to increase and two, this increase must not take place through depletion of the ecosystem as 

other ecosystem services needs to be harvested. In Potshini the formulated goal on 

introduction of CA was to “generate and diffuse sustainable land management technologies 

for local farmers in order to address soil degradation and conservation issues and increase 

farm productivity and income” (Smith et al., 2005:6). Successful change would in this case 

mean adoption of the practices contributing to both productivity increase, and reduction of 

degradation which in term leads to generation of multiple ecosystem services. For the change 

to be successful it thus must include mulching and no-tillage as these are the practices with 

most influence on both these features (see box 1 &2). In Potshini however, these are the 

practices with lowest adoption rate among practices introduced by ARC. As shown in section 

5.3 the answer to what causes low adoption is found on multiple scales and is not only a 

matter of resources. The importance of exogenous and mental factors also means that 

adoptions might require changes of the slow variables of the social system, as institutions and 

culture. Adoption in Potshini can thus be seen as hinging upon mental or cultural factors 

rather than physical, and that none of the ARC aims have power to act as driver in the 

smallholder system. 
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6.1. Role of yield/productivity increase as driver 

The second aim for ARC is increased productivity and income. This implies that drivers for 

adoption among farmers would be increased yields to support themselves through subsistence 

farming, or through trade of grown crops for income. In literature on adoption among 

smallholder farmers the majority of sources use as an underlying assumption that increased 

gains and benefits is a major factor for success for adoption, and as such a major driver of 

change. In Potshini yields increased substantially with CA, both as evaluated by ARC (Smith 

et al., 2005) and was perceived by farmers in this study, but the results show that benefits in 

terms of increased yield does still not act as a driver in the Potshini case.  

As elaborated above, this might partly be due to the lack of well functioning markets for 

agricultural outputs from smallholder farmers, something well documented as restricting 

adoption in literature (e.g Ruben, 2005, Bolliger, 2007). In Potshini, efforts to facilitate for 

selling of crops done by ARC seem to have resulted in farmers in this study selling their crops 

to a higher degree than in previous studies, but it is still a small part of their income. South 

Africa is different from many other developing countries as cash is in general is the primary 

determinant for food security, not subsistence farming (Kirsten et al., 2007), why increased 

yields as a driver does not have the same potential in Potshini as in many of the reviewed 

studies. Coherently farmers in this study do not dependent on their yield for food security, but 

rather on other sources of income, primarily from grants. Additional incomes could also have 

a positive impact on adoption to cover for costs associated with the practice in a start-up 

phase (Knowler and Bradshaw 2007) but incomes do not seem to be used that way in 

Potshini. The power of benefits as driver is even further lowered by the historical land 

distribution and the traditional land tenure system inhibiting increase of land size to make 

farms commercially feasible.  

Hence, increased productivity is not a driver for change for farmers in Potshini. In this case a 

combination of exogenous, physical factors (see framework section 3.4), namely the South 

African social system and market system in combination with local institutions hampers 

adoption and act as barriers for a resilient smallholder system. The major benefits to collect 

from joining various projects in terms of free seeds, fencing or other subsidies may instead be 

seen as a way to increase the livelihood diversification, which as such reduces farmer 

vulnerability 



 

Hanna Sterve 

55 

 

6.2. Role of conservation/degradation as driver 

As CA have potential to yield many benefits on societal level as land degradation is a major 

issue in the area (DWAF, 2000 in Kosgei, 2009). Further degradation threatens both 

productivity and water quality downstream. Thus, land degradation could work as a driver to 

adopt for conservation. This was the case for the numerous adoptions of CA in Brazil where 

farmers perceived degradation as a major threat and adopted CA as a result (Bolliger, 2007). 

It was also was one of few factors with consistent positive impact on adoption in the Knowler 

and Bradshaw (2007) analyses.  

In this study, farmer statements on the introduction and use of CA are to a very low degree 

referring to degradation issues, e.g. erosion or long term impacts on the soil, indicating that 

CA is not perceived as a mean for sustainability by the farmers. Additionally, farmers in this 

study, like South African smallholder farmers in general (Bolliger, 2007) do not find 

degradation to be an urgent issue. The need to act upon an environmental threat is hence not 

agreed upon by the farmers and the aim of sustainability is not perceived. Land degradation, 

working as a driver at the policy level is not a driver at the local scale. If, as in this case the 

change of practices is not a change responding to a need by the farmers but is an 

implementation of change as a response of a societal policy for environmental sustainability it 

is important that the participants understand why the change is needed, agree on that need and 

have positive opinions about the goal (Danter et al. 2000), something clearly not achieved in 

Potshini. 

6.3. Complexity – or why are some practices adopted and 

others not? 

If as shown above, Potshini farmers do not farm for food security, why do they farm? Farmers 

state that they farm because they like it, both those who to a high degree are dependent on 

farming for food, but also those who have all their income from other sources and are totally 

independent from farming and only grow crops when their salaries allow purchase of inputs. 

This indicate that there may be a shift in drivers of the system. In the past physical factors 

such as capacity and biophysical conditions (see framework) were most important when 

farming for productivity and livelihood while mental factors such as willingness and 

understanding now have taken over when farming is majorly done for cultural, traditional or 
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personal reasons. Management should thus take this change into account. In other words: this 

changes focus from the physical restrictions to increase productivity and conservation as a 

mean for productivity to the mental barriers for change built in values and traditions of the 

farmers (see framework). 

