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Abstract 

 

Poor, small-scale farmers in developing countries are facing a risk of double exposure from 

food insecurity and dis-proportionate vulnerability to the effects of climate change. Climate-

smart agriculture has been put forward as a solution that might increase farmer resilience, and 

it has become a popular buzz-word within the global development and environment 

community. This master thesis is a qualitative case study of the agricultural community of 

Gimbi, Ethiopia. I investigate a pilot project that is implementing conservation agriculture 

(CA), an agricultural method generally referred to as climate-smart. Although CA is a 

recommended method for rainfed, low-power agriculture, which characterizes the majority of 

the agriculture in rural South and East Africa, the adoption rate in these regions has been low. 

Based in in-depth interviews with farmers who participate in the project, the study identifies 

factors that constitute either benefits or barriers to  long term adoption of CA.  

The data indicate that the farmers are surprisingly positive towards CA and express strong 

intent to continue with the method on a permanent basis. This optimism may be due to a 

combination of high awareness of positive  long term effects of CA, and already observed  

short term effects. These effects may, however, not entirely have been a result of the method 

in itself. Also, the findings suggest that despite willingness from farmers,  long term adoption 

will be greatly challenged by structural conditions that are outside the farmers' control. This 

negatively affects the possibility of scaling-up and expanding CA. The experiences from 

Gimbi confirm existing literature in some cases, and in other cases dispute it. In any case they 

add to existing knowledge and provide pointers for additional research. Although farmers 

have the potential to be central agents of change, they still have to navigate through a difficult 

structural terrain which affects their agency. More research is nevertheless needed on how to 

minimize barriers and maximise benefits of adoption. There is also a need for more studies 

that examine the interaction between structures and actors, and how these could synergise in 

order to facilitate adoption of CA and other climate-smart methods which may increase 

resilience and improve food security. 
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. Introduction 
 

Current and future global environmental change, in combination with population growth and 

increase in consumption per capita, poses a great threat to global food security. An estimation 

states that if the current trends in diet and food waste continues, food production will increase 

by 60% by 2050 from 2005/2007 to feed the well above 9 billion people that is expected 

(McKenzie and Williams 2015). In addition, it is predicted that up to 25% of world food 

production may be lost during the 21st century due to climate change, water scarcity, invasive 

pests and land degradation (UNEP 2009). Already now, climate change constitutes a serious 

challenge to food production: The net reduction of global yields of maize and wheat since 

1980 have been estimated to be about 3.8% and 5.5% respectively, relative to what would 

have been achieved without the global warming (Lobell et al. 2011). For the future, a 

comprehensive meta-study estimates an average yield loss of 4.90% globally per °C of 

warming (Challinor et al. 2014). The losses will increase significantly during the second half 

of this century. Furthermore, the Intergovernmental Panel on Climate Change (IPCC) states 

that negative impacts of climate change on food production have been more common than 

positive ones, and that "all aspects of food security are potentially affected by climate change, 

including food access, utilization, and price stability" (Porter et al. 2014: 488).  

The food price spikes of recent years have reinforced awareness of obvious links between 

political and economic stability and food security (Neufeldt et al. 2013). The awareness about 

how food security is not only a matter of production, but also a matter of availability and 

access, is increasing. Even though the world average per capita availability of food for direct 

human consumption improved to 2770 kcal/person/day in 2005/2007, there was still 

approximately 870 million people living in undernourishment (of energy supply) in the period 

2010–12. This implies that it does not make much sense to limit the discussions on food 

security to aggregated global numbers of productivity, because food is unevenly distributed 

(McKenzie and Williams 2015). The majority of countries whose population growth is 

expected to be highest, are precisely those showing the highest levels of food insecurity and 

undernourishment. Most of them are in sub-Saharan Africa (Alexandratos and Bruinsma 

2012). Poor people, especially in rural areas, will experience the severest impacts of climate 

1 
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change because they are the least resilient against drought and extreme weather, and have few 

alternatives or safety-nets when the crops fail. Lack of infrastructure and price volatility are 

also massive challenges. Hence, the poorest people will be disproportionately affected, and 

are also the ones with the least adaptive capacity, i.e. has the least access to knowledge, 

technology and inputs (IPCC 2014). In sum, we are facing the major challenge of sustainably 

increasing food production while at the same time distributing the food in a way that 

safeguards the lives and the food security of the most vulnerable people. The food security 

agenda must therefore include perspectives on how we can increase local food production and 

resilience in the areas where food insecurity is highest, in order to target the people who need 

it the most.  

To make matters even more complicated, the increase in food production must also be 

obtained through environmentally sustainable agriculture. Ongoing soil and water degradation 

and the loss of biodiversity and ecosystem services in agricultural landscapes, constitute big 

challenges for future food systems (see e.g. Rockström et al. 2009b; Balmford et al. 2005). To 

meet the world’s future food security needs, agriculture’s environmental footprint must shrink 

dramatically, and ecosystem services must be restored (Foley et al. 2011). From the 1950s, 

global fertilizer use has increased by 500%, and pesticide use has increased with about 850% 

(McKenzie and Williams 2015). Due to the high environmental costs of inputs and high 

economic costs for the farmers, there is a need to find solutions for agriculture intensification 

that are also input-sensitive.  

So-called Climate-smart agriculture (CSA) has been promoted as a solution to overcome the 

challenge of how to increase food production and food security in an environmentally 

sustainable way. CSA is an umbrella term for different agricultural methods that are assumed 

to have a "triple win"-effect: Increasing productivity, mitigating CO2-emissions and 

increasing climate adaptation (FAO 2013). CSA has received an increasing amount of 

attention during recent years, and this new buzzword has now gained a strong position within 

the global development discourse. Its approach of transforming agricultural practices and 

systems holds a promise of ensuring food security in face of the dual challenges of climate 

change and resource scarcity (Lipper et al. 2014). As a consequence, agriculture and its 

linkages to climate change and adaptation is now the focus of attention by a wide part of the 

international community, with actors such as the World Bank and the UN Food and 

Agriculture Organization (FAO) leading the way. 
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CSA has been especially recommended for regions in the global South, with an emphasis on 

Sub-Saharan Africa. There are different kinds of agricultural methods that fall under the CSA 

umbrella. The most cost-effective CSA options have been assumed to be cropland 

management, grazing land management and restoration of organic soils (Porter et al. 2014). 

Many regions in Africa have severe problems with degraded and poorly responsive soils. 

These cover large areas of the continent and cause a decline in productivity. In certain 

regions, the majority of poor farmers' fields are degraded (Tittonell and Giller 2013). One of 

the most widespread agricultural methods for restoring organic soils and improving fertility, is 

conservation agriculture (CA). It is this CSA method that is of focus in this study. 

Although there might be variations of what methods constitute the CA "package", it is 

generally recognised by the following characteristics: 1) Zero or minimum tillage, 2) the use 

of mulching or cover crops, and 3) combining different plants by intercropping or rotation. A 

number of CA projects have been implemented in several African countries by development 

organisations and institutions, where the efforts have been focusing on smallholders. Whereas 

CA has been widespread in other parts of the world (most notably in Latin-America) for 

decades, uptake by farmers in Africa has been slow and almost minute in comparison. 

Researchers have worked hard to figure out why this is, and have proposed a number of 

different explanations. We will revisit these later.  

Proponents claim that the benefits from CA - most importantly labour reduction, soil 

restoration, higher yields and moisture retention - are especially beneficial for the most 

resource-poor farmers. CA is however highly debated, both with respect to labour, crop yields 

and to its applicability in different farming contexts (Pittelkow et al. 2015). From a 

researcher's perspective, there is much to be discovered as to why many poor African farmers 

are not jumping on the chance to convert to climate-smart methods. The effect of different 

kinds of knowledge and experience, and the different considerations that poor farmers take 

into account when deciding and planning for future agricultural methods, are the focus of this 

study. 

The chosen case is a CA pilot project that has been implemented in Gimbi, Ethiopia. Ethiopia 

is a country without much previous experience from CA, and this pilot is one of few known 

projects within the field. Even though CA is a well-known method in many countries around 

the globe, it can be regarded as an innovation in Ethiopia. The project has been implemented 

by the Oromia Bureau of Agriculture, with coordination from the Norwegian development 



4 

 

organisation the Development Fund, and in collaboration with the International Maize and 

Wheat improvement Centre (CIMMYT). The Development Fund has had positive experience 

with similar CA projects in Malawi.  

In previous studies on adoption of CA, many researchers have undercommunicated the 

importance of understanding the socio-economic and cultural context that the smallholders 

find themselves within, from their own perspective. My entry point for this study will 

therefore be to examine the topic from a farmer's point of view.  

The research question of the study is:  

 

What have been the barriers and benefits of CA for the farmers that have 

participated in the Gimbi project, and how do these affect the likelihood of 

adoption?  

 

The structure of the rest of the paper is as follows: Chapter 2 starts by giving a brief 

introduction to the concepts of climate-smart agriculture and conservation agriculture, before 

it goes on to discuss important terms that are relevant when trying to understand decision 

making processes on adoption in terms of behavioural economics. It then introduces my 

analytical framework as expressed in my own CA adoption model. Here, I discuss each of the 

model's six factors in light of relevant research. Chapter 3 describes my methodology and 

provides an account of the research process. Chapter 4 introduces Ethiopia and the case of 

Gimbi. Chapter 5 presents the empirical data and gives an analysis of the main findings, 

which include discussions relating to the literature. Chapter 6 sums up by providing the 

conclusion of the study, as well as some final remarks on relevance, transferability and future 

research.  
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.Theory: Concepts and analytical     

  framework 
 

It is helpful to understand conservation agriculture within a broader context. This chapter will 

therefore firstly introduce the reader to the concept of climate-smart agriculture before 

conservation agriculture is covered. Afterwards, it will present the analytical framework of 

the study, which focuses on different factors that may affect farmers decision of whether or 

not to adopt CA. This part includes relevant research on CA and previous experiences of 

implementation and adoption. 

  

2.1 Climate-smart agriculture (CSA) 

The concept of climate-smart agriculture (CSA) has been defined as agricultural practices 

with the triple wins of sustainably increasing productivity, enhancing resilience and reducing 

greenhouse gas emissions. The term CSA was first presented at the First Global Conference 

on Agriculture, Food Security and Climate Change in The Hague in 2010. The Conference 

was organized by the Dutch Ministry of Economic Affairs, Agriculture and Innovation in 

close cooperation with Ethiopia, Viet Nam, Mexico, New Zealand, Norway, the World Bank 

and the UN Food and Agriculture Organization (FAO). The outcome of the conference was a 

Chair's summary, containing a Roadmap for Action. The summary stated that:  

 

"The Conference has showcased issues and shared knowledge on replicable good 

practices in climate resilient, low-emissions agriculture, livestock, fisheries, forestry and 

watershed management and demonstrated the potential for scaling up in a sustainable 

manner; and used innovative approaches to bring together private and public sector 

finance for investments in climate-smart agricultural systems" (FAO 2010: 1-2).  

 

In 2013, the FAO followed up by publishing the "Climate-Smart agriculture sourcebook", a 

570 pages long document meant to provide stakeholders and decision makers with the tools 

2 
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needed for implementing CSA projects. One of the key messages was that "Enhancing food 

security while contributing to mitigate climate change and preserving the natural resource 

base and vital ecosystem services requires the transition to agricultural production systems 

that are more resilient to risks, chocks and  long term climate variability" (FAO 2013: ix) 

CSA includes proven practical techniques such as mulching (crop residue cover), 

intercropping, crop rotation, integrated crop-livestock management, terracing, agroforestry, 

improved grazing and improved water management. CSA also involves innovative practices 

such as improved weather forecasting, early-warning systems and climate-risk insurance. A 

pronounced aim is to get existing technologies off the shelf and into the hands of farmers, as 

well as to develop new technologies such as drought-tolerant or flood-tolerant crops to meet 

the demands of the changing climate (FAO 2016). 

Although CSA as a concept can be said to have successfully united the global communities on 

agriculture, climate and development for a common purpose, it has also been criticised. 

Neufeldt et al. (2013) argue that despite the fact that only practices that encompass all three of 

the CSA dimensions (increased productivity, climate mitigation and adaptation) are able to 

earn the climate-smart label, the interaction between the three dimensions of CSA are so 

poorly understood that almost any agricultural method that shows marginal improvement in 

one way or another can be considered climate-smart. In terms of being able to categorize 

different methods as climate-smart or not, it is a clear weakness that there are no set criteria 

for how much improvement a method has to show on the three different dimensions in order 

to be climate-smart. Will it, for instance, be climate-smart if one achieves both productivity 

increase and adaptation, but not mitigation? Do all three dimensions have to show a similar 

degree of progress? Is there a lower limit that needs to be surpassed? Is it possible to achieve 

progress on one dimension without any trade-offs on others? And finally, what about 

environmental factors that are not related to climate? According to the definition, it is possible 

to imagine that agricultural methods which may have adverse impacts on the local 

environment can still be labelled climate-smart as long as the three dimensions are ensured. 

This is because considerations in regards to biodiversity, eco-system services, soil health, and 

resource use and management are not included in the definition. Hence, it is possible to have a 

method that is both climate-smart and environmentally harmful at the same time. 

Because of the ambiguity of the CSA-term, it is often used liberally and in an almost all-

encompassing way that has caused it to gain support from a lot of different actors. The Global 
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Alliance for Climate-Smart Agriculture (GACSA) is an interesting example of how CSA has 

the power to unite different stakeholders that seemingly should be driven by very different 

agendas. Founded in 2014, several states, NGOs, businesses and research entities are all 

members of this untraditional international entity. With actors as different as Malawi, 

Norway, Mexico, The Alliance of Religions & Conservation (ARC), Colorado State 

University, The Agricultural Model Intercomparison and Improvement Project (AgMIP), 

Fertilizers Europe, the World Bank and Yara International, the alliance has met support, but 

has also been heavily criticised by parts of the international NGO community who accuse the 

alliance of greenwashing unsustainable agricultural practices. This shows that CSA is a 

contested term, and as Neufeldt et al. (2013) note, it can easily be co-opted and appropriated 

for conflicting agendas.  

A potential danger is that when almost any agricultural practice qualifies as climate-smart, it 

can give the impression that CSA is a win-win for everyone involved, without regrets, losers 

and trade-offs. This is often not the case (Kassie et al. 2011a; Baudron et al. 2015a). Power 

dynamics, as well as possible impacts on environment and ecosystems interrelated with or 

affected by agriculture, run the risk of being neglected. Above all, the people for whom the 

CSA projects are implemented, need to see the benefits of changing their practices. As 

Neufeldt et al. asks: "Why should resource-poor farmers invest in agricultural practices that 

may reduce emissions if there are few if any immediate benefits related to food or water 

security?" (2013: 2). It seems like it can often be easy for external actors and organisations 

who are promoting CSA to lose sight of the micro-level and the rationality behind farmers' 

actions. A lack of sensitivity for why poor farmers should be doing CSA may be a reason for 

why implementation is difficult. 

Finally, one can criticise CSA for focusing too much on the situation in the global South, 

when it is in fact the rich countries of the global North that has done most to cause climate 

change, both in terms of unsustainable agricultural practices, and production and consumption 

patterns in general. It may seem unjustified for stakeholders from the North to expect the 

South to implement CSA methods, when it can be argued that it should in fact be the North 

itself who should abate the situation and help global environmental conditions by adopting 

climate-smart methods. However, although it is a fact that rich countries bears most of the 

historical responsibility for climate change, the promotion of CSA can hardly be interpreted 

as a buy-out or an attempt to push the responsibility over to poorer countries. Rather, one can 
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argue that the advance of climate change makes it even more important for the poorest to 

implement more climate-robust methods that can ensure food production.  

It should be noted that, although the climate mitigation aspect of CSA is important in a global 

context and may definitely constitute one of the many important solutions needed to sequester 

emissions from the atmosphere (and by that reduce, or contribute to a reversal, of climate 

change effects), issues concerning mitigation and sequestration are not central to this study. 

This is because of the study's bottom-up perspective, and the fact that these topics are not 

something that the farmers I interviewed regarded as directly relevant for them. Climate 

change mitigation might be an important reason for why the international community 

promotes CSA, but it is less likely that it is an important reason for why poor farmers choose 

to adopt it. The mitigation of climate change, although being extremely important at a global 

scale, is usually not a part of poor farmers' day-to-day concerns, and therefore not a topic I 

have chosen to focus on.  

Even though there are several uncertainties about CSA as a concept, it seems clear to me that 

the need for new and improved agricultural methods is both prevalent and immediate. While 

CSA itself is still quite new and subject to an ongoing process of definition, the global 

challenges from which it originates, remains the same and as essential as ever. The task of 

producing more food and decreasing food insecurity in an environmentally sustainable way, is 

a task that the global community must embark upon with urgency. In this context I think any 

method that helps to solve these challenges, has great merit regardless of whether we call it 

climate-smart or not.  

 

2.2 Conservation agriculture 

As mentioned, several different methods have been said to fall under the CSA umbrella, 

including conservation agriculture (CA). CA has been widely promoted as a CSA method that 

is meant to sustainably manage agro-ecosystems while at the same time enhancing 

productivity and improving soil quality. The method is generally acknowledged to encompass 

three farming principles: No or minimal tillage (ploughing), mulching or crop cover use (to 

obtain soil coverage), and rotation or intercropping (Kassam et al. 2009).  
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The history of CA 

CA as a method, and its various principles, has been practised long before people started to 

talk about climate-smart agriculture. Historically, CA was born out of ecological and 

economic hardships in the US caused by catastrophic droughts during the 1930s (Arslan et al. 

2014). It became more popular among farmers due to rising fuel prices during the 1970s. 

Minimum tillage technologies were taken up to save fuel costs and to combat drought-induced 

soil erosion. Around 35% of total agricultural area in the US was cultivated using minimum 

tillage methods during 1980s (Haggblade and Tembo 2003). From the US, the CA movement 

spread to South America and Southern Africa (mainly South Africa and Zimbabwe). Here, 

government agricultural research centres established conservation tillage programs to actively 

promote CA (Haggblade and Tembo 2003).  

 

Benefits and criticisms 

In later years, CA has been used by CSA-proponents as a good example of a climate-smart 

method (FAO 2013). Together, the three principles of CA are meant to increase yields and 

save labour, which are especially vital for resource-poor farmers. The minimum tillage is 

meant to preserve the structure and organic matter in the soil, thus preventing carbon leakage 

and also lessening the need for labour. Maintenance of a mulch of carbon-rich organic matter 

helps covering the soil; protecting it from heat, wind and rain, reducing evaporation, 

maintaining nutrients in the earth and making a hospitable environment for micro-organisms 

which are vital to the transformation of organic matter into fertile, humus-rich soil. Crop 

rotation involves rotating the crops used on the same field from harvest to harvest. This 

prevents erosion and minimises the outbreak of pests and diseases. Intercropping is often used 

in cases where farmers do not have enough farm land to practise rotation. Intercropping 

involves growing regular crops together with nitrogen-fixing legumes, trees or other crops to 

enhance nutrient levels, combat erosion, retain water in the soil, and reduce crop vulnerability 

when facing diseases. The three principles of CA are usually promoted as complementary 

methods because, under the right conditions, their benefits increase dramatically when they 

are used together (Thierfelder et al. 2012).  