Adopting CA is not only adopting a single technology but requires changes in the whole 

farming system, both directly in the crop management and indirectly in complementary 

management and cultural practices (Erenstein, 2002 citing(Lal et al. 1990). Successful 

adoption thereby implies both cultural changes and a new way of thinking of the farm as a 

system instead of managing separate fields. In Potshini factors as “habits” and “lazy” show 

that there is a resistance to the cultural changes that CA implies while farmer abandonment 

due to CA being “complicated” or to require “planning” show the impact of the complexity of 

CA. There is a need for more knowledge to embrace its complexity, further emphasized by 

the dichotomies found on perceptions on e.g. fertilizer requirements for no-tillage. CA also 

contrasts with what in long tradition is seen as “right” or “good” farming, (plowing to create 

good prerequisites for the seedlings are replaced by no turning of the soil, and the sense of a 

good, clean farm is exchanged by fields where “messy” residues are valued on the surface 

instead of integrated and hidden in the soil) (Lamourdia and Meshack, 2009), that is the 

mulching and no-tillage parts of CA questions farmer values and it is also mulching that 

conflicts with the traditional grazing system in Potshini. Cover cropping, mulching and no-

tillage inherently are among the practices with lowest degree of adoption while adoption of 

some of the simpler technologies introduced by the ARC as part of the CA-concept (fertilizer 

and herbicide use and liming) are adopted to a higher degree. These adoptions also show that 

farmers do not lack interest in improving farming when it does not interfere with their way of 

farming, and likewise does the existence of several indigenous SWCs and innovations show 

that farmers have an interest to manage their land. 

6.4. Ways forward 

To what degree direct incentives/financial support is desirable is worth to discuss as it fills a 

gap where lack of resources constraints the use of (in this case) CA and therefore seem to be a 

sensible solution. Direct incentives may make farmers stick to a practice if the financing helps 

the farmer to build his resource base. As shown in this study farmers find ways of overcoming 

the smaller constraints as costs if the demand for the practice is high and costs have a lower 
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impact as incentive than expected, indicating that more/longer periods of financing would 

only keep the practice in use for a longer period of time, ending when the financing stops. But 

if the economic benefit instead responds to an investment need which generally restricts the 

possibility to adopt a practice asked for by the farmer it has a higher likelihood to result in 

long term change. The policies for economic assistance hence needs to be fine-tuned not to 

create further dependency on benefits but to facilitate actions in sustainable land management. 

The possible change in drivers and the way income generation is diversified through external 

sources also indicate that policies needs to focus on farming for income generation or other 

income generating activities in the area which supports ecosystem services generation. Such 

alternatives include payment for ecosystem services or ecotourism. 

7. Conclusion 

This thesis has answered to questions regarding low adoption of farming practices which 

potentially enhance the system’s resilience through strengthening of key slow variables in the 

agroecosystem and thereby to securing generation of multiple ecosystem services. The failure 

to achieve adoption of practices which supports these processes can be referred to a change of 

drivers in the smallholder system from productivity increase as only driver to more and more 

influence from traditional and personal reasons as driver. As food security is mainly achieved 

through “cash in hand “ in south Africa, farming for subsistence have no potential as driver. 

As low access to markets and low possibilities for commercialization for smallholders 

generates low potential for farming as a source of income generation, farming is increasingly 

done for traditional or personal reasons. This emphasizes the importance of cultural fit of the 

farming practice, and as CA is known to imply changes in the whole farming system and high 

investments in form of learning, increased yields are not enough to trigger change. 

Conservation of land or sustainability does not add value as driver as degradation is not 

perceived as an urgent issue among farmers and thus only acts as a driver on societal scale.  

If the societal aims on improved livelihoods and sustainability are to be achieved other drivers 

thus have to be acted upon. As suggested by Milham (1994) to use smallholder agriculture 

security may not be the best way to achieve food security, but through larger scale agriculture 

and the work opportunities it provides. To sustain the production of ecosystem services and 
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traditional values may in that case be the main purposes of farming, and management would 

thus change focus. Since many of the benefits from the smallholder system are collected on 

other scales through e.g. water purification or provision services, costs associated with 

providing these services should be on the same scale. One way of solving such issue is 

through payment for ecosystem services (PES) as experimented with in the neighboring 

Drakensberg area. Another way well known in South Africa is to mainstreaming (Cowling et 

al.2007) of environmental issues to rise the awareness and willingness to achieve change to 

hamper degradation. 
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Appendix 1 Description of local innovations 

One interviewed farmer used delayed planting between her fields, she planted half of her 

seeds about three weeks after the first planting to enable sufficient time for weeding all her 

land. Another farmer intentionally put residues (cods of maize) on part of his field to improve 

the fertility, and an additional farmer mentioned the large amount of residues blown into his 

field as positive for the fertility but did not intentionally add it. One farmer used a combined 

earth/stone-line to redirect water from his field in combination with furrows and another put 

bags of soil above a spot on her field exposed to erosion to prevent gully-formation.  

One farmer also had a mobile kraal which he let on a spot on his field for 2-3- months and 

then moved to a new spot to fertilize a bigger part of the field. Another farmer also had a 

mobile sty in his garden and planned to expand and let the sty rotate in the fields when he had 

bred a larger number of pigs. 