According to the FAO, "CA offers climate change adaptation and mitigation solutions while 

improving food security through sustainable production intensification and enhanced 

productivity of resource use" (FAO 2010: 5). The FAO also argues that CA saves energy use 
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in farming, reduces emissions from the burning of crop residues, and helps to sequester 

carbon in the soil, thereby giving a significant climate contribution. Hence, improved soil 

fertility with better management of organic matter should enable more food to be produced 

with proportionally less fertilizers (FAO 2010). Andersson and D'Souza (2014) argue that 

CA’s prominence in recent debates on sustainable intensification, climate change and debates 

about CSA, proves its importance in global agricultural development policy. At the same 

time, questions and controversies have emerged regarding the ability of CA to live up to all its 

expectations. For instance, claims regarding the role of CA in carbon sequestration have been 

questioned, as evidence is lacking or inconclusive. Furthermore, the universal applicability of 

the three main principles has been criticised. Since agriculture is literally geographically 

rooted and varies greatly depending on locality and context, it is difficult to imagine that these 

three principles could fit into all categories (Andersson and D'Souza 2014). Farooq et al. 

(2011) point to the fact that generalised statements about CA's functions, applicability and 

adoption are often inappropriate because they will depend on issues such as climate, soil type, 

farming system, farmer knowledge and availability of resources. Furthermore, Farooq et al. 

(2011) call for more research to further improve CA's adoption, especially on the effects of 

interaction of the key CA components under local conditions.  

 

CA adoption worldwide 

The total area that is cropped using CA methods is expanding by about 6 million hectares per 

year (FAO 2010). The farms vary from small to large. Friedrich et al. (2012) have estimated 

that in 2012, 9% of the world's cropland area was being farmed with CA techniques. 

According to Baudron et al. (2015b), more than 95% of this area is in the Americas, Australia, 

Russia and China, where it is practiced on large-scale mechanised farms. The adoption of CA 

has largely evaded South Asia and Africa, and the uptake of the CA principles has been 

disappointing (Pannell et al. 2014). Across southern Africa, many different forms of minimum 

tillage are promoted: oxen-drawn ripping, hand-hoe basins and direct seeding, all of which 

can be used with or without herbicides, fertilizers and hybrid seeds (Grabowski and Kerr 

2014), but there has been moderate sustained adoption of CA as we know it. Some notable 

exceptions south of Sahara have been in Ghana, Zambia, Malawi, Zimbabwe and Tanzania 

(Giller et al. 2009; Arslan et al. 2014; Andersson and D'Souza 2014). Nevertheless, during the 

last decade, CA proponents have gained considerable momentum and, as Andersson et al. 

(2014) note, CA is now central to agricultural research and development efforts targeting 

https://vpn2.uio.no/+CSCO+1h756767633A2F2F6A6A6A2E667076726170727176657270672E70627A++/science/article/pii/S016788091300354X#bib0155
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smallholder farmers in South Asia and Africa. Based on drivers of adoption, Baudron et al. 

(2015b) has defined the "niche" of CA to be in systems where energy availability (machines, 

labour of draft power) is limited, where yields can vary significantly depending on timeliness 

of sowing, where water is limited and where there are severe erosion problems. This fits well 

with the profile of Eastern and Southern Africa, indicating that countries in this region would 

have a lot to benefit from expanding CA production. 

 

2.3 Analytical framework: Factors that affect adoption of 

CA 

In terms of adoption of new agricultural technologies in general, the early literature is 

primarily motivated by the need to understand the adoption of Green Revolution technologies 

(Arslan et al. 2014). Traditionally, research has focused on constraints farmers face when 

making decisions, ranging from early research on matters of risk and uncertainty about new 

technologies (Feder 1980; Just and Zilberman 1983) to later research on other determinants of 

adoption that are not directly related to the technology itself, such as constrains connected to 

agro-ecology, credit, labour market or traditional values (see for example Ajayi et al. 2003; 

2007; Phiri et al. 2004). 

Andersson and D'Souza argue that CA over the past decade has "become a hegemonic 

paradigm in scientific and policy thinking about sustainable agricultural development" (2014: 

116), influencing the production of numerous policy documents and development projects. 

However, based on the potential CA should have to improve productivity, maintain moisture, 

increase income, reduce crop diseases and conserve soil, the adoption rates in parts of Africa 

are generally surprisingly low, and farmers often only use CA on small portions of their land. 

Partial adoption of the three components of CA is also common because of the challenges in 

maintaining mulch and rotating crops (Grabowski and Kerr 2014). Grabowski and Kerr point 

out that even after around 20 years of promotion in southern Africa, adoption levels are still 

low with less than 1% of arable land under conservation agriculture (2014). Some of the 

motivation for the present study is to try to find explanations for why this is the case. 
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Risk 

The concepts of risk and risk-aversion have been used to explain differences in the relative 

rate of adoption of modern technologies by farmers (Feder 1980). Worldwide, poor farmers in 

challenging environments often pursue diversified livelihood strategies that minimise risk. 

Therefore, resource-poor smallholders are likely to be highly risk-averse, meaning that they 

would be willing to sacrifice some expected income in the future in order to reduce the 

probability of below-average income in the present (Pannell et al. 2014). Like any new 

technology, farmers may perceive CA as a risky investment as they will need to learn new 

practices and usually do not have access to insurance if the technology should fail (Arslan et 

al. 2014). Because many poor farmers live from hand to mouth, the risk of not producing 

enough food today causes investments for future production increase to be down-prioritised if 

the investments can have a negative effect on  short term yields. Therefore, stakeholders that 

works to promote widespread adoption of CA should focus on reducing farmers' risk.  

Feder (1980) argues that the notion of risk-aversion should be used as a more finely defined 

term, since there are many different forms of risky behaviour, and even many more ways of 

combining them. The farmer has to choose an optimal mixture of risky activities depending 

on his or her possibilities, capabilities and expected returns. In addition, farmers’ ability to 

purchase commercial inputs and their risk-tolerance for experimenting with new technologies 

are likely to vary with their access to off-farm income. Generally, agricultural households 

count on non-farm earnings to diversify risk, compensate for seasonal income fluctuations, 

and buy agricultural inputs. It is estimated that non-farm earnings account for 35–50% of rural 

household income across the developing world (Haggblade et al. 2010). Attention to the 

complexity of the farmers' options of different behaviours, and how they may be combined in 

order to reduce risk, should consequently be included in the process of designing CA projects. 

Pannell et al. (2014) argue that low CA adoption rates can be viewed as an implication of 

economic benefits currently not weighing up for the barriers to adoption. It is therefore 

essential to have a good understanding of the context of farming and livelihoods that new 

technologies must match with, in order increase the benefits and reduce the barriers. This may 

lead to higher adoption rates (Grabowski and Kerr 2014).  
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The barrier of  short-termism 

CA is by its proponents claimed to give several positive benefits, of which higher yields is 

one. Although the findings of research on CA yields varies depending on different variables 

like region, knowledge, input use and what kind of CA principles are implemented, it has 

been shown that CA can increase crop yields in the long run under the right circumstances 

(Haggblade and Tembo 2003; Kassam et al. 2009; Farooq et al. 2011; Thierfelder et al. 2012; 

Baudron et al. 2014). Even though Farooq et al. (2011) call for more site-specific research and 

acknowledges that yield results can vary depending on different situations, they refer to an 

evaluation of 25  long term trials that showed an increase (although slight) in crop yields over 

time, compared to conventional tillage agriculture. This, they argue, shows that CA can 

compete with conventional agriculture on a crop basis. There is, however, research that is 

more negative towards CA's potential of improving yields (Pittelkow et al. 2015), and 

immediate yield benefits are in any case highly variable. There may even be an initial yield 

decrease, for instance due to a higher weed pressure during the first years caused by reduced 

tilling (Chauhan et al. 2012) or because of immobilization of nitrogen (Grabowski and Kerr 

2014). Sometimes the full positive effect of CA will only be observable over the medium-

term, say 4-5 years, due to the fact that it takes time to build up the organic material in the soil 

(Hobbs et al. 2008; Arslan et al. 2014). Therefore, the full positive effects of CA are only 

likely to be revealed several years after adoption. 

Poor farmers' lack of safety nets leads to a risk-aversion and  short-termism that constitute a 

significant barrier. Even though smallholders may believe that crop yields will increase with 

CA, the future benefits often do not compensate for their immediate needs to provide for their 

family (Corbeels et al. 2013). Because of this, the  short term need of domestic consumption 

takes priority. Interestingly enough, an analysis by Baudron et al. (2015b) shows that CA first 

and foremost has been adopted under the premises of being energy-saving (time and/or 

power), erosion-controlling, and water-use efficient. The argument of increased yields has 

more rarely been used as a reason for adopting. This may indicate that the promise of higher 

yields in itself is not the argument that sways farmers into adoption. However, it also means 

that they must find the other arguments all the more important if they are going to be willing 

to implement CA. 
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Opportunity costs 

Opportunity costs are an important element when estimating risk and assessing benefits 

versus barriers. It is also usually high opportunity costs, combined with a revealed short-time 

preference, that causes us to discount the value of future benefits (Roberts 2012). The 

opportunity costs become apparent in situations where farmers must make decisions that 

involve trade-offs, and must estimate how much their investment, in terms of time, money or 

labour, will pay off in relation to other options of investment. All the other opportunities they 

choose to refrain from by implementing a CA method or principle, are known as the 

opportunity cost. In other words, the opportunity cost is defined as the value of one or several 

forgone activities.  

When facing a decision of whether or not to adopt CA, there can be several different trade-

offs that imply opportunity costs. For example, Turmel et al. (2015) point out that even 

though retention of crop residue in fields is important in promoting physical, chemical, and 

biological attributes of soil health, farmers are having to face trade-offs due to the multiple 

uses of the residues. Another example is provided by Grabowski and Kerr (2014), who show 

that even though compost has  long term soil-improving benefits, making and transporting 

compost to the field was so labour intensive for the farmers in Mozambique that if the labour 

was monetised, it would be cheaper to buy and apply artificial fertilizer instead, thus freeing 

more labour hours. Still, they mention, the opportunity cost of labour may be considered 

negligible for many households if the batches of compost are small and if they have spare 

time. This may imply that implementation of CA on small areas may be more rational for 

farmers than implementation on larger areas. Grabowski and Kerr's findings are in line with 

the induced innovation model (Hayami and Ruttan 1970) which suggest that technological 

change occurs in ways that utilise the most abundant factors of production and save on those 

that are most scarce. This is to get as minimum a cost of production as possible. The amount 

of labour a farmer can perform, may vary depending on season and other on and off-farm 

activities. Thus, labour can at one time be a constraining factor and at another time an 

abundant factor, representing a variance in opportunity cost. In addition to labour, land and 

capital may be the primary constraints for a smallholder farmer in southern Africa (Grabowski 

and Kerr 2014). 

Through thorough economic analysis, Pannell et al. (2014) show the complexities in 

predicting CA adoption, and argue that a lot of the adoption literature has used a too 
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simplified framework when assessing economic benefits, risks and uncertainties for farmers. 

The farm's human, financial and land resources, social capital and the farmers’ risk and time 

preferences all affect the farmer's decision whether or not to adopt CA. Andersson and 

D'Souza (2014) echoes this viewpoint, saying that studies on CA adoption has to take 

contextual factors such as the wider market and the institutional and political context into 

account. Ajayi et al. (2003) conclude in their synthesis that farmers' decision on adoption 

hinges on a matrix of factors including household characteristics, community level factors, 

socioeconomic constraints and incentives, as well as access to information, local institutional 

systems and macro policies. Because of the importance of taking the farmer's perspective, I 

have in this study chosen to do exactly that. Therefore, I base my analysis on data which 

expresses the farmers' personal viewpoints, but I also interpret them within a larger, structural 

context. 
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2.4. The CA adoption model 

I needed to have an analytical tool that could help me to organise and understand the findings 

from the study, while at the same time taking into account that there are a lot of different 

factors involved in the decision-making process of adopting CA. I therefore made the 

following model to use as a framework for this study: 

 

Figure 2: The CA adoption model: factors that affect adoption 

 

The model shows different factors that may affect the farmer's decision-making process when 

deciding whether or not to adopt CA. Combined, the factors constitute a matrix that says 

something about what the farmer in question perceive to be the total risk/benefit assessment, 

which in turn represents the likelihood of adoption.  

In-between the six factors and the end result, which expresses likelihood of  long term 

adoption, there is a filter representing the farmer's assessment of benefits, barriers and risk. 

This filter expresses how decision making is a subjective process and not a simple 

mathematical calculation. In the end, the farmer's decision will depend on how she 

emphasises certain factors above others, in light of her specific needs and situation. Of course, 
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it will also depend on what she knows or does not know about the different factors. Hence, a 

farmer's subjective perception about a situation or an issue, can be more important in swaying 

a farmer in one direction or another than the factual situation in itself. This, however, 

although interconnected, is not to be confused with factor 5 about knowledge-dissemination. 

Knowledge-dissemination is more related to the structural conditions that allow for 

knowledge to spread, and not about what is actually going on inside the farmer's head. 

 

Choice of factors and demarcations of the study 

The factors have been chosen based on the literature and previous adoption research, as well 

as on the initial review of the data material from the interviews. It is important to underline 

that even though it is desirable with a thorough analysis that takes all the most important 

contextual factors into account, as Pannell et al. (2014) and Andersson and D'Souza (2014) 

call for, such an analysis is beyond the scope of this study. One can probably argue for a need 

for several important elements, such as income statistics, in-depth analysis of market 

functionality and the broader political context, all of which I have not delved into at this time. 

The reason why some factors have been given less priority is not because they are not 

important, but because it was necessary to do a practical selection based on feasibility and the 

information that was possible for me to obtain during the field work. As previously 

mentioned, my focus has been on the farmers, and not primarily on all the structures that are 

beyond the farmers' control. I sought to know more about why farmers choose as they do, and 

the structural issues are, while both relevant and connected, not my point of departure. 

The model consists of six factors that may, to various degrees, have significance for adoption. 

The first five factors (labour, inputs, biomass, weather and climate, and knowledge-

dissemination) are the primary factors of investigation in this study. These factors are 

described more thoroughly below. The sixth factor, named "other", is a bundle of other factors 

that may also be important, but that will not be discussed in depth here. This category may 

include elements such as land tenure rights, market and infrastructure, and access to credit and 

other finance services. As Arslan et al. (2014) note, credit constraints can affect adoption, 

especially when initial investment costs are high (e.g. purchase of cover crop seeds, 

herbicides and fertilizers). Credit facilities are especially crucial for poor farmers who often 

have limited financial resources for purchasing agricultural inputs (FAO 2016), but farmers' 

access to credit has not been a central topic of my study. Market and infrastructure will briefly 

be discussed in relation to inputs, but not otherwise. Also, land tenure rights and ownership 
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can in some cases play an important role for adoption (Arslan et al. 2014), but this will not be 

dealt with here other than briefly when discussing crop cover and grazing. 

The project that I have studied, is a CA pilot project that was in its initial testing phase during 

the field work. According to Ajayi et al. (2007), the adoption of new technologies by farmers 

is a process that begins with acquisition of information, testing and eventual adoption (or 

continuous use). The factors that initially influence farmers to start testing a technology may 

be different from, or exert a different level of influence compared with, the factors that affect 

the decision to continue using the technology on a long term basis. I interviewed the farmers 

at a time when CA was still very new for them and very much loaded with anticipation. They 

had been receiving ongoing training and supervision during the previous months, and were 

just about to reap their first harvest, which showed great promise. In a case such as this, where 

farmers have been receiving a lot of help from external agents, it is especially important to 

investigate the likelihood for sustained adoption on a long term basis, when the aid that the 

farmers have been given during the implementation phase will have been decreasing or have 

been phased out. Hence, from the interviews it has been important for me not only to get an 

understanding of how the farmers have been and are presently affected by different factors 

(positively or negatively) during this initial phase, but also to ask questions that can tell 

something about how the farmers regard adoption of CA in the long run (when the conditions 

of the farming will have changed). There are for instance several accounts of high dis-

adoption rates among farmers despite CA having been promoted for a long time (Haggblade 

and Tembo 2003; Arslan et al. 2014). It is also fairly common for farmers that have adopted 

CA to practise conventional agriculture as well (Umar et al. 2011; Grabowski and Kerr 2014). 

This perspective will be deliberated during the analysis in chapter 5.  

 

Factor 1: Labour 

The question of whether CA is a labour-saving method is contested and highly depending on 

context, but in terms of land preparation, it is generally acknowledged that reduced tillage 

also reduces the labour demand. As Grabowski and Kerr note, "one of the most notable 

distinctions of conservation agriculture is that it requires spending little or no time on the 

physically demanding tasks of moving the soil" (2014: 38). Although, in cases where CA is 

combined with planting basins (as has been the case with areas in Zambia and Malawi), the 

adoption rates have been stagnant, mainly due to labour constraints (Andersson and D'Souza 

2014). In a study of CA adoption in Zambia where basin plots were used, Goeb (2013) found 
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that the plots required 40 more labour days per hectare than conventional tillage agriculture. 

However, in most cases where no or minimum tillag is implemented in ordinary fields, there 

is usually a decrease in labour demand connected to land preparation.  

A matter that has been debated more than labour demand changes of minimal tilling, is 

whether CA leads to higher weed pressure, thus increasing the labour demand during the 

growing season. A number of authors argue that labour constraints that manifest during 

weeding (and land preparation) are the most important barriers to adoption of CA (Haggblade 

and Tembo 2003; Umar et al. 2011). Even though many agree that weed pressure can subside 

in the long term, there are numerous reports that weed pressure can increase significantly 

during the initial years of CA , and that higher weed pressure increases peak labour demand 

for weeding, especially where no herbicides are used. For example did Mashingaidze et al. 

(2012) find that, in a study of CA in Zimbabwe, the minimum tillage system showed a higher 

early weed growth than the conventional tillage system, even after four years. This required 

more frequent weeding by the farmers, that exacerbated labour constraints. Similarly, Umar et 

al. (2011) showed that under CA in Zambia, weeds were a major bottleneck, and farmers were 

supposed to weed frequently and timely in order to prevent weeds from producing seeds. With 

labour already being very limited, it was difficult to frame strategies for allocating more time 

for weeding. As Chauhan et al. (2012) mention, effective weed control is a major barrier to 

the adoption of CA, and weed management problems in CA systems range from e.g. the 

control of the pre-plant fallow vegetation to the management of plant residues, and problems 

with insects and pests. However, Farooq et al. (2011) argue that if weeds can be effectively 

controlled during the first years, low disturbance CA systems can in the long term allow for 

reduced weed emergence because seeds are not shifted nearer the surface, and the weed seed 

bank is therefore reduced.  

Chauhan et al. (2012) point out that there is a poor understanding of weed dynamics in CA, 

and that non-availability of effective weed control alternatives often result in increased 

herbicide use. The reliance on herbicides can also increase when reduced tillage result in 

reduced weed control options (Chauhan et al. 2012). Therefore, CA is often promoted with 

herbicides (Mashingaidze et al. 2012). The increased need for herbicide is documented in 

several studies, and researchers may even recommend herbicide use in order to use no-tillage 

in a cost-effective way (Erenstein 2002; Goeb 2013; Arslan et al. 2014). Mashingaidze et al. 

(2012) conclude that, in order for CA to be practiced on a large area by smallholder farmers, 

there is need for research on the economical feasibility of using herbicides for early season 
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weed control. Giller et al. (2009) hold that in cases where CA is utilised without herbicides, it 

is less likely to produce labour saving effects than conventional agriculture. Giller et al. also 

point out that increased weed pressure can have gender implications, since ploughing is often 

done by men, while hand-weeding in many cases is regarded a women's task; hence, no-

tillage without herbicides can increase women's already heavy workloads (2009).  

Labour constraints may therefore be binding for households without access to herbicides and 

enough labour, and this can be a strong opposing argument for adopting CA. However, Umar 

et al. (2011) argue that there are alternatives to herbicide if one makes use of existing 

opportunities by adopting affordable and labour saving technologies and integrated weed 

control. They point to oxen, cultivators (simple machines) and cover crops as viable options. 

Some experiments have shown that planting cover crops (e.g. cowpea) within ten days of the 

main crop result in weed suppression and high yields in both the main and cover crop (Umar 

et al. 2011). Similarly, it has been found that oat cover crops and grass pasture are very 

effective in controlling weeds, but that the timing of when the cover crops are killed is crucial 

for good weed control because it is important to prevent the weed seeds from setting (Flower 

et al. 2012). However, it may not be that farmers have access to sufficient resources or 

knowledge about alternatives to herbicide that they can make use of them, and in cases where 

no other weed measures are feasible, they must compensate by working more.  

When the labour demands increase substantially, the farmer is dependent on a greater return 

on their inputs if the adoption of CA is to succeed. In Goeb's study (2013), it was found that 

even though farmers had to perform much more labour, they also produced two tons more 

maize per hectare than conventional hand hoe plots on average. This meant that in most of the 

cases, the profitability of the CA plots increased even with a considerable increase in labour. 

When all labour and inputs were valued at the household level, the CA plots were more 

profitable than conventional plots in 71% of the comparisons. According to Andersson and 

D'Souza (2014), net margins and returns to labour (per day) increase when minimum tillage is 

adopted, both in animal draft power and manual CA systems. Goeb (2013) notes that higher 

returns are important for continued adoption as farmers are likely to make decisions based on 

observed results within their household. It is also likely that other farmers may choose to 

adopt based on their neighbours' positive experiences. Even though farmers may be willing to 

increase their labour to get increased output, they are still dependent on being able to increase 

the amount of time and/or resources they spend, which is not always a possibility.  
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In conclusion, changes in labour demands have shown to give very different results in 

different areas and with different preconditions. It may be that labour demands decreases in 

terms of soil preparation, but increases for weeding. Variances in labour depends on e.g. 

biophysical factors and climate, how and what kind of CA principles are implemented, and 

what kind of weed measures are available and affordable. All these elements are likely to be 

included in the farmer's decision making, as well as opportunity costs or gains of saving or 

spending labour. Several trade-offs are likely to be involved, and as experience shows, 

farmers may be willing to invest extra labour or other resources in CA implementation given 

that they find that the investments are paying off.  

 

Factor 2: Inputs 

By inputs, I am here referring to natural or synthetic fertilizers, pesticides and seeds (hybrid or 

other). The use and quantity of these different inputs can vary greatly, depending on 

availability, affordability and knowledge about them. The need for inputs depends on 

biophysical factors such as soil quality and fertility, climate, rainfall, and proneness to pests 

and diseases. Given that poor farmers are the target group of many CA projects in Africa, it is 

an important question whether CA is dependent on inputs in order to be effective, and 

whether these kind of inputs are affordable for smallholder farmers. Often, high input prices 

are a great challenge for many farmers. 

Besides the costs, there are other input effects that might be negative. For example, it has been 

found that human exposure to agrochemicals in the developing world brings about a 

significant portion of the global burden disease, with an estimated number of acute pesticide 

poisoning of 250 000-500 000 annually (Colosio et al. 2011). Agricultural chemicals may also 

cause adverse environmental effects that causes disruption to ecological functions. Over-use 

of nitrogen fertilizers can cause eutrification (toxic algae blooming) and loss of biodiversity in 

water systems (Bowmer 2013), while pesticides can have negative effects on soil 

microorganisms and bacteria, which play a vital role to soil health (Feld et al. 2015).  

Since some inputs both represents a major cost for many farmers, and may have negative 

environmental effects (at least when they are over-used), an aim should be to prevent 

unnecessary input use and dependency, and utilise the rest as efficiently as possible. Also, 

alternatives to, or additions to, regular inputs should be considered. It has for example been 

found that reduction in pesticide use can be achieved by improved application technologies, 
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precision farming, organic farming and biological control methods (Bowmer 2013). In 

relation to soil health and soil quality, Yagüe et al. (2012) discovered that using natural 

fertilizer in the form of pig slurry increased organic matter in the soil while synthetic fertilizer 

did not. Similarly, Bedada et al. (2014) found that addition of compost alone, or in 

combination with synthetic fertilizer, improved both soil properties and crop productivity 

compared with only fertilizer addition. Experiences from research done on maize production 

in the north-western highlands of Ethiopia (not far from the region where Gimbi is located) 

strongly indicate that synthetic fertilizers in combination with natural fertilizers and soil 

improvement practises result in far higher yields than when using either form of fertilizer 

separately (Admas et al. 2015). Maize is the most widespread staple production in western 

and north-western parts of Ethiopia. Maize is also a heavy consumer of nitrogen, a nutrient 

that will quickly be depleted in intensive maize production. Natural fertilizer is slower in its 

nutrient release than synthetic fertilizers, although crucial in building up organic matter in the 

soil over the long term. This shows that an addition of compost can and should serve as soil 

improver which can effectively complement synthetic fertilizer and reduce dependency. 

It is, however, true that African yields in general would likely benefit strongly from increased 

use of synthetic fertilizer. While the fertilizer use between 2000 and 2003 was 104 kg/ha in 

South Asia and up to 288 kg/ha on average in high income countries, it was only 9 kg/ha in 

sub-Saharan Africa (Agbahey et al. 2015). Fertilizer in Southern Africa is thus inadequate to 

compensate for the nutrients removed from harvest. In Ethiopia, the rates of fertilizer use are 

far below recommended levels, with less than 40% of farmers using fertilizer at all. Fertilizer 

has therefore been recommended by national authorities. While inputs in many cases may be 

necessary, and farmers in East and South Africa has a great potential for increasing input use 

within what might be termed "environmentally sustainable borders", it is still worth asking to 

what degree aggressive promotion of synthetic fertilizer is distracting attention away from 

other, more economical and environmentally friendly ways of adding nutrition and fertility to 

the soil. This is likely a matter that can and should be debated. Alternatives should always be 

evaluated in order to minimize potential environmental hazards and maximize the farmers' 

benefits in relation to costs.  

It has already been shown that upon conversion to CA, weed pressure may increase, thus also 

increasing the need for herbicides. Diseases and insects can also spread more easily from one 

season to another through infested crop residue, which may lead to an increase in need for 

pesticides (Chauhan et al. 2012). If a goal is to prevent poor farmers from becoming 
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dependent on expensive inputs, it must be of importance to find adequate ways of dealing 

with pests in alternative ways. The use of integrated management systems might be an option, 

if this does not impair the possibility to implement the full package of CA techniques. There 

are for instance positive experiences from East Africa in making use of push and pull 

technology to combat problems with stemborers in maize production (Khan et al. 2011). This 

entails using Napier grass as a trap plant to attract the worms (pull) with a repellent legume 

intercrop (push) called desmodium. According to the researchers, this technique is highly 

suitable for smallholder mixed cropping systems in Africa because the companion plants 

provide high value animal fodder, increases maize yields (through nitrogen fixation) and is 

based on locally available inputs. It might be a potential for upscaling this method and 

introducing it to farmers in Ethiopia. Given that farmers often want be able to see immediate 

benefits from new methods in order to continue using them, a method like the push and pull 

technique might be a good option because it will have a high level of functionality from the 

first season, while also having better environmental effects than conventional chemical 

pesticides. However, methods like these are knowledge intensive and presupposes a high 

competence level among the farmers in order to work. Hence, the training that is needed 

might be both time consuming and expensive 

Besides herbicide, Rusinamhodzi et al. (2011) claim that in general, CA requires relatively 

high inputs of nutrients to produce enough biomass for the mulch, thereby increasing the need 

for fertilizers. This has later been confirmed by Vanlauwe et al. (2014), who argue that due to 

the lack of organic resources, appropriate use of fertilizer should in fact be included as a 

fourth principle of CA in the case of sub-Saharan Africa. Obtaining seeds is another challenge 

for many farmers (Thierfelder et al. 2012). In many cases, even though farmers may afford to 

buy seeds, there is not satisfactory availability of seeds on the market. It is also of importance 

that the seeds have the suitable quality, which is not always the case. Farooq et al. (2011) note 

that there is a need for breeding for new varieties that are adapted to biotic and abiotic stresses 

often associated with CA. Inadequate access is often a problem when it comes to other inputs 

as well. In Zimbabwe, for example, few smallholders have access to herbicides, and the little 

that is available is mostly confined to CA demonstration plots (Andersson and D'Souza 2014).  

Uptake of CA is often incentivised by means of input support provided by promotional 

projects (Andersson and D'Souza 2014). This was, for example, the case with the study of 

Nyanga et al. (2011) in Zambia, where they discovered a widespread expectation of the 

provision of input incentives, i.e. free or subsidised seeds, fertilizers or pesticides. Farmers 
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usually asked what they would be given in return for adopting CA, and the research showed 

that smallholders perceived CA first and foremost as a means to access incentives and solve 

their immediate food security problems. Furthermore, Arslan et al. (2014) found surprisingly 

high CA dis-adoption rates in the same country (of about 95%) a while after CA projects had 

taken place. In 2004, 13% of the households nationwide practised CA, while in 2008, it was 

only 5%. Another study reported a 50% dis-adoption rate by farmers who did no longer 

qualify for receiving input incentives (Arslan et al. 2014). In Zimbabwe and Malawi, as in 

Zambia, herbicide is generally used when given as input support or through contract farming 

(Andersson and D'Souza 2014). Andersson and D'Souza are critical to the assumption that it 

is possible to say anything about whether farmers' investments in herbicides makes economic 

sense or not, due to it being largely a hypothetical question. It is also timely to ask whether 

CA is a viable method at all, if adoption depends on providing inputs on a permanent basis. 

The extensive use of input incentives in CA projects shows how important it is to be aware of 

input dependency and the farmers' expectations of inputs when designing CA projects. The 

aim should be to figure out ways of building an internal motivation towards CA adoption that 

is not contingent on external aid or inputs. This may be achieved by working to change 

farmer's attitudes and by raising awareness of the benefits of CA, regardless of external 

incentives.  

Whether inputs are subsidised or not, they may in any case have a considerable effect on 

productivity and/or reduce labour needs and thus result in positive margins (if applied and 

used correctly), but this is not always the case. Goeb (2013) found that the use of fertilizer had 

a positive effect on yield, with a 1 kg increase in fertilizer corresponding with a 3.8 kg 

increase in maize yield. However, when market prices and cost of fertilizer were included, the 

increase was not large enough to prevent a negative return. Therefore, when assessing costs 

and returns, one must always look at the whole picture. Moreover, the study suggested that 

the increase of yield was only significant when the fertilizer was used in combination with 

hybrid seeds. Fertilizer used with local seeds did not significantly impact yields. This shows 

how different combinations of inputs can show various results. 

The study also involved herbicide use, and it was found that herbicides were widely adopted 

by farmers. The adoption rate indicated that farmers preferred using herbicides over hand 

weeding, suggesting that even though herbicides did not have any effect on the yields, it did 

alleviate the labour. The author argues that, if a household could choose between paying for 
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the labour required to weed a maize plot (300,000 ZMK per hectare) or purchasing three 

bottles of herbicide (50,000 ZMK per bottle), herbicides would be the faster and cheaper 

option. This leads to the conclusion that herbicides in this case were more profitable for the 

farmer (Goeb 2013). The profitability in other cases will naturally vary depending on the cost 

of inputs, the relative cost of labour and the revenue possibilities the farmer can get from 

spending his labour on other work. 

In Grabowski and Kerr's case from Mozambique (2014), farmers showed little sign of CA 

adoption beyond the plots where NGOs had provided inputs for CA farming. This was true 

even though farmers described many benefits from the method. However, the farmers were 

insistent that CA could only perform better than conventional agriculture if fertilizer or 

compost were applied. Compost was labour intensive and could therefore only be applied to 

small areas, while fertilizer was expensive and the farmers preferred using it on cash crops, 

that were more profitable than maize. Grabowski and Kerr's findings suggest that capital and 

labour constraints limit adoption of CA to small plots in the absence of free or subsidised 

inputs. Their analysis, however, did not include calculations of long term effect on soil quality 

when compost is used, which might have impacted the relative return. Nevertheless, the 

example does give an illustration of how farmers are often neglecting the long term 

perspective when they have an option to maximise current yields or income, or because of 

lack of knowledge. 

 

Factor 3: Biomass  

The importance of crop residue cover as part of CA systems has been emphasised by several 

researchers (Hobbs et al.; 2008; Kassam 2009; Umar et al. 2011). The benefits of crop residue 

retention are higher content of organic matter in the soil and higher water infiltration rates, 

which reduces surface runoff and soil erosion significantly (Lal 2007). Research has shown 

that when 35% of the soil surface is covered with uniformly distributed residues, splash 

erosion will be reduced by up to 85% (FAO 2016). Rainfed, zero-tilled plots with residue 

retention has also been found to result in higher and more stable yields (Hobbs et al. 2008). 

According to Hobbs et al., "a cover crop and the resulting mulch or previous crop residue help 

reduce weed infestation through competition and not allowing weed seeds the light often 

needed for germination" (2008: 546). Cover crops, they note, also help promote biological 

soil tillage through providing food and nutrients to the crops' rooting systems, earthworms and 

micro-organisms, that help relieve soil compaction.  
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Simultaneously, many researchers have stated that one of the biggest barriers towards 

adoption of CA in developing countries is the lack of biomass and residues (Lal 2007; Arslan 

et al. 2014; Andersson and D'Souza 2014; Baudron et al. 2015a; FAO 2016). Also, the 

profitability of using mulch is contested, and Baudron et al. (2014) argue that the debate about 

crop residue has been polarised. Arslan et al. (2014) found that there was limited potential to 

grow cover crops during the dry season. In addition to the fact that scarce biomass makes it 

difficult to get a proper mulch, maintaining permanent soil cover can be costly because crops 

require access to appropriate seeds, which are often not easily available in the market (Morse 

and McNamara, 2003). Grabowsky and Kerr, on the other hand, argue that mulch is a cheap 

alternative to herbicides (2014).  

In Kumar and Goh's (1999) review of the effect of crop residues on soil quality and yield, 

they concluded that the mulching had a significant effect on the various functions of the soil, 

water and soil quality, as well as contributing with important nutrients to crops. They noted, 

however, that the decomposition of crop residues could have both positive and negative 

effects on crop production and the environment. For example, Govaerts et al. (2007) found 

increased incidence of disease with retained residue in Mexico. In this case, however, the 

benefits from increased water infiltration outweighed the disease factor. In any case, Kumar 

and Goh stress, the aim should always be to increase the positive effects of mulching and 

decrease the negative: There is no one-size-fits-all in this matter, and as cropping systems are 

very diverse and complex, and not one single residue management system that is superior in 

all situations (Kumar and Goh 1999). Each system should be adapted to local contexts, local 

needs and the specific crops available. 

Crop residues for cover crops have many places been found to be conflicting with other 

purposes (i.e. high opportunity costs) such as livestock feed, fuel and building materials 

(Giller et al. 2009; Magnan et al. 2012; Arslan et al. 2014), and the FAO points to the obvious 

need for considering crop-livestock conflicts when promoting CA (2016). Many experiences 

show that competition between soil mulching and livestock feeding is extremely challenging 

in the mixed crop-livestock farming systems that dominates most of Eastern and Southern 

Africa (Umar et al. 2011; Baudron et al. 2015a). Since biomass production in parts of 

southern Africa is low and cattle keepers rely on crop residues to feed their livestock during 

the dry season (Andersson and D'Souza), Baudron et al. argue that solutions have to be 

devised for crop residues to be shared—in the  long term—between the livestock and the soil 

(2015a). But even where farmers are able to make additional investments in fencing or 
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livestock repellents to retain crop residues in the field, crop production may still not be 

enough to attain the required soil cover of 30% that most CA definitions recommend (Giller et 

al. 2009; Kassam et al. 2009), as grain yields in Africa are generally low. However, as 

Baudron et al. note, biomass production can increase by appropriate management of other 

nutrients, pesticides and tillage (2014).  

Increased biomass in itself may in any case not be sufficient if communal grazing is not 

properly controlled (Baudron et al. 2014). Even in cases where a household do not own their 

own livestock, its crop residues are still often grazed by other households’ free range 

livestock. It is often a traditional practise to let all fields become communal grazing lands 

after harvest (Umar et al. 2011). Based on cases from Ethiopia, it is argued that open grazing 

systems not only challenge CA, but also challenge agricultural development and 

environmental sustainability in general (FAO 2016). Such systems result in removal of 

residues from CA fields, but they also cause soil compaction that result in difficulty in 

planting and ripping using simple tools that are suitable for smallholders. If farmers were to 

fence off animals from their land, it would not only be expensive, but they would also risk 

facing social repercussions. Therefore, managing grazing and retaining enough crop residue is 

often a question of putting in place community collaborations and getting many farmers to 

cooperate. This shows how these matters are not always a question of individual willingness. 

In a recent study (Baudron et al. 2015b), an example of community implemented farmland 

exclosure was analysed. Here, the farmland was protected from grazing year-round, resulting 

in more trees and grass on the land. Thus, more biomass could be used as livestock feed, 

which released significant crop residues to be retained in the field. The amount of crop 

residue was double that of the neighbouring fields after eight years of implementation. A 

positive side effect was that livestock dung was less used as fuel and more as soil amendment, 

since the trees were used as fuel instead. At the same time, neither livestock density nor 

productivity was negatively affected. This example, the authors conclude, illustrates that 

competition for crop residues does not have to be a barrier to the adoption of CA, but can be 

overcome through appropriate interventions (Baudron et al. 2015b).  

 

Factor 4: Weather and climate 

Factor 4 on weather and climate can influence farmers' CA adoption in various ways. 

Changes in weather patterns due to climate change can induce a wish to enhance farming 
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systems adaptability. CA can either constitute a better alternative than status quo when 

farmers experience increased weather hazards (a push-effect), or it can represent a more 

robust and useful method when preparing for changes that have not yet come (a pull-effect).  

It seems that in terms of water availability, CA has shown to be a relatively better method in 

dry regions. CA crop yield potential is often greater than conventional tillage agriculture in 

rainfed systems, and this is especially the case where sub-optimal rainfall limits yield (see e.g. 

Rockström et al. 2009a; Pittelkow et al. 2015). Most studies show favourable yield results in 

cases where crops are drought-stressed. This is because of CA's water retention abilities, 

where moisture is conserved in the soil, thereby mitigating some of the negative effects of 

climate change with less and more erratic rainfall. This implies that CA's strongest benefit is 

when it is used as a water harvesting strategy (Rockström et al. 2009a). Pittelkow et al.'s study 

shows that no-tillage, in general, can actually reduce yields, but that in combination with the 

other two principles of CA, and especially in dry climates, the productivity of rainfed 

agriculture increases significantly (2015).  

Several researchers therefore recommend that CA-proponents should focus on implementing 

CA in these types of areas, where the  short term crop effects are likely to be positive (Giller 

et al. 2009; Corbeels et al. 2013; Pannell et al. 2014). However, it is often in the same 

drought-prone regions that the pressure on crop residue are highest, because of low biomass 

production and high livestock levels (Corbeels et al. 2013). This can again complicate 

adoption. 

While there is evidence for higher crop yields with CA in drier climates, the opposite is often 

true for wet climates. Here, the challenges often include low soil temperatures, waterlogging, 

disease and crop residue handling, where CA systems need to be improved to overcome these 

issues (Farooq et al. 2011). However, as Hobbs et al. (2008) note, CA can have useful 

capabilities in protecting the soil against heavy rain. As the energy of raindrops falling on 

bare soil can result in soil destruction, clogging of soil pores and run-off (causing soil 

erosion), the mulch in CA can intercept this energy and protect the soil surface. CA can 

therefore play an important positive role in heavy rain, which is common during the rainy 

season in sub-Saharan Africa.  

Arslan et al. (2014) found that farmers in Zambia used CA as an adaptation strategy to 

mitigate the negative effects of variable and delayed rainfall. Their study suggested that 

farmers using minimal tillage were trying to mitigate the risk of rainfall variability, a threat 
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that was imminent and reoccurring even without the extra effects of climate change. In 

Nyanga et al.'s study (2011) on farmer perceptions on climate change, they also documented a 

widespread awareness of increased climate variability and a positive correlation between 

perceived cases of extreme climate events and the use of CA. The farmers often pointed out 

that maize yields per hectare were much higher with CA than with conventional agriculture in 

seasons with less rain, while they also argued that CA's early land preparation and planting 

increased the chances of crop survival in the face of floods. Still, the findings from this study 

were conflicting, since the perceptions of CA as an adaptation strategy for climate change first 

and foremost, were very low. The farmers often talked more about their problems regarding 

poor access to reliable markets, limited access to inputs, veterinary services, animal draft 

power, and immediate need for household food security (Nyanga et al. 2011). This may 

indicate that even though farmers are aware of climate change through their experiences and 

may regard CA as a beneficial method in mitigating some of the negative effects of extreme 

weather events, this may still not be the most important reason for adoption when the farmers 

are facing a variety of immediate needs and challenges.  

 

Factor 5: Knowledge-dissemination  

The last factor that I have included in my model, concerns what kind of knowledge farmers 

have access to, how knowledge is disseminated and how this may affect the likelihood of CA 

adoption. It is vital that farmers not only get an adequate knowledge about the basic functions 

and effects of the individual CA components, but also that they get sufficient training in how 

to efficiently utilise inputs and make the most of the interactions between the CA components, 

inputs and e.g., timing of sowing. For example, it has been found that seed and plant varieties 

and timing of sowing interacts with other inputs. Chauhan et al. (2012) note that if one uses 

cultivars that have the ability to form an early dense canopy, this would leave less space and 

light for weeds, thus decreasing the herbicide need. This is valuable knowledge that farmers 

must get access to. Another example is that, when using inputs, it is important to be aware of 

how they are used and what measurements etc. are most beneficial. Goeb (2013) found that, 

even though the farmers had been using fertilizer for several years, most of them did not use 

the recommended cups to apply fertilizer because they felt it took too long. However, because 

the matter was given increased attention, they did take greater care during the research period 

in applying their fertilizer and, at least, attempted to be more precise in where and when they 

applied it. This showed real progress in terms of yields and fertilizer efficiency, even though 
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there was substantial room for further improvement. This matter can be transferrable to other 

situations, e.g. correct dosage and timing of the use of different pesticides, or the best utility 

of different varieties of seeds. No matter what kind of input or agronomical method we are 

speaking of, access to the correct knowledge is instrumental in achieving the best results with 

the least amount of resources. Hence, knowledge constraints are not just detrimental to CA 

adoption and utilization, but to agricultural achievements in general. 

Arslan et al. (2014) found that, in addition to rainfall variability, extension services were the 

strongest determinants of adoption of CA. The reach of extension services in a village 

positively affected both adoption and the intensity of adoption (even though it was difficult to 

identify to which degree extension services included provision of subsidised inputs in their 

case). Similarly, Farooq et al.(2011) argue that a lack of information about the effects and 

interactions of the key CA components can hinder its adoption. The interactions can have 

positive and negative effects depending on regional conditions, and the positive impacts, the 

authors say, should be exploited. Here, further research is needed on several topics, such as 

residue and weed management, breeding for new varieties and improved timeliness of seeding 

(Hobbs et al. 2008; Farooq et al. 2011). Therefore, the factor of knowledge is not only a 

matter of getting the right knowledge to the farmers, but obtaining it in the first place, through 

research that is context-sensitive.  

In terms of adoption prevalence and efficiency, it may be beneficial to involve the farmers 

themselves in participatory research projects and demonstration trials (Morse and McNamara 

2003; Farooq et al. 2011). Farooq et al. (2011) claim that such research can accelerate 

adoption of CA, that more on-farm research is needed which include lifecycle analysis, farm-

level profitability, and which is targeted to areas where CA and reduced tillage is still a new 

technology. It makes sense that farmers may show a more positive attitude to CA when they 

have already been participating in research on the method, have been given in-depth 

knowledge about its properties and have already witnessed some of the effects through the 

research period. 

Another factor that might have an effect on farmers' adoption of new agricultural methods, is 

memberships in farmer's organisations. When researching adoption of CA in Malawi, Ngwira 

et al. (2014) found that membership to farmer groups was the most important factor in 

affecting the adoption and extent of CA in the country. Memberships in organisations like this 

can increase knowledge dissemination and the efficiency of implementation of new 
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technologies. Ngwira et al. (2014) argue that, in the absence of farmer organisations, public 

extension workers are the prime agents for promoting new agricultural technologies. In their 

study, however, the findings show that the existing extension services were not provided with 

adequate resources to facilitate CA adoption. The authors concluded that without proper 

training and organisation of farmers, they are likely to experience slow adoption of CA.  

 

2.5. Summary 
In this chapter, I have presented the concepts of CSA and CA, and discussed issues relating to 

risk,  short-termism and farmers' decision making processes for adopting new agricultural 

methods. To study benefits and barriers to  long term adoption of CA in Gimbi, I have chosen 

to make use of the model that I call the CA adoption model. This model contains six factors, 

of which I will focus on the first five. The factors have been chosen based on findings from 

previous literature, and involve conditions that may constitute either barriers or benefits to 

adoption. Based on these factors, and the knowledge the farmer has about these factors, she 

will make a decision on whether or not to adopt which takes into account her preferred 

planning horizon, her ability to make  long term investments, any likely opportunity costs and 

her subjective perception of risk.  
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. Methodology 
 

The researcher is always a part of the world she is researching. This challenges the traditional 

view of research, where there researcher is an objective observant of the phenomenon 

undergoing study. The positivistic ideal of closed experiments where all factors can be 

regulated and manipulated, is a long way apart from the study of social phenomena in an 

uncontrollable and unpredictable real world. Qualitative research recognises that there is no 

way of separating the researcher from the world she is taking part in, or from the inherent 

knowledge she has about it. All humans are participating in the social construction of reality, 

where the knowledge and beliefs of people form a part of the institutional fabric of society 

through the process of creating concepts and mental representations by social interaction 

(Berger and Luckmann 1966). Not only is the researcher embedded with tacit knowledge 

about social and cultural codes and norms, but her own values and opinions have direct 

influence over what kind of research she does, what kind of data she collects and what she 

discovers.  

Some people may claim that the difference between quantitative and qualitative research is 

that the first is objective while the other is subjective. This can be contested. While it may be 

that quantitative research involves mathematical analytical methods that is less affected by the 

researcher, the researcher is still subjecting their own values and opinions on the research 

through the questions they choose to ask and through how they choose to interpret the data. 

Also, the information given in most quantitative surveys is highly subjective. What separates 

the two research traditions is thus not a difference between subjective and objective 

knowledge, but between levels of knowledge. While quantitative research aims to uncover 

patterns that describe social trends by retrieving data from a large number of people, 

qualitative research tries to understand social phenomena by obtaining in-depth and 

unquantifiable knowledge from a smaller number of people (Tjora 2010). Qualitative research 

is not about quantifying social variables, but rather about understanding processes and 

exploring underlying motivations, reasons and opinions that contribute in forming observed 

social phenomena.  

3 
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In qualitative research, reliability is a matter of transparency. The researcher's position and 

interest in the research can be an asset rather than "noise", but this warrants reflexivity on the 

researcher's part, and a thorough account of why she has made the choices she has. When the 

researcher provides a high degree of traceability, the reader can make up his own mind about 

the credibility and the quality of the research. 

My interest in the chosen topic of study stems from my engagement in matters related to 

global food security and environment. It is my opinion that solving the dual challenge of 

feeding the global population and preventing fatal environmental changes is the most 

important task the world faces today. It is vital to gain more knowledge about different ways 

of achieving this difficult task, and I believe the global food production systems can and must 

change dramatically in order to produce enough food in an environmentally sustainable way. 

My starting point for this study has been the assumption that CA may be one of the 

agricultural methods that can form a part of this new, sustainable food system, but that we 

need to know more about its benefits and barriers, specifically for the farmers that is to adopt 

it. My impression has been that, to a certain extent, there are high barriers of adoption for the 

group of farmers that in theory would have most to gain from adopting CA (poor smallholders 

who live in food insecurity). Since it is fundamental for CA to be useful for the farmers in 

order for them to adopt it, my intention has been to discover what they perceive as the barriers 

and benefits with CA, and how they deem the likelihood of long term adoption. The aim 

would be to discover in what ways, if any, that the barriers could be minimised and the 

likelihood of adoption maximised (pending on, of course, that CA actually proves to benefit 

the farmers in useful ways). 

Because of my wish to gain in-depth knowledge and to get an understanding of the farmers' 

opinions as well as the processes that has formed them, I decided on using a qualitative 

approach. I wanted to get an insight into the complexity of factors that the farmers have to 

take into account when considering adoption. My method of choice became a case study, 

using semi-structured interviews.  

 

3.1 Ontology and epistemology 
Methodology is a term used to describe methods and procedures of research, as well as how 

the researcher employs these methods to produce empiricism that is combined with, or 

informed by, theory. In a wider sense, the term entails broader reflections that make up the 
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foundation of the research itself, involving questions such as "what exists?" and "how can we 

learn about the things that exist?". In other words, it entails the overall principles of reasoning, 

or what we call ontology and epistemology (Cloke 2004). 

Ontology is connected to the researcher's world view and what kind of rules and concepts she 

believes governs the conception, maintaining and changing of social phenomena. 

Epistemology has to do with what kind of methods the researcher must use and what kind of 

questions she must ask to get meaningful answers that resonates with her understanding of the 

world. Most methodological discussions are, explicitly or implicitly, informed by 

philosophical traditions, and most analytical methods and practises are second to questions of 

ontological paradigms (Guba and Lincoln 2004). As these traditions or paradigms are inherent 

in research, it is important for researchers to be aware of them and their ontological 

fundament.  

 

Actor vs. structure 

In trying to understand how social phenomena occur, a long-standing question that has 

influenced the development of several traditions of social theories, is whether actors or 

structures have causal primacy. Methodological collectivists seek to understand social 

phenomena through ascribing social structures the power to control or steer people's actions. 

Methodological individuals, on the other hand, claim that the individual is a free subject, and 

that social phenomena are a product of self-governing actors (Aakvaag 2008). What 

standpoint a researcher has in this matter, determines what kind of questions she choose to ask 

and how she interprets her data. In the present study, for example, it would be of great 

importance for the analytical results whether I chose to view CA adoption as a product of 

structural effects, or solely a result of individual choices made by farmers detached from a 

structural context.  

Related to this ontological debate is the epistemological question of how methods can be used 

to obtain necessary knowledge. According to Johnston (1978), qualitative methods can be 

used to study one of two phenomena: either social structures, or individual experiences. In my 

opinion, research is not necessarily that polarised, but can just as well linger somewhere in-

between. In this study, I wanted to learn about the farmers' experiences and unique reflections 

about their own situation, while at the same time trying to get a grasp of the structural context 

in which they find themselves. It is not only a matter of producing descriptive knowledge that 
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mirrors the farmers' own reflections, but also about putting these reflections into a larger 

picture (the structure), where one acknowledges that the context affects the farmers' space for 

actions. In other words, it is about navigating between methodological collectivism and 

individualism, where the two are not mutually exclusive, but rather dependent and 

constitutive of each other. This manoeuvring applies to my ontological standpoint as well as 

my analytical methods.  

 

In terms of theoretical perspectives, I favour the structuration theory as presented by Giddens 

(Aakvaag 2008). This theory recognises the duality of social phenomena, in which neither the 

human agent nor society has primacy. Structure is regarded as both a medium and outcome of 

social practises and processes. In this way, structuration theory builds bridges between agency 

and structure in an integrated framework, instead of viewing them as oppositional (Dyck and 

Kearns 2006). While I do not explicitly draw on Giddens' concepts, my research is motivated 

by how the tension between structure and agency is important in the construction and 

explanation of social processes and phenomena.  

 

 

The relationship between theory and data 

When describing the relationship between theory and empirical data in terms of connecting 

and generating ideas, it is common to make a distinction between the deductive and the 

inductive analytical approach as different ways of doing logical reasoning. Deduction 

involves starting off with a theoretical assumption, and then explaining a single case on the 

basis of this. Induction, on the other hand, is an empirically founded approach where one 

starts with the data and ends up with the formation of a theory or general assumptions (Tjora 

2010). Once again, I favour an option in-between, namely an abductive approach. The method 

is a combination between induction and deduction, but it also adds something new. Abduction 

starts from facts, but does not turn away theoretical knowledge. The empirical analysis may 

be combined with, or preceded by, studies of existing research, but the established literature is 

not automatically applied to new cases. Rather, it is used as inspiration to uncover new 

patterns and explanations. The research process is a dialectic exercise where the researcher 

alternates between theory and data. The ongoing process of analysing data informs and 

develops the understanding of theory (Arbnor and Bjerke 2009). It is my opinion that this is a 

more practical approach than the one-dimensional deductive or inductive reasoning methods. 

It is also closer to the actual research process.  
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In the current study, I started my work by doing a cursory literature review to get some sense 

of the field and get inspiration to plan my field work and questions. I did not, however, do any 

in-depth examination of previous research until my field work was complete and the analysis 

was in process. The CA adoption model (which in this study serves the purpose of my 

theoretical basis) was only made after I had obtained some understanding of the most 

important conceptual categories within my data, and of how this could correlate with, or be 

compared with, already established knowledge. This helped me decide on which factors to 

focus, and which that were not as relevant in this specific context. After developing my 

analytical framework, I then progressed with completing my analysis in light of my 

framework, and ended up by seeing how my data corresponded with the factors of the model. 

This kind of dialecticism between theory and data facilitates a flexible research process where 

theory both informs and is influenced by findings in the data. 

 

3.2. Case studies and choice of case 
O'Leary defines a case as "a bounded system, or particular instance or entity that can be 

defined by identifiable boundaries" (2010: 174). By doing case studies, the researcher is able 

to perform an in-depth study of the social phenomenon of which the case represents, in one 

place, region or country. According to Castree (2005), what makes the case interesting, is that 

the phenomenon in question can be found in other places. Thus, the case may be unique, but 

not singular. Through the case study, the researcher wants to investigate specific observable 

facts, systems or processes, as well as to uncover contextual conditions that might be relevant 

to understand the phenomenon in question. Even though the phenomenon can be found in 

other places, the study of context can say something about the particularities of the given case, 

and how its specific articulation is altered and influenced by its localisation (Castree 2005). 

Even though there are methodological difficulties with generalising from a single case, 

analytical relevance is still important, as any form of research starts with a claim for 

generalization. Even in a case study, we assume that our statements and conclusions are 

relevant beyond the immediate case (Flick 2007). The case is supposed to express features 

that are characteristic for the social phenomenon under study, so that it can contribute to the 

body of knowledge on the field. This means that the case or certain elements of it, should be 

transferrable or relevant for other situations by the means of analytic generalisation. However, 

the level of generalization one claims can vary. For instance, I do not believe the findings of 

this study can be applicable for all smallholders in all parts of the world. I do nevertheless 
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believe that there are certain findings or lessons that can be learned that may be relevant in 

other situations, and that the research therefore can gain some credibility and worth (O'Leary 

2010). 

When deciding on a case, it is important that it has characteristics that are valuable in terms of 

the topic of study. Since sub-Saharan Africa is a region where CA adoption has been slow, it 

was natural to choose a country in the region. Furthermore, I wanted to study a case where 

CA was still quite new and regarded as an innovation among the farmers. This made me able 

to better identify the barriers and benefits related to conversion, because the farmers where 

literally in the midst of converting and had everything in immediate memory. Regarding the 

choice of country, I decided on Ethiopia primarily because it scores high on population 

growth and food insecurity, while at the same time facing grave challenges in terms of soil 

erosion. While being a country that one should think would have great benefits from 

promoting and implementing CA on a large scale, I thought it remarkable that it was actually 

one of the countries where CA adoption has proven to be least successful in the past. In 

addition to this, I had some knowledge about the country and could also benefit from my 

existing network through my connections to the Development Fund, which I had gained by 

volunteering in their Norwegian youth organization Spire. The specific project was chosen 

because of its unique properties: it was one of few CA projects, it was relatively novel, it had 

poor smallholders as its target group, it was localised in a region with serious problems with 

soil erosion, and it was a project I could easily get access to.  

Before coming to Gimbi, I had had several discussions with the Development Fund's office 

manager in Ethiopa, both in the months leading up to the field work, and directly after 

arriving Ethiopia. These discussions were important for deciding on the case project, and for 

obtaining the necessary background information about Gimbi and the pilot. The office was 

also helpful in arranging practical matters for my stay in Ethiopia, such as recommending 

hotels to stay on, obtaining an Ethiopian SIM card and providing me with a driver that could 

transport me the long way from Addis to Gimbi. 

To ensure the credibility of the study, it is important to acknowledge biases in sampling and 

analysis that may have influenced the findings (Noble and Smith 2015). My involvement in 

organizational work related to agriculture, environment and food security is probably a reason 

for why I chose to conduct this study in the first place. This may have been beneficial for the 

study because my existing knowledge about the topics in question can have helped me in 
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knowing which questions to ask and in understanding the answers. There is, however, also a 

risk of my engagement causing confirmation bias during the interpretation, so that I may have 

interpreted the findings in a way that would confirm my already established assumptions. In 

order to prevent this, I 1) deliberately tried to clear my mind of "established truths" and tried 

to take a naive position during the interview in order to not affect the informants with my 

assumptions (Tjora 2010), 2) recorded all the interviews in their entirety and transcribed them 

exactly as they were, and 3) let the informants' own words come to the surface by using their 

quotes continuously in the analysis. 

 

3.3. The field work 
The field work was conducted in the district of Gimbi, as well as in Addis Abeba, from the 

middle of September to the middle of October 2015. A total of 18 interviews were conducted. 

Twelve of these were semi-structured interviews with individual farmers, and one was a focus 

group interview with four farmers. I also did an interview with two officials working at the 

local agriculture office in Gimbi, an interview with an official working at the Norwegian 

embassy in Addis Ababa, two interviews with researchers working at CIMMYT, and an 

interview with the Norwegian manager of the Development Fund's office in Ethiopia. The 

purpose of these interviews was to gain more background knowledge about the project and its 

different structural contexts. During and after the field work, I transcribed the interviews 

directly onto my computer in English. I did this as quickly as possible, while I still had the 

interviews fresh in my memory. In the few cases where the audio recordings were unclear and 

it was difficult to hear certain words, I could usually remember the situation and 

approximately what had been said. In the subsequent analytical process, I used the data 

program NVivo to organise and categorise the data. My interviews were coded to identify 

important findings and commonalities. These codes were then gathered in categories that 

constitute the most important topics covered by the informants. 

All through the stay in Ethiopia, I kept a field work journal where I wrote down impressions, 

notes and questions that I would revisit later. Although the journal was not a part of my data, 

the notes helped me in figuring out how to revise my interview guide along the way, because I 

would write down comments about the interviews. The journa also helped me to remember 

central aspects of the field work that were relevant for this chapter.  
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Gatekeeper 

As Bloor and Wood (2006) note, most social researchers initially approach their research 

setting via a gatekeeper who controls access to the setting. Gatekeepers are individuals that 

provide access to the group, either by introducing them to the researcher or by formally 

granting access. They are key people who may be official or unofficial leaders or organisers, 

and who may be in a position to grant permission themselves or persuade others to do so 

(O'Reilly 2009).  

In my case, my most important gatekeeper was the Development Fund's project coordinator in 

field. He was not a gatekeeper in the sense that I needed his approval in order to gain access 

to the informants, but rather that he helped with arranging the practicalities of contacting 

informants and setting up meeting schedules. He was a valuable asset since he had direct 

contact with the farmers and in-depth knowledge about the project. He escorted me to the 

different kebeles where the interviews took place, and also put me in contact with the woman 

who ended up working as my translator. Due to his position, it is logical to assume that he 

was a man of some importance to the farmers. It is conceivable that this uneven power 

relation could have an effect on the farmers' willingness to speak with me in that they felt 

compelled or obliged to agree to a meeting. I do not know how the possible feeling of 

obligation to speak with me may have been experienced by the informants. However, I did not 

get any impression that they felt obligated when I met them, and I also made certain to stress 

that the interview was completely voluntary. In any case, I was totally dependent on my 

gatekeeper in order to get a hold of the informants, find out how to physically reach them, and 

to introduce me and my study to them in the first place. 

 

Selection of informants and interview structure 

Upon arriving Gimbi, I received a form with an overview of all the project participants and 

some basic characteristics on both individual and household levels. The informants were 

selected with the purpose of providing wide representativity on a set of different variables, the 

most important being gender, age, educational level and relationship status. This was not done 

with any purpose of achieving representativity for a wider population, but to give me a wider 

breadth of perspectives and insights that different people in different life situations can 
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provide. I chose a few informants from each of the five kebeles (villages), with the highest 

number of informants from the kebeles with most participants. I also interviewed both "lead 

farmers" and "follow farmers", the last of which constituted most of the participants in the 

project. The lead farmers served the function of being contact persons for their kebele, acting 

as examples for other farmers, providing advice and taking some extra responsibility for 

overseeing the implementation of the project.  

All of the interviews were semi-structured. I chose this method of interview in order to get the 

necessary flexibility and make the conversation as natural as possible. Semi-structured 

interviews are characterised by a small number of prepared questions and further improvised 

follow-up questions in response to the informant's replies. Thus, it is an excellent interview 

mode for probing, and by that, uncovering new insights. I had prepared an interview guide in 

advance and made sure to get through all the different questions during the interviews, 

although the order of the questions could change depending on what topics the informants 

would mention first. I wanted to let the informants be able to associate relatively freely, and 

have the possibility of steering the interview onto new topics as they chose. By doing this, I 

could also get a sense of what topics they were most interested in and what they thought was 

most important.  

The interview guide was updated a couple of times during the weeks of which I conducted the 

interviews. This was to include new aspects and interesting nuances than came to the surface 

during the initial interviews, and that I had not thought of before. I kept doing the interviews 

until I felt like I had achieved a saturation point of new information. Some questions were 

also removed because it became evident that they elicited little response from the farmers. 

Most of the interviews were between 30-40 minutes, but some lasted for over an hour, and a 

couple were as short as 20 minutes. The shortest interviews were with informants that did not 

elaborate on their answers, and where I felt like there was little more to be gained from 

pressing the conversation further. 

 

Confidentiality and informed consent 

All interviews were audio recorded and transcribed afterwards. All informants agreed to the 

recording, and were informed that their anonymity would be ensured. Although the 

informants got a lot of information about the research, its intent and their rights as interview 
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subjects, I chose in advance to do the informed consent orally only, without the use of a 

written and signed contract. This was mainly due to the fact that I was unsure of whether or 

not all the informants could read and write. It would seem ethically dubious to have my 

informants sign a contract of which they couldn't fully comprehend the contents, and it might 

also uncomfortably accentuate any power or status difference that might be between 

themselves as African smallholder farmers and me as a white, well-educated and comparably 

well-off western woman. I wanted the informants to think of me as somebody genuinely 

interested in learning about their everyday lives, instead of an outsider coming only to retrieve 

information from them and leave again. Also, having them sign a legal document might cause 

more confusion than a sense of security. Therefore, I rather chose to take my time to explain 

orally the different aspects of the research and the informants' rights, in line with normal 

ethical guidelines for qualitative research. The informants were explained that the interview 

was voluntary, that the audio recording was voluntary, that they could choose not to answer 

anything they did not want to, and that they could stop the interview at any time. No-one 

chose to do any of this, and everybody answered all my questions until the interviews were 

completed.  

 

 

The interview situation 

Interviews are a very common form of data gathering in qualitative research, so much so that 

Patton claims "its popularity may be its undoing as an inquiry method" (2002: 340). He 

emphasises that interviewing, although seemingly straightforward, can be done both well and 

poorly. As a researcher, it is important to be well prepared, remain critical to yourself and be 

rigorous throughout the process. 

It is important to establish good rapport and relation with the interview subject, in order for 

them to show you the trust necessary to provide you with quality information. The interview 

setting is an important ingredient in creating a "safe space" and make the informant feel 

comfortable. It should be a non-distracting zone free from interruptions, noise and other 

people, where the informant can feel relaxed (Wengraf 2001). All of the interviews with the 

farmers were done in their own kebeles, usually inside or in immediate vicinity to their house. 

My priority was to make them feel at home and on "their own turf".  
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An interview situation can often be ambiguous. In my case, I wanted the conversation to be 

informal and relatively free. I tried to avoid to formulate questions in a leading way, and also 

tried to have a relatively "naive" mindset that allowed me to ask basic questions that I might 

otherwise assume I knew the answer to (Tjora 2010). I asked them to describe situations from 

their own perspective and to sometimes use narrative storytelling to explain their everyday 

life. Often, informants would continue to answer a certain question if I just waited a little 

while and did not interrupt them.  

Despite efforts to make the interview setting feel natural, it is probably impossible to avoid 

some ambiguity. When showing up at somebody's home with the clear intention of 

interviewing them, starting the session with a quite formal (although necessary) disclosure of 

confidentiality and the aim of the research, as well as procuring the informant's informed 

consent, it is natural that this affects the situation. Some of this ambiguity can be solved by 

the help of the interview structure (Tjora 2010). To get the informant "warmed-up", I started 

the interview with some basic and concrete questions, such as how many people were in the 

household and what they produced on the farm. After this, the discussion usually flowed 

effortlessly. 

Sometimes, interviews could be intruded by curious family members or neighbours. This was 

rarely a problem, since they immediately withdrew after I asked them politely to let us talk 

undisturbed. Often, the household's small children were curious and wanted to listen in (or 

perhaps just wanted to observe the strange, white woman that had come to visit). In these 

cases, I considered the informant's reaction and did not stress it any further if it was clear that 

the informant did not seem to be affected by their presence.  

 

The interpreter 

In terms of validity and transparency, it is important to give a thorough account of what kind 

of conditions that have affected the research, and of my reflections during the process. The 

topic of my interpreter is perhaps the most important single factor that may have impacted my 

data and the data quality.  

By the help of the field project coordinator, I got upon arriving Gimbi in contact with a local 

woman who agreed to work as my interpreter. We settled on a labour contract that included 
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the expected working hours and payment. I had previously investigated statistics on national 

average salaries in different occupations to make sure that it would be generous. 

The interpreter was the only person I met in the town with basic English knowledge, but it 

was no more than moderate. Having a normal conversation could often be challenging due to 

misunderstandings of certain words and terms, and during interviews it was not uncommon 

that I had to use considerable time repeating or explaining my questions several times. It is of 

course difficult to assess in what way this might have influenced the data material, as one can 

never be totally sure that the complete meaning of the questions are conveyed and understood. 

This is one of the biggest challenges when doing field work in a language you do not know, 

and therefore is dependent on having an intermediate. In terms of data quality, it is very 

probable that my data would be better if I could speak the local language. However, trade-offs 

such as these are both common and necessary when you as a researcher want to do research in 

foreign countries but do not have the time or capacity to learn the language yourself.  

Although it is difficult to know whether single words are being translated exactly accurate or 

not, something that is often easier to notice is whether the translator is participating in the 

discussion herself rather than just conveying questions and statements. I sometimes noticed 

that conversations were taking place between the translator and the informant without me 

having a clue about what was being said. The translator would sometimes see that the 

informant did not understand the question, and so she started explaining the question herself 

instead of letting me know what the misunderstanding was. This is a situation where you as a 

researcher lose control over the data, and it can be an extremely frustrating situation to find 

oneself in. When it happened, I reminded her that her job was only to translate, and that it was 

important for me to know exactly what the informant was saying. I found it important to 

explain that if the informants found certain questions or terms difficult to understand, that in 

itself could be a valuable finding that could be important for the research. However, I had to 

correct her and repeat the message several times, something that may have further impacted 

my data negatively. It may have been that the interpreter was inexperienced with qualitative 

research, or maybe it was just me she was inexperienced with. A good researcher-interpreter 

relationship takes time to build up, and time was a restraining factor in this field work. I did 

however try to improve the cooperation and reduce any ambiguity from my part by having a 

little evaluation together with her after each interview, where we discussed the interview and 

areas of improvement.  
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In terms of research validity, I think these abovementioned difficulties may have been the 

biggest challenge for my data quality. It may have been that the informants' replies were 

colored by the translator's own words and understandings, or that answers have merely been 

paraphrased by the translator rather than being related word for word. While this certainly is 

unwanted for any researcher, I still argue that the value of the data has not been too much 

compromised. The transcriptions may not be suitable for discourse analysis or in-depth 

language analysis, but I still maintain that the overall meaning and content has been conveyed 

in a satisfactory manner. This is because in the cases where I was not sure I got the answers 

right, I asked again to make sure I understood what the informants tried to say, and in cases 

where the translator used words that might have had several meanings, I made sure I got the 

right meaning. Because of this carefulness, I have chosen to include direct quotes from the 

farmers in the analysis. It is important for me to relay the farmers' own words and not only my 

own interpretations. Therefore, I have included some of the statements that have been most 

meaningful and have shown good clarity.  

Even though the translation situation was less than ideal, I still chose to go through with the 

interviews and finish my field work. I regarded the possibility of getting a better translator at 

short notice slim to none, since work had been done before my arrival to find the most skilled 

English speaker in the area. I also had very little time to conduct all the interviews, and would 

not have been able to put it off for more than a couple of days, much less a week, to find a 

replacement. And even though the arrangement was far from perfect, I did not find the 

problems to be so big that I might seriously consider to cancel the entire field work. Still, this 

illustrates how conditions in field may affect a study in ways that is both unpredictable and 

difficult to avoid. 

Some additional reasons for my motivation for continuing the cooperation with the translator 

were both that she was the only person in field that I could actually communicate with and get 

information about the surroundings from, and that she was the one who provided me with 

food during the stay. In terms of my study this may seem unimportant, but in terms the 

possibilities to actually carry out my research, this was invaluable. I could not have seen the 

field work in Gimbi through without having food for three weeks, and food was hard to come 

by without access to cooking facilities. Therefore, we prepared all lunches and dinners 

together in the translator's cottage. The problem of getting food was not something I had 

thought about before travelling to Gimbi, and it shows how basic needs can be related to the 

research work. Although the researcher first and foremost is there to carry out her job, she is 
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also a normal human being who has to eat, drink, wash, socialise and rest. When these needs 

aren't fulfilled, it can have a negative effect on the research quality and overall result. 

 

 

3.4 Remaining ethical considerations 

Because social research is by, for and about people, there is always a potential for harming 

others (Esterberg 2002). When conducting research, the researcher therefore has to ask herself 

if she has done all that she can to ensure ethical considerations. Central questions to answer, 

are: have I treated my informants well? And will they (or any others) benefit from the 

research? 

Ethics are especially important when conducting controversial research. My topic of study, 

however, cannot be said to be very controversial. Agriculture and agricultural methods are not 

topics that have an intimate or contentious character, and I would not be putting my 

informants in danger by interviewing them. This is confirmed by the fact that the list of 

participants in the project has not been a secret (CIMMYT 2016), although I have anonymised 

my informants in this thesis. I have also followed ethical expectations about confidentiality 

and informed consent. A question I could ask myself, though, is what kind of expectations my 

presence might elicit among the farmers. Many farmers noticed that I came from the same 

country that had financed the project, and they also knew that the Development Fund was a 

Norwegian organization. I could have been running the risk of having the farmers expect me 

to provide additional funding, or somehow contribute to the continuation of the project. I was, 

however, making sure to underline the fact that the research was primarily for the benefit of 

my own learning experience, and that there was no guarantee that the findings would have 

any practical consequences. I thereby conclude that both my choice of research topic and the 

research process have been ethically justifiable. As for the benefit of the research, it is not 

likely that this study will have a direct positive effect for my informants. Nevertheless, I do 

hope that it might be useful in the planning of other CA projects.  

 

3.5 Summary 
The purpose of this chapter has been to provide an insight into the entire research process of 

the study, so that the reader may make an assessment of the transparency and credibility of the 
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data and the findings. The researcher's ontological and epistemological starting points are 

important in order to understand how the researcher recognises social phenomena and 

processes. This also provides insight into the analytical process and the researcher's 

interpretation of the data, since different conclusions can be drawn depending on what kind of 

questions are asked. In addition, a research process will always be affected by things that are 

out of the researcher's control. It is important to disclose these matters and discuss their 

possible effects in order to increase the trustworthiness of the research and give the reader a 

basis for assessment. The data gathering have been impacted by several challenges that in all 

likelihood have impacted my data. In addition to restrictions of time and resources, the most 

important challenge has inarguably been the language barrier. By using an interpreter, one 

runs an obvious risk of losing important words and meanings in translation that would not be 

lost if one could communicate with the informants directly and on their own language. This is, 

however, a risk one always has to face when doing research in foreign countries. I tried to 

minimise the risk by repeating questions and confirming the informants' answers to make sure 

I got their meaning correctly. I also took the time to get explanations if I was unsure about 

specific words, or if I sensed that the informants were unsure. Although the situation with the 

translator was not ideal, I did my best to perform the interviews rigorously, and I tried to be 

open-minded and curious about the farmers' situations and viewpoints. This made them talk 

relatively effortlessly, and they offered their opinions freely. Also, all the informants I asked 

agreed to speak with me, which means that I did not have to find any replacements or running 

the risk of ending up with too few informants. That many of the informants answered the 

questions similarly, assured me that I had found the most important information, while I at the 

same time investigated new topics that were surfacing. Because of all of this, I argue that my 

data are credible and useful, despite some unavoidable challenges during the collection. 

The judgement of quality is a subjective exercise on the reader's part, implying that the 

researcher carry no more authority than the consumers of the research. This means that where 

the researcher is accountable for doing what she can to ensure transparency, consistency, 

relevance and credibility, the responsibility for appraising the quality of the research lies with 

the reader (Rolfe 2006). With this chapter I have wanted to provide the reader with the 

necessary information to be able to do that. I hope this can contribute to the study's 

transferability, so that it may show relevance for other studies and add to existing literature on 

the field. 
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. The case and its context 

 

4.1 Ethiopia  
In terms of climate-smart agriculture and food security, Ethiopia is an interesting country for 

several reasons. The country has Africa's second largest population, estimated to be 99 

million in 2015 (World Population Review 2016). The annual population growth is declining, 

but is still one of the fastest growing countries in the world with a 2.6% growth rate according 

to the Ethiopian Central Statistical Authority (2008), a 3% growth rate according to World 

Population Review (2016). Following from this, Ethiopia will contribute significantly to 

Africa's population growth, and will likely hit well above 200 million in the next 30 years. 

Although the country has experienced significant economic growth the last years with an 

annual GDP growth rate of impressive 10% (FAO et al. 2015), it is still a heavily agriculture-

dependent economy with about 80% of the workforce being involved in food production and 

agriculture constituting roughly 44% of GDP (FAPDA 2014).  

 

Food insecurity 

Considerable progress has been done on reducing food insecurity in Ethiopia the later years. 

The Ethiopian government has increased its focus on  long term agricultural development, and 

implemented, for instance, a widespread social protection programme (the Productive Safety 

Net Programme or PSNP) in 2005. A positive effect of these efforts is that the country 

recently reached the Millennium Development Goal 1c on halving the proportion who suffers 

from hunger. Unfortunately, about 32% of the population are still undernourished, and 

chronic malnutrition and periodic localized severe food insecurity continue to affect tens of 

millions (FAO et al. 2015). Serious production shortfalls related to droughts can in bad years 

significantly reduce food production and consumption of millions of households. Even in 

normal years, the level of food insecurity is high, with 35% of children under five being 

underweight and 11% of children dying before the age of five (Chamberlin and Schmidt 

2012). 

4 
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Environment and climate 

During the last decades, Ethiopia’s climate has become increasingly variable. For instance, 

the World Bank reported that catastrophic hydrological events such as droughts and floods 

have reduced Ethiopia’s economic growth by more than a third (2006). Climate change is 

expected to further affect agricultural productivity (Di Falco et al. 2011). Higher average 

temperatures, changing rainfall patterns and persistent droughts are already affecting Ethiopia. 

What previously used to be ten-years' droughts has now started to recur with intervals of just a 

couple of years. This exacerbates food insecurity and the need for international food aid 

(Miles 2014). Changes in temperature, in disease and parasite pressure, and in the quantity 

and quality of pastures will have direct and indirect impacts on livestock production and the 

pastoralist communities that depend on them. Precipitation changes will threat rainfed 

agriculture with greater soil erosion and crop damage from intense rainfall (Negra 2014). 

Rainfall in Ethiopia varies highly throughout the country, with the wettest areas in the west 

and the driest areas in the east. Efficient water management throughout the year is, however, a 

big challenge almost everywhere in the country. As in many other developing countries, 

almost all the agriculture in Ethiopia is rainfed. Water is a scarce resource during parts of the 

year. Addressing  long term climate change, with techniques for improving water 

management, resource efficiency and climate robust agricultural practises is thus required to 

reduce the impacts on livelihoods and to bolster the major economic sector that agriculture is.  

Progressing soil erosion causes further difficulties for food production. Ethiopia is known for 

its historic agriculture, but also for widespread and on-going land degradation. An estimate 

based on remote sensing tools indicated that about 26% of the land area in Ethiopia has been 

degrading over the years 1981-2003, and soil erosion is estimated to reduce food production 

by at least 2% annually (Ketema and Bauer 2011). The older agricultural areas of the 

northeast have long been particularly affected, but the highest soil erosion rates are currently 

being observed in the western parts of the highlands (Stewart and Thiebault 2015). These 

parts, which include the location where this study took place, have some of the most degraded 

lands in the world.  

The problem of soil erosion has several causes. Arguably most important, large scale 

deforestation has had a great negative impact on the erosion in several parts of the country. 

Due to population increase, agricultural land has expanded during the last decades. While it 
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was previously normal to grow food in the valleys and have forest on the hills and slopes, 

arable land has now expanded up the hills at the expense of the trees. The important 

ecoservices provided by the trees, like storing rainwater in the ground and protecting the soil 

from wind and water, has therefore, in many cases, been lost. In the highlands, these 

problems are reducing the sustainability of agricultural production. Many farmers have 

experienced that, after a few years' increase in production after taking new slopy land into 

production, the productivity has decreased, in many cases to less than what it was before.  

Another reason for deteriorating soil is tilling. Traditionally, repeated ploughing has been 

used to loosen the soil and control weeds, and soil tillage has been associated with increased 

soil fertility. It has, however, recently been recognised that this process leads to a reduction of 

soil organic matter in the long term, and that most soils therefore degrade under prolonged 

intensive agriculture. It is not uncommon that farmers in Ethiopia till the land from three to 

six times during a season. This is especially common when growing teff. Tilling causes a 

structural degradation of the soils that results in the formation of crusts and compaction, 

exposing the biological matter to wind and weather and ultimately leading to soil erosion and 

reduced agricultural productivity. This also causes carbon emissions from the soil, letting the 

carbon that has been fixating in the soil over time being released into the atmosphere. 

Combating soil erosion is therefore central both in order for rural populations to meet their 

basic needs, and to fight climate change. Due to population increase and limited amount of 

land, this needs to be done by sustainably increasing the production though efficiency rather 

than through land expansion.  

The government of Ethiopia has given top priority to the agricultural sector and taken a 

number of steps to increase productivity. Integrated watershed and land management is 

conducted through various projects and programmes, which include the Sustainable Land 

Management Programme (SLM) and a number of other governmental initiatives. There are a 

several different institutions, committees and task forces put in place to coordinate and follow 

up on the work that is being done. Programmes and projects are placed both under the 

Ministry of Agriculture, the Ministry of Environment and Forests, and under the Agricultural 

Transformation Agency, a directorate that reports directly to the prime minister. The SLM 

Programme is run by its own steering committee with representatives from different 

ministries. In the second phase of the SLM programme (SLMP2), practical techniques have 

been included such as mulching, intercropping, no-till, crop rotation, cover cropping, 
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integrated crop/livestock management, agroforestry, improved grazing and improved water 

management. The use of practices to develop drought-resistant food crops is also an element 

(FAO 2016). In addition to the governmental initiatives, there are also numerous NGOs 

working with different forms of CSA projects, both CA and other methods.  

In terms of input, the Ethiopian government has made it a priority to promote synthetic 

fertilizer to farmers in order to bolster the national productivity (Spielman et al. 2010). The 

most widely used fertilizers in Ethiopia are urea and DAP. DAP, or di-ammonium phosphate, 

contains phosphorus and nitrogen, and is the world's most widely used phosphorus fertilizer. 

Urea, or carbamide, is a white organic compound that has the highest nitrogen level of all 

solid nitrogenous fertilizers. Due to its high concentration and risk of causing germination 

damage to the seed, urea is commonly not applied on the fields until after the sowing and 

germination is done, when the plants are well into growing. In terms of inputs, the rise in 

prices, especially for fertilizer, is a well-known problem in Ethiopia. Studies have actually 

found fertilizer prices in Ethiopia to be two to three times higher than prices on the world 

market (Gregory and Bumb 2006). The reason for this can partly be attributed to devaluation 

of Ethiopian currency (Endale 2011), but also the organisation of the supply and distribution 

system: In 2008, the Ethiopian government decided to coordinate all fertilizer import through 

one quasi-governmental company, consequently monopolizing fertilizer trade at each stage of 

the supply chain. Agbahey et al. (2015) have found that fertilizer prices could have been 

reduced by reducing stocks and storage costs, since the national storage stocks have increased 

unnecessarily. There are also indications that the government has not succeeded in 

establishing a sufficiently efficient distribution system (Spielman et al. 2010).  

As mentioned in chapter 2, although synthetic fertilizers may show considerable improvement 

in yields, it does little to build up the fertility and the level of organic matter in the soil in 

itself. Hence, an agricultural strategy that involves using synthetic fertilizer only, without 

having methods for actually improving soil quality, will just intensify the problem of erosion 

that farmers in Ethiopia are already experiencing. Integrated nutrient management in is 

necessary in order to build both ecologically sound and economically viable farming systems, 

and there is an obvious need to upscale initiatives in Ethiopia that aim to build knowledge and 

skills in good practises for natural fertilizer (Admas et al. 2015). 
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4.2. Experiences with CA in Ethiopia 

As previously mentioned, the experience with CA in Ethiopia is limited. However, some 

projects have been implemented, and the following section draws heavily on a meta-study by 

FAO on CSA and CA practises (2016), which provides some of the most comprehensive and 

updated information on the subject.  

In Ethiopia, soil conservation practices such as reduced tillage, have throughout history 

variably been undertaken by farmers in different places as a traditional method. However, the 

active promotion of CA technology is quite new and started in 1998 by something called the 

Sasakawa Global 2000 initiative. During the initial period of CA from 1999 to 2003, trials 

indicated that CA plots on maize, teff and sorghum had higher yields compared to 

conventional tillage. They also indicated lower production costs.  

Despite CA having been introduced in Ethiopia over 16 years ago, adoption of the practice 

remains low and has not progressed as fast is it could have. Since its introduction, CA has 

been promoted mainly by NGOs and the private sector with support from agricultural offices 

at all levels. The Ethiopian government has put in place policies, strategies and manuals that 

are designed to support CA practises and other forms of sustainable agriculture methods 

aiming at restoring ecosystems and managing natural resources. The Agricultural 

Transformation Agency’s target for 2014 was to have 50,000 farmers practising CA, and as a 

result of the promotional work that has been done, CA has been adopted by a number of 

smallholder farmers in many parts of the country. It has been indicated that adoption has been 

most successful in the areas where CA have been adequately demonstrated, for example in 

some parts of Oromia, Amhara and Tigray. However, in general, adoption rates in Ethiopia 

are not well enough documented.  

In terms of adopting different CA components, Wondwossen et al.'s research (2008) from two 

districts in Ethiopia found that those farmers who had adopted all three components of CA 

had higher yields than non-adopters, and that yields increased by the number of components 

adopted. Similarly, adoption of the three components substantially increased labour 

productivity (yield per unit of labour), implying that most labour is saved from full adoption 

of all the CA components.  

The promotion and adoption of CA technology in Ethiopia is constrained by various factors. 

FAO's study (2016) found that the guidelines from the authorities are not on a sufficiently 
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detailed level, and manuals and action plans and are not sufficiently mainstreamed into 

existing programmes and projects. In addition, there are challenges of weak integration into 

existing extension services, prevalence of open grazing, shortage of livestock feed, and lack 

of knowledge on appropriate cropping systems, crop rotations and intercropping 

combinations.  

In many areas of Ethiopia, lack of land is also a big problem. Land is traditionally split up into 

smaller entities among the siblings upon inheritance, which lead to a decline in farm size. 

Josephson et al.'s research on Ethiopia (2014) points to a connection between higher 

population density and smaller farm sizes. In addition, they point to a resulting increase in the 

use of fertilizer per hectare. However, increased input use is not corresponding with increase 

in yields, by that resulting in income decline on the farm level. This suggests the existence of 

a "Cochrane's treadmill", where farmers are in ever need to find new ways of compensating 

for lower income and productivity (Cochrane 1958). 

Moreover, even though it has been found that crop yields from CA fields increase, application 

of reduced or no tillage and maintaining permanent soil cover was by GIZ found to be uneasy 

for farmers (2015) because of two reasons. The first challenge was weed infestation. Farmers 

used to plough their fields numerous times to get rid of weeds, thus depending less on 

herbicides. When they stopped tilling, more weeds would grow, and to cope with the change, 

farmers had to face the problem of both accessing and affording herbicides. The second 

challenge was that farmers did not want to leave crop residues in the field. FAO (2016) argues 

that the success of CA in Ethiopia is highly dependent on crop residue management. In many 

parts of the country, crop residues have traditionally been used for multiple purposes that 

conflicts with their use in CA, the most widespread being livestock-related feed. Studies 

indicate that in the highlands of Ethiopia, crop residue covers 40–50% of the feed for 

smallholder farmers (GIZ 2015). Ethiopia has the largest livestock population in Africa, and 

livestock is an integral part of the farming systems in the country (FAO 2016). This implies 

that widespread CA adoption will entail large-scale changes in the traditional mixed farming-

livestock systems. Since communities often practise open grazing systems, it is in most cases 

not an individual matter of whether or not a farmer can or wants to adopt CA. It has to be a 

collective decision (GIZ 2015). This increases the barrier for adoption. 

GIZ argues that farmers need to have access to alternative sources of animal feed, and access 

to herbicides (at least in the first two years), in order to overcome important adoption barriers 
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in Ethiopia (2015). Also, GIZ points to the need for farmers to be organised into groups in 

order to apply the practices and share experiences. Based on findings from research on soil 

conservation techniques implemented in the SLM programme, Kassie et al. (2011b) claim that 

due to the standardized input package approach and inflexible input distribution systems in 

Ethiopia, farmers have had little opportunity to experiment, learn, and adapt technologies to 

their own needs. Systematic knowledge-sharing and more farm-level experimentation seems 

to be needed. 

 

4.3. Introduction to Gimbi  

  

Gimbi district is situated in the west of Oromia, the largest region in Ethiopia, and it was the 

location of the pilot project assessed in this study. Oromia borders to South-Sudan in the west, 

Kenya in the South and stretches to the Somali region in the East. Gimbi has an annual 

rainfall of 1400-1800 mm, a temperature of 24
0
C-27

0
C and an altitude range of 1760-1854 

metres (Haji 2015). Because the precipitation is higher than the average of Ethiopia, these 

areas hold some of the lushest and most productive areas in the country. Although the 

agriculture is almost completely rainfed and there are periodic problems of drought and lack 

Picture from the landscape surrounding the kebeles outside Gimbi Town 
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of water, precipitation shortage is still not as big of a problem in western Oromia as it is in 

many other parts of Ethiopia. Bigger challenges are usually lack of land, degrading soil 

fertility, market access, and lack of quality seeds, tools and other inputs.  

Gimbi Town lies 440 kilometres west of Addis Abeba, and the Gimbi district has a population 

of about 90 000 people, according to statistics from the Oromia Bureau of Agriculture (Haju 

2015). The town is surrounded by a number of small villages, where the agriculture plots of 

the pilot project were located. The villages are organised around watersheds and are called 

kebeles. The Gimbi district consists of 32 such kebeles. Some of the kebeles are located close 

to the main road, while others are farther away and more difficult to access. Most of the 

villagers in the kebeles have no access to electricity or running water. Almost all the 

inhabitants are dependent on agriculture. Some are only subsistence farmers, and get their 

income from selling excess food on the market in good harvest seasons, while others do a 

combination of subsistence and cash crop farming. Coffee is a common cash crop in this area. 

The CA pilot project was initiated and coordinated by the Development Fund, with the 

implementating organisation being Oromia Buerau of Agriculture. The Development Fund is 

a Norwegian development NGO with long experience from working in Ethiopia. It is funded 

mainly by Norwegian authorities. The research institute CIMMYT (the International Maize 

and Wheat Improvement Centre) was also involved with the training and education of civil 

officials and farmers, as well as advising on project design and registering project data.  

An important reason for why Gimbi was chosen as a site for the pilot, was that it had already 

been a location for implementation of the national Sustainable Land Management Programme 

(SLM) the previous five years. The SLM's objective is to implement sustainable land 

management practises in order to restore ecosystems in areas that are becoming unproductive 

and suffers from overgrazing, deforestation and soil erosion. Six regions, including Oromia, 

are enrolled in the project, which mostly works by supporting and improving the local and 

decentralised agriculture extension services, providing technical training and building 

competence in sustainable land management. SLM is supported by the World Bank through 

substantial donations from Norway and other contributing countries. Gimbi is an area highly 

afflicted by soil erosion. The terrain is hilly, and soil is easily washed away by rain and 

surface water. In combination with unsustainable agricultural practices and deforestation, the 

soil fertility is declining. A CA project with the aim of improving soil fertility was therefore 

suitable in this region. The SLM programme had already established communication lines, a 
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project structure and a relatively smooth running of operations between the local farmers and 

the Oromia Bureau of Agriculture. The already existing structures had laid a good 

groundwork for the pilot project. 

The Development Fund chose, in cooperation with the local agricultural office, five different 

kebeles to include in the project. In each kebele, they invited farmers to join, and delegated at 

the same time lead farmer positions to a few chosen farmers who would have an extra 

responsibility to follow up on the other farmers and be contact persons for the project. A total 

of 111 farmers participated in the project. All farmers received initial training and education 

in CA methods and basic knowledge about the benefits this method provides. Before sowing, 

an experimentation area of 200 square metres (ten by twenty) was chosen for each farmer. 

Half of it was planted only with maize, and the other half was planted with maize 

intercropped with beans. In both cases the sowing was done in rows. The field was only 

ploughed once before sowing. The seeds for the pilot (maize and beans) were provided by the 

project. These maize seeds were high-yielding hybrid seeds (the term commonly used was 

"quality seeds"), while the bean seeds were regular, improved seeds. Most of the farmers 

interviewed also applied both herbicide (Round-up) and artificial fertilizer (DAP and urea). 

 

4.4. Summary 
This chapter has given an introduction to the country of Ethiopia, and to the town and district 

of Gimbi. I have focused on aspects that are relevant for this study, namely conditions related 

to agriculture, food insecurity, climate change and environmental challenges. These 

conditions clarify why I think Ethiopia would be a very fitting country for CA 

implementation, and they justify why this specific case has been chosen. Some information of 

the CA project in Gimbi has been presented. The aim has been to provide a good basis for 

understanding the context of the case so that the reader is all set for the next chapter of data 

and analysis. 
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. Empirical data and analysis 

 
This chapter presents the data from the interviews, and my analysis of these in light of 

relevant literature. The interviews focused on obtaining information that would answer my 

research question about barriers and benefits from CA, and likelihood of long term adoption. 

In order to get a clear understanding of the unique properties of CA, the questions were 

organised around various ways of explaining the difference between CA and the traditional or 

conventional way of farming. This made me able to identify what barriers and benefits that 

existed solely because of the new agricultural method, and what were more general factors, 

independent of whether or not the farmers practised CA.  

The main finding is that, although the harvest was not still done at the time of the interviews, 

the farmers generally showed a surprisingly positive attitude to the new method. In the 

following, I'll first present the most important aspects of CA from the farmers' perspectives, 

organised in accordance with the five first factors of my CA adoption model. I will then go on 

to discuss the main finding and try to explain it, as well as to provide comments on the 

project's sustainability and transferability.  

 

5.1. Factor 1: Labour 

As explained in chapter 2, increased labour might be a barrier to adoption of CA, while 

reduced labour might be a benefit that increase the probability of adoption. Tilling was 

usually the first thing the farmers mentioned when asked about the difference between CA 

and their conventional way of farming. In their conventional way of farming, it is common to 

plough multiple times during the season, three times or more. So, understandably, the 

minimization of tilling constitutes a big change in the work tasks performed on the farm. As 

one of the farmers said: "One thing, it simplifies the work. We don't have to labour much. 

You don't need keep on repeating the ploughing. At once you can sow the grain." This 

statement was confirmed by others, for instance by this middle-aged man, explaining: "There 

is a difference. In the former one we keep revising the ploughing, but this one, only once we 

5 
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do the ploughing and we sow the seed, and then from around we put the soil back and cover 

it." The fact that the new method involved a significant reduction of labour during the 

preparation period before sowing, was of great importance to most farmers. A third farmer 

said: "It minimises the labour. Like using the ploughing and also the digging under the plant 

and this kind. Everything is minimised. And the production is increasing." To minimise or 

stop tilling is a big transition for these farmers, who throughout their lives have been 

culturally taught to plough the soil repeatedly. But it is obviously a transition they are positive 

towards.  

 

Structural causes for frequent ploughing 

That it is easier to control weed growth when the earth is tilled, is a general understanding that 

was also well established among farmers in Gimbi. This can be related to the fact that the 

agricultural authorities have a long tradition for recommending frequent tilling. This tradition 

has only recently (and slowly) started to show signs of changing, together with the advancing 

implementation of the SLM programme and an increased focus on soil conservation 

techniques. The official recommendations bears heavy weight among farmers, and they are 

spread efficiently due to the comprehensive Ethiopian extension service system. The chances 

of scaling up CA and successfully implementing it in different places around the country are 

fairly slim as long the official and widely accepted know-how is not in line with the CA 

imperative of leaving the soil undisturbed. To change this on a national scale will take a long 

time, especially when it is ingrained in most farmers' understanding of what is means to be a 

farmer. The long-time institutionalisation of repeated ploughing has in some cases lead to a 

cultural belief that farmers who are not tilling and by that not taking care of their soil, are 

lazy, negligent, incompetent or not taking pride in their work. There is, in other words, a dual 

challenge involved with implementing this new farming method, where spreading information 

and building knowledge about the actual agronomical considerations and the state of the soil 

is only part of the picture. Changing cultural conceptions and traditional notions about 

farming which are related to how people view the world and their social reality, is another and 

perhaps more challenging part of it.  

Few farmers who take their livelihoods and reputation seriously, want to be perceived as a 

second-rate farmer, and I wondered whether this was a risk in Gimbi as well. However, it did 

not seem like that was the case, because none of the farmers showed any concern about this 
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issue. Quite the opposite, the new CA method was perceived as a scientific and modern 

method of agriculture, and the farmers gave a general impression of being proud to take part 

in this new and exciting project. They showed enthusiasm about the novelty of the project and 

regarded CA's no-till properties as innovative. In this case, concerns about the farmers' 

culturally ingrained norms and old habits proved unnecessary, since they showed great 

flexibility and willingness to change and learn. 

 

Less need for livestock 

A couple of farmers also mentioned an aspect that is relevant in terms of CA's adoptability 

amongst the poorest small scale farmers, namely that when there is no need for tilling, there is 

no need for expensive cattle either. This is an interesting finding because it is not something 

that is commonly discussed in the literature. It should however be a very important factor if 

the aim is to increase adoption rates among farmers with the lowest income and the highest 

food insecurity. For many of the poorest farmers, oxen is an expenditure they cannot afford, 

or something that has to be bought at the expense of other important procurements. It is also 

expensive to rent livestock from other farmers. If they, by using CA, have the opportunity to 

keep up the productivity on their farm without having to invest in expensive animals, this is of 

great benefit to them. As one of the female informants stated: "Whether you are rich and have 

oxen, or if you have no oxen, it doesn't determine your [possibilities]. Even a single person, a 

poor person, can still have a good garden according to conservation agriculture. So, on that 

line it is very good." Another of the informants, this time from the focus group interview, 

said: "It is helpful for those who have not an oxen because even they can use a hoe, just dig 

and plant their seed and keep on doing that."  

In other words, the need for expensive investments is clearly lessened when the need for 

working animals disappears. This was especially relevant for some of the poorest of the 

informants, usually the elderly, female household heads that did not have a husband any 

longer, and often had to provide for both children, and in some cases grandchildren, on a very 

sparingly income. It is not only expensive to obtain animals, but the animals also demand 

extra labour. Like one of the youngest, male farmers pointed out: "If the farmer does not have 

an ox, he has to go and borrow from somebody, or rent it, pay money, and he has to feed his 

oxen first on the field, early morning when he wake up, and he has to bring it from where the 

animal is dwelling, and he spent a lot of time and labour on it." Clearly, it is a lot of additional 

and time-consuming tasks to perform when having to care for animals. When researching the 
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adoption patterns of CA and arguing for benefits of this method in terms of accessibility for 

the poorest of the farmers, this issue can be significant, as it is a good argument for lowering 

the barriers for adoption. 

 

Recap 

In terms of labour (factor 1), most of the farmers I spoke with expressed clear satisfaction 

with CA's abilities to decrease labour. They were convinced that CA involved much less 

labour because the need for tilling was removed, and by that freeing up time for the farmers to 

complete other tasks. Compared to conventional agriculture, there might have been some 

extra labour in sowing because the placing of the seed was more meticulous in row sowing 

than with the traditional broad sowing, but this was very little compared to the labour spared 

from land preparation. Therefore, it seems like the factor of labour in this case poses a benefit 

rather than a barrier towards adoption, and my data show some indication that the relative 

benefit may be even higher for the poorest farmers who cannot afford to keep their own 

livestock for ploughing. This refutes some of the criticism against CA which has pointed to an 

increase in labour demand following conversion. The main reason for this lack of increase, 

however, is that the farmers in Gimbi were provisioned with herbicide that allowed them to 

efficiently manage weeds. This will be discussed more in the following chapters. 

 

5.2. Factor 2: Inputs  
It would become apparent that conditions related to inputs were among the farmers' major 

concerns. This is reflected by the length of this subsection. Something that surfaced during the 

interviews, was the difficulty most farmers had in procuring or affording inputs. That inputs 

were expensive, was a big problem, as well as the challenge many experienced in getting 

access to them in the first place. This confirms earlier studies (Gregory and Bumb 2006; 

Spielman et al. 2010; Agbahey et al. 2015). Also, the necessity of inputs in order to have a 

high productivity, was expressed by many of the farmers, which is in line with previous 

findings (Grabowski and Kerr 2014). 
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Input incentives 

The CA project did, like many similar projects in southern Africa, provide the participants 

with inputs for their experimentation plots. This was, as explained by both CIMMYT 

researchers and the Development Fund's manager, done as a way to decrease the initial 

barriers of adoption and maximise early productivity. As earlier recommendations suggest, 

this may be a wise strategy (GIZ 2015). It is probable that when demonstrating positive 

effects from CA early on, the likelihood for  long term adoption will increase.  

Regarding exactly what kind of resources the different farmers had received from 

participating, there was some indication that the practises varied from kebele to kebele. 

Almost invariably, the farmers could report that they had received seeds (both maize and 

beans) from the project, but in terms of herbicides and fertilizers, the experiences differed. 

The Oromia Bureau of agriculture confirmed that all farmers had been provided with the 

seeds for the experimental plots, and also herbicides in the form of glyphosate (Round-up), 

but that the farmers were expected to buy fertilizers themselves. However, some of the 

farmers would also relate about receiving some form of fertilizer aid, while others told that 

they had not got any pesticide. It was therefore difficult to assess to what degree the 

guidelines of the project had been thoroughly implemented across the board, as it seemed like 

the routines had varied somewhat. Most of the farmers I talked with shared the opinion that 

inputs were expensive, but necessary in order to produce more than the bare minimum. This 

indicates a support to previous findings that receiving free or subsidized inputs likely 

increases the willingness to participate in CA projects.  

 

Fertilizer 

In terms of fertilizer, the farmers I interviewed mentioned using both urea and DAP, although 

it varied to what extent and how often they used it. Most of them said that they had been using 

artificial fertilizers before the project, while a few said that they had only used compost or 

natural fertilizers previously. Others again told of alternating between both natural and 

artificial fertilizer, relying primarily on the natural and buying extra fertilizer in times when 

they could afford it. Some used cow dung to fertile the land before the start of the season, and 

then used DAP upon sowing the seeds. However, regardless of the different solutions used, 

most of the farmers were of the opinion that the synthetic fertilizer was much more effective 

and contributed to higher yields than the natural alternatives alone. Several informants 
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explained how the extension system often advised farmers to increase the use of fertilizer. It 

seemed like the farmers in Gimbi had internalised these recommendations, even though they 

in many cases were price constrained. This corroborates Ketema and Bauer's study (2011), 

who found that farmers who had access to agricultural extension were more likely to use 

synthetic fertilizer on their farms. While it is safe to assume that increased fertilizer use leads 

to higher productivity in the case of western Ethiopia (Kassie et al. 2011b; Agbahey et al. 

2015), awareness among the farmers seemed little prevalent in relation to the fertilizer's lack 

of positive effect on soil health and fertility. As we remember from chapter 2, improved soil 

fertility and increase in contents of organic matter are mainly achieved by using natural 

fertilizer or compost as an additive (Yagüe et al. 2012; Bedada et al. 2014). Few farmers 

spoke about these effects or about the importance of soil improvement in terms of synthetic 

versus natural fertilizer use. My data also indicate that there seemed to be a widespread belief 

in the thought of a linear positive correlation between fertilizer use and productivity, by that 

meaning that the more fertilizer the farmers used, the better. Few farmers showed any concern 

for the possibility of using too much fertilizer, and there seemed to be little knowledge about 

both correct fertilizer application and negative effects from over-use. Not only do some kinds 

of plants need less fertilizer than others, but differences in soil composition and soil quality 

also have an effect on what kind and how much fertilizer is needed. Since fertilizer 

expenditures are very high for Ethiopian smallholders, it seems like the matter of spreading 

knowledge about correct fertilizer use and methods for decreasing fertilizer dependency 

should be strongly prioritised. 

 

Unpredictability and high fertilizer costs 

It became clear that lack of money to accommodate ever-increasing fertilizer prices actually 

ranked as the biggest challenge for several of the farmers. The question about what the 

farmers thought to be their biggest challenge was something I asked towards the end of every 

interview. One of them said:  

 

"The greatest challenge we encounter is this: we cannot live without gardening, without 

cultivating the land. And to cultivate to our best level, we need fertilizer. But the price of 

fertilizer is exceedingly increased. And we can't afford to buy. And we don't know why 

the price of the fertilizer is increased. This is our greatest challenge." 
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The problem with high fertilizer prices confirms earlier studies (Gregory and Bumb 2006; 

Spielman et al. 2010; Agbahey et al. 2015). Unpredictability further complicates the matter. It 

makes it difficult for farmers to plan ahead, make bulk purchases and prepare for the coming 

season. A female farmer explained how her lack of predictable income made her life more 

difficult: "Whenever I get money to buy synthetic fertilizer, I buy that. When I don't have that, 

I'm using the natural compost. My income is from hand to mouth." 

Although affording fertilizer was a big challenge for the farmers, it was a widespread view 

among my informants that synthetic fertilizer was of the utmost importance, if not a 

prerequisite, to be able to farm the land. "If there is no fertilizer, it [the seed] cannot germinate 

and grow and be productive. You can't get healthy plants. The main great need is fertilizer", a 

farmer told me. Another one said: "Buying fertilizer is very costly and it is almost beyond our 

capacity. But what else can we do? We don't have option to quit it." These words illustrate 

how some farmers may feel like buying fertilizer is not optional. 

As with Grabowski and Kerr's case from Mozambique (2014), it was clear that several 

farmers in Gimbi also thought that fertilizer was a prerequisite for CA. On the question of 

whether CA needs more fertilizer than other agriculture, a farmer answered straight out "Yes. 

Without that fertilizer you cannot cultivate with this method." The belief that CA requires 

more fertilizer than conventional agriculture, can be a barrier to adoption because adoption 

costs increase in relation to the size of the area under conversion to CA. Like this farmer told 

me: "The challenge is, if we want to have a large garden, we need an abundant amount of 

fertilizer. So, we are limited, because maybe we can't afford to cover everything with 

fertilizer." This farmer points to a diseconomy of scale that is in line with Grabowski and 

Kerr's study from Mozambique (2014). Here, they found that capital and labour constraints 

limited adoption of CA to small plots in the absence of free or subsidised inputs. This also 

seems to verify Hayami and Ruttan's induced innovation model (1970), which implies that 

farmers utilise abundant factors and save on the scare in order to maximise productivity in 

relation to costs. This, however, does not go in favour of CA adoption when the assumption is 

that CA needs more fertilizer than other forms of agriculture. 

The fact that some farmers perceive a strong need of fertilizer in CA is worth noticing, since 

one should think that a strong argument for implementing CA is that it provides fertility to the 

soil, thus contributing to a decrease in fertilizer need. It might take a few years before this 

effect proves itself, but it is still a general understanding that the effect exists, and this is a 
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central argument for many farmers who are contemplating adoption. That the farmers in 

Gimbi did not seem to be aware of any such  long term benefit, can be described as peculiar, 

since this should have been a strong benefit that might increase the likeliness of  long term 

adoption and decrease input dependency. Quite the opposite, many of the farmers I spoke 

with seemed certain that the fertilizer need would be permanently high. Like a female farmer 

from the largest kebele told me: 

 

"We always need fertilizer. Our land here is more of...tropical. It needs fertilizer. If it is 

like, near the savannah or whatever, where the land is already fertilized because nobody 

has been using it, it doesn't need fertilizer. But in our case we cannot make it because the 

soil is tilled many times from generation to generation. So the fertility is gone."  

 

Clearly, few farmers showed any belief that the problem of fertilizer dependency would 

diminish with time as the years under CA farming would progress.  

 

Lack of  long term focus in the training 

One explanation of this lack of awareness of  long term benefits might be ascribed to the 

training. Both the Development Fund and CIMMYT confirmed that focus on  long term 

fertility and how to reduce fertilizer dependency had decidedly not been a part of the pilot 

project. This might have been due to several things: Firstly, the scope of the pilot was so 

limited that there was not time or resources to go through the expanded list of all CA's  long 

term challenges and benefits for the farmers. So, the project managers chose to focus on the 

more practical issues at hand that had a relevance for the current and coming season. 

Secondly, the CIMMYT researchers argued for the power of demonstration, and how being 

able to show a  long term effect is necessary for the farmers to build confidence in the method 

and help make it spread. Taking into account that the fertility increase from CA farming is not 

likely to show itself until after several years, it would be of little use to spend much time 

talking about it at present. One can, however, ask about the sustainability of adoption if the 

farmers do not know about the expected long term benefits. As mentioned in chapter 2, most 

poor farmers have short time planning horizons, and to increase the likelihood of adoption, 

one must both minimise the short term barriers and maximise the importance of long term 

benefits while also minimising risks. Increased soil fertility is a very important long term 
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benefit that would likely increase productivity over time. If the farmers do not know about 

this benefit, it is likely that dis-adoption rates will grow. 

 

Problems with using natural fertilizer 

Probably one of the biggest challenges of using manure as natural fertilizer, is the matter of 

collecting it. I observed that in and around Gimbi, there seemed to be a lack of systematic 

dung collection. The animals usually walked around quite unrestricted, so there was not any 

place for the manure to gather. Ideally, the animals should be kept in a confined space in order 

to assemble the manure. It is time consuming to get systems in place for effective gathering of 

animal manure, as is production of quality compost. In the farmer's situation, it is perhaps 

simpler to just buy a sack of fertilizer and spread it out in the field, like Grabowski and Kerr 

(2014) suggest.  

During the field work, I learned that there was a lack of natural fertilizer initiatives and 

programmes also on a national scale. This is strange in a country with serious problems of soil 

erosion and a large stock of livestock. The Development Fund manager compared practises in 

Ethiopia to those in Malawi, from which he had experience. In Malawi, the practise of using 

animal manure as fertilizers is quite common and have a long tradition. A contributing factor 

to this might be that there has been done work on extensive campaigning so that the 

awareness is generally quite high even though the government has been operating subsidy 

programmes for synthetic fertilizer for several years. In Ethiopia, however, no such subsidy 

programme exists, and farmers are expected to buy fertilizers themselves at market value. 

However, there might be some reason for optimism: The officials from the Oromia Bureau of 

Agriculture mentioned that work had recently been started on training farmers to prepare and 

make use of their own natural fertilizers. The officials explained that some farmers were 

already composting waste from plant production and keeping aside animal manure from their 

animals. The office had a plan on upscaling the work on this in and around Gimbi. The 

Development Fund also planned projects concentrating on natural fertilizers, while the 

national SLM program has been said to integrate a stronger focus on agroecological practises, 

including use of natural fertilizers, in the new phase of the program. This might be a an 

indication that focus on natural fertilizer usage is increasing in Ethiopia.  
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Pesticides 

As with the case of fertilizer, most farmers I spoke with were of the opinion that CA 

depended on the use of pesticides in order to be successful. This is in line with what we saw 

in chapter 2, where a lot of research shows that CA with minimum tillage is difficult to 

implement without the use of efficient weed management during the first years.  

The opinion of the researchers from CIMMYT was that use of chemicals was unavoidable for 

zero tillage CA during the initial cultivations, and therefore, the farmers had been equipped 

with glyphosate herbicide for their experimentation plots. However, in the longer term, the 

cover crop should reduce the weed pressure if the methods had been implemented correctly. 

As mentioned in the theory chapter, the increase in need for pesticides is a point that has lead 

to much debate, giving weight to researchers who argue that the environmental effects of CA 

are more complex and not necessarily as positive as the strong CA proponents are advocating. 

The researchers from CIMMYT were in this case arguing that a win-win situation in all 

aspects is impossible, and that one should favour a practical point of view. The 

implementation of CA from the farmers' perspective is a case of cost versus benefit, and in the 

execution of a CA project where the aim is to get farmers to adopt the method, it is important 

to minimise the negative side effects of the implementation for the farmers. Sustainability of 

the project hinges on the interest of the farmers and on maximizing the potential for showing 

positive effects of the method in a short period of time. If one opts for adoption of CA without 

the use of pesticides, the risk is that the farmers will spend much more time doing manual 

weeding, and often the women will do most of the labour. These are strong arguments for 

accepting a trade-off of increased pesticide use for a limited time period. What one will get in 

return is an increased likelihood of  long term adoption. Of course, as with synthetic fertilizer 

use, an important aim must be to prevent  long term farmer dependency on expensive inputs. 

If the weed pressure is not reduced within a given period, the overall benefits for most small-

scale farmers will be decreased, and some of the purpose of implementing CA in the first 

place would disappear.  

 

Insects and insecticide 

Interestingly, farmers from one kebele reported that they had been promised not just 

herbicide, but also insecticide. However, they had not received it. They were dissatisfied with 

what they viewed as the project's inability to uphold their commitment.  
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"They didn't give us insecticide. They promised, but they didn't fulfil their promise. But we 

just, from what we know culturally, we mixed ashes with water and sprinkled the plants with 

it", one of them said, who had been using crop residues from the last season to burn for 

making insecticide, rather than using it for mulch. When talking with several others from the 

same kebele, they all confirmed that they had been under the impression that they would be 

provided with insecticides. Although they were not as adamant in the end that it was actually 

a concrete promise they had been given, there were still signs of disappointment and lack of 

trust as a result of this. Resentment against the project could have developed to be a big 

barrier towards CA adoption. However, it did not seem like this incident had had any negative 

impact on the farmers' will or motivation to do CA. Most of them were still convinced that 

CA was to their benefit and wanted to continue regardless of whether or not they would be 

provided with any inputs. This is opposed to the findings of Arslan et al. (2014), who found 

very high dis-adoption rates in Zambia after the farmers no longer received input incentives, 

and it shows some promise for the likelihood of  long term adoption in Gimbi. However, it is 

worth keeping in mind that in terms of implementing the full package of CA methods, a 

problem certainly arises when the farmers are burning up harvest residue to make pesticide 

instead of keeping is as mulch cover. This clearly corroborates with previous research, which 

shows that opportunity costs of retaining crop residue for mulching may be high (GIZ 2015; 

FAO 2016). If farmers choose to keep residues for soil cover instead of using them for 

insecticide, they must be presented with other affordable alternatives for keeping pests in 

check. 

Another kebele reported having big problems with insects, especially a special worm called 

the stemborer or stalkborer, which is feeding on maize crops and is a major pest in many parts 

or the world. The farmers were given some insecticide for the experimentation plot to deal 

with the worm. This helped on the area of the project production, but still the farmers had big 

trouble with the worms on their other production area, for which they did not get insecticide: 

 

"The worm is attacking the plants. They gave us a medicine for that worm, to use on the 

plot. So, now the difference that everything is very healthy and promising on the 

conservation agriculture plot, but the other one without the medicine is very 

disappointing. It is eaten up by the worm." 

 

For these farmers, the problem of stemborers, as well as a problem with termite, were the 
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biggest problem they faced in terms of their general production. They had big challenges in 

fending off the vermin, and few ways of dealing with it in an appropriate manner. This is 

interesting to note, because when talking to the officials from the agriculture office, they 

claimed that in general, there were "no problems of worms attacking the plants". They also 

told me that they in total had been procuring a couple of litres of insecticide to use for the 

project in the event that it would be need of it, but that it had not been needed. However, a 

farmer from another kebele told that they had been given insecticide to help prevent the 

worms from attacking:  

"They gave us pesticide. As soon as the germination comes and they [the plants] have got 

three or four petals, we just put a drop of the medicine on top. Because once the worm gets on 

the stem of the plant, it won't go away. So while it is at the early stage of the plant, we drop 

the medicine, dilute it in the water, resolve it in the water, and we do the drop on each plant. 

And it just eradicates this way." 

It seemed like even though some farmers had been aided in fending off the stemborers, thus 

demonstrating the need for vermin management, the agriculture office still did not regard 

stemborers as a big problem. One can only guess as to how it is possible for the project 

managers and project participants to describe such opposite views on reality. As one farmer 

told me: "They [stemborers] are very destructive agents. They are the greatest challenge we 

have. They destroy the crop totally." These findings also confirm that the farmers showed a 

need for improved knowledge about alternative pest management. For many of these farmers, 

pesticides were too expensive or inaccessible to use, and there was clearly a need for finding 

other ways of dealing with the problem.  

 

Access to seeds 

As previously mentioned, all the farmers were given enough seeds for their experimentation 

plots, both bean seeds and hybrid maize seeds. Hybrid seeds, although being of better quality 

and showing improved production than the traditional seeds the farmers save themselves, are 

cross-pollinated and will not show the same results in next generations. This means that 

farmers will have to buy new seeds every year, which is a trade-off in return for likely higher 

yields. Seeds, it seemed, were generally in short market supply, which is representative of the 

general situation in Ethiopia. In general, access to quality seeds is a major issue in many parts 

of Ethiopia. On the supply side, production and distribution of improved seed has been 
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stagnant since about 2000. In 2008, the shortfall of seeds compared to the estimates of 

demand was 72% for the 5 major cereals (Spielman et al. 2012). Not only is the supply 

limited, but there are also shortcomings in seed quality and timeliness of delivery. Spielman et 

al. (2012) attribute much of these problems to limited production capacity for certified seed at 

the Ethiopian Seed Enterprise and insufficient provision of breeder seed from the research 

system that works on developing the seeds.  

In discussions with the Development Fund manager, he told me that the farmers in Gimbi 

normally would have very little chance of obtaining seeds of the quality that they were given, 

had they not been a part of this specific project. The seeds had been procured through research 

facilities with the help from CIMMYT, and not through standard commodity channels. Even 

though seeds were possible to obtain from the agrodealership, my impression was that the 

assortment varied greatly and that access was unreliable. It was also clear that lack of 

infrastructure and delivery capacity would make it impossible to supply what the market 

needed. To some extent, the dealers would be able to provide the most common commodified 

seeds for general staple crops and cash crops, but quality seeds for other varieties like 

vegetables and more locally adapted seeds would be much worse to obtain. In Gimbi, access 

to legume seeds seemed particularly difficult. This is not strange, since all governmental 

strategies for agricultural development have focused on providing seeds for major cereal 

crops, not legumes. It is, however, a structural barrier for implementation of CA, since a lack 

of legume seeds will impede the possibilities of implementing mixed legume-staple 

intercropping at a large scale in Gimbi. It is crucial to build better market links between 

buyers and dealers in the rural agricultural areas, in order to create functional and better 

integrated value chains. 

 

Local seeds and hybrid seeds 

In their general production outside the experimentation plots, it varied among the farmers 

both what kind of plants they grew, and whether or not they bought seeds every year. Many 

farmers, especially those producing cash crops like coffee, said they usually bought seeds that 

were prepaid and then delivered to them from a group organised by the authorities. Some 

people referred to this group as "the union", probably meaning a cooperative organisation. In 

Ethiopia, these unions collaborate to supply inputs and credit together with the regional, state-

run extension and input supply systems (Spielman et al. 2012). Many farmers also saved their 

own seeds from season to season, which is a traditional practise, while some did a mix where 
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they bought seeds for e.g. maize, coffee and/or teff, while preserving their own seeds for 

vegetables and other smaller crops. The viewpoints on what was the best way to do it also 

varied, with people showing different degree of confidence in the seeds available for sale. 

Some had great faith in the productivity and technological advantages of those seeds, while 

others complained that they were expensive and that farmers were less vulnerable when they 

could rely on local diversities. One farmer told me about how local development agents 

played an influential role in recommending farmers to buy seeds: 

 

Researcher: Do you think it is better to buy new seeds every year, or do you think it is 

better to save them from harvest to harvest? 

Informant: If we keep our seeds it is better, but they tell us not to save them. They told 

us to buy every year new seeds. 

Researcher: Who told you that? 

Informant: They are people who are agricultural agents, they are the one telling us. Not 

only for the project, but for everything. We change the seeds once in a year. 

Researcher: And do you think those seeds are more productive, more efficient? 

Informant: Since it is very expensive, it is a disadvantage to us. 

 

This excerpt not only shows how representatives from the authorities can have a lot of power 

in terms of persuading farmers to buy seeds, but it also shows how the expense proves to be a 

challenge. But there were also farmers that saw the benefits from buying seeds. This is a 

passage from an interview with one of the youngest and most educated farmers who spoke 

about the quality of the hybrid seeds:  

 

"We have local seeds which we provide ourselves, from our own production. But that one 

which they are bringing, the special seed, the hybrid one is much better. Because, 

research is done on that and it is more scientific and improved in all aspects." 

 

Another farmer told concretely about the changes in productivity from using the hybrid seeds 

that they were given for the project: "Like for example, in this CA method, one plant can hold 

about two or three stocks of corn. And when we have the seed, it is very good quality and 

more production in comparison with the old one." She told that in previous years when she 

was using her own, preserved seeds, it was not common that the plant had more than one 
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stock of corn. So the change in productivity was already very clear, even though the time for 

harvest still had not come. 

 

Recap 

Like many other CA projects, this project was implemented with the help of input incentives. 

On a general basis, input affordability was reported to be a major constraint for most of the 

farmers I interviewed. This is especially true for fertilizer, which is an input many farmers 

referred to as absolutely necessary, especially in CA farming. There were some indications 

that there may have been little knowledge about routines for correct fertilizer use and proper 

dosage, which correlate with previous research (Goeb 2013). There also seemed to be little 

knowledge about positive soil fertility effects from CA in the long term, which would be a 

strong argument for adoption since it would decrease synthetic fertilizer dependence. In 

addition, the potential for animal manure collection systems for use in natural fertilizer 

seemed untapped. The data also confirmed Spielman et al.'s research (2012) arguing that 

dysfunctional markets and supply chains make for poor availability and affordability of 

improved seeds. Considering how important good seeds are for the productivity and the 

quality of the crops, implementing national and regional seed programmes to increase the 

production and local availability of quality seeds would be a wise priority for the government. 

Moreover, lack of knowledge about alternative ways to efficiently utilise alternative resources 

was a major constraint. For example, the problem of stemborers was mentioned by several of 

the farmers. As Khan et al. (2011) have shown, alternative integrated pest management using 

push-pull techniques has shown good results on this kind of pest, but there was no indication 

that farmers were aware of these options. Umar et al. (2011) and Flower et al. (2012) have 

also done research on alternative weed management that would be beneficial to the farmers in 

Gimbi. In sum, my data indicate clear support to previous research (Gregory and Bumb 2006; 

Lal 2007; Spielman et al. 2010, 2012; Endale 2011; Rusinamhodzi et al. 2011; Farooq et al. 

2011; Thierfelder et al. 2012; Vanlauwe et al. 2014; Agbahey et al. 2015), which claims that 

the input factor constitute a big barrier to CA adoption when farmers are not provided with 

subsidised inputs or knowledge about how to utilise easily-accessed, low-cost alternatives. 
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5. 3. Factor 3: Biomass 
As we remember from chapter 2, factor 3 of the CA adoption model relates to how biomass 

availability affects likelihood of CA adoption. The lack of crop residue make it hard to 

implement mulching, a foundational principle of CA. It would become apparent, however, 

that lack of biomass was not a topic that received much attention in the interviews with the 

farmers for the simple reason that mulching had not been implemented in full as a part of the 

CA package for the pilot project. Ironically enough, the reason for this was lack of biomass. 

This has, however, a reasonable explanation. Since the project was set in motion only after the 

last harvest was completed, most of the biomass had already been used for other purposes 

before the farmers were told to save it. Hence, few of the farmers had started to implement 

mulching at the time of the field work. Only 5-10% had been retained to use for mulch this 

season, which is much less than the 30% most CA manuals require. This confirms what has 

already been stated previously, namely that crop residue has multiple functions on a farm and 

that they will not be kept for mulching without considerable trade-offs (Giller et al. 2009; 

Magnan et al. 2012; Arslan et al. 2014; GIZ 2015; FAO 2016). The data from Gimbi verify 

that crop residue usually serves as a resource for other purposes in the traditional farmer 

livelihood strategies in the area. Many farmers had used left-overs from their harvest as 

fodder for their animals, which confirms what has been said in chapter 2 about the challenges 

of livestock competing for the residue. This has also been pointed to as a possible future 

challenge in the evaluation of the pilot (CIMMYT 2016). In addition, some of the farmers 

used the residues as building materials, or burned them and used the ashes for making home-

made pest control, as mentioned in a previous paragraph.  

However, the farmers were obviously aware of the principle of mulching and its benefits to 

the soil, knowledge they had received from the training. One of the farmers mentioned this: 

"Formerly, we were burning the stem of the corn (...). But in this present method, since we lay 

the stems on the ground, it brings fertility to the land. That way it gets fertile." Although 

mulching had been difficult to implement from the start, the farmers were now instructed to 

save residue from the upcoming harvest, so that the soil would be covered with mulch starting 

next season.  

Even though mulching and issues directly related to factor 3 were not as central to the farmers 

in Gimbi as I expected, it was obvious that soil quality and fertility was a big concern. I 

choose to take some time to relate the following findings because, even if it is not about 
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biomass per se, it is indirectly related to this factor and the overall aim of improving soil 

quality. These findings are important because it became evident that improvement of soil 

fertility was a major argument for why many farmers were positive to CA and wanted to 

adopt it. Because of this importance, I choose to focus on the topics the farmers talked about 

rather than a narrow focus on biomass. I furthermore argue that because the empirical data 

deviate from the original model, the model should be updated and factor 3 should be renamed 

"soil quality". This will widen out the factor in order to absorb the new elements. 

 

Soil erosion 

During several of the interviews, the farmers reflected a lot on the problems with soil erosion 

and lack of fertility in the area around Gimbi. A number of them mentioned the specific 

challenges of the hilly landscape, and how the soil was eroded when rain came. "Erosion will 

destroy our land. In general, the landscape is not good for agriculture. (...) Some places are 

steepy, or maybe very deep, some are very highly elevated and can easily be exposed to 

erosion", one of the farmers in his fifties said.  

The focus on soil preservation and improvement was an important part of why many farmers 

were positive to experimenting with, and adopting, CA. "We got the information that it is 

good for the land because it protects it from erosion. That's the first, and also, the second is 

that it is helpful for the soil to keep fertile", one of the farmers from the focus group interview 

said, when asked what they were told in the beginning of the project that made them want to 

participate. Fertile soil and combating soil erosion were clear aspirations for most of the 

farmers, although they mentioned different reasons for why CA was good for the soil. Both 

no-tillage, mulching and intercropping are meant to improve soil structure and increase the 

organic matter in the soil. The different farmers often emphasised the various methods in 

different ways.  

 

Crop rotation  

Crop rotation is, together with intercropping, one of the three principles for CA. It has also 

traditionally been one of the most important agronomical methods farmers can use to 

conserve the fertility of the soil. Making use of nitrogen fixating plants and natural ways of 

fertilizing the soil are especially important for farmers who do not have money to buy 

synthetic fertilizers. Because different crops are affecting the soil in different ways and have 
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different nutritional needs, growing the same crop on the same land season after season will 

lead to depletion of the most important nutrients for that crop, and will thus render the soil 

less fertile. Crop rotation is a soil improvement technique where a variety of crops (legumes 

and other) are rotated every season. The method demands space enough to keep some areas 

uncultivated (fallow) and other areas cultivated with varieties that are not the main or staple 

crop.  

As mentioned in chapter 4, lack of land is generally a big problem, and this was confirmed in 

the case of Gimbi. The farmers I spoke with reported that they did not have enough area to 

perform crop rotation. In cases such as these, farmers who are desperate to fulfil their basic 

food security needs and have to prioritise their area for production of staple crops, often 

unintentionally contribute to soil depletion. In Gimbi, scarcity of fertile land (a result of high 

population density and soil erosion) was the main reason for why farmers started chopping 

down forest and cultivating the hillsides in the first place. Despite an increase in fertilizer use 

per hectare, productivity had not increased correspondingly. This affirms Josephson et al.'s 

theory about the existence of a "Cochrane's treadmill" (2014). During an interview, lack of 

land was mentioned:  

 

"We cannot have crop rotation. We are limited, we have a certain amount of land to till 

and to grow our crops. So, for that, we don't have the crop rotation method. This year we 

plant corn and the next year we plant corn on the same land and the other year, every year 

we are planting the same crop on the same soil because our given land is limited." 

 

This quote clearly shows how scarce land makes it difficult to perform crop rotation as a soil 

improvement measure. In these cases when the farmers are otherwise limited, the importance 

of intercropping is even bigger and have more relevance, because intercropping can be done 

with limited area. All kinds of low-cost, low-threshold actions one can take to prevent soil 

erosion that does not require extra land or expensive inputs will be greatly advantageous. This 

is a reason for why I think so many of the farmers mentioned the importance of intercropping. 

 

Intercropping 

As opposed to mulching, intercropping was invariably implemented by all farmers. In the 

experimentation fields, the maize plants were intercropped with a specific bean variety. Many 
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farmers talked about intercropping as an exciting and experimental method that had shown 

provisionally good results. They had been eager to see whether the productivity of the beans 

and the maize combined would increase compared to maize alone, which, according to most 

of the farmers, it had. Although the intercropping might not have increased the productivity in 

the maize production, it had added to the total production by giving an extra harvest of beans. 

One of the older farmers noted: "There is no difference in the corn production. But we got 

benefited out of the harvesting of the beans." 

Not only did the intercropping provide the farmers with a little more yields and a bigger 

variety of produce (thus contributing positively to both food security and nourishment), but 

many also spoke of the fertilisation that the beans provide to the soil. One of the female 

farmers from the biggest kebele was pleased by the results she had seen already. "We didn't 

cultivate much, we didn't sow much, but from what we have done, we have already harvested 

very good beans", she said. I prodded her further on why the intercropping was so beneficial, 

and she replied: "We are getting two harvests. First, we harvest the beans, then we harvest the 

corn. And the beans are also helping us in fertilizing the land." The nitrogen-fixating 

properties of the beans were obviously well-known among the informants. Not everybody 

mentioned nitrogen-fixation with those exact words, but there were some exceptions, like this 

informant from the focus group: "These beans, they told that the roots are helping with the 

nitrogen fixation, so, it is so important and so productive and they have given me a small cup 

of seed of beans last time, and now I harvested it already, and it is an abundant production." 

Regardless of the actual words used to describe the fixation process, most of the farmers 

showed they had knowledge about the importance of nitrogen in the soil and how the beans 

played a positive role for nourishing other plants. It was evident that this was something they 

had talked about during the training for the project. 

 

Terracing 

The awareness and knowledge that most farmers showed concerning soil fertility might have 

been related to previous initiatives conducted in the area over some time. Some of the kebeles 

of which were chosen for the CA project, had for several years already been implementing 

measures under the SLM (Sustainable Land Management) programme led by the Ethiopian 

government. One of the most important measures under this programme has been the use of 

terracing in agriculture to prevent soil erosion and to regenerate fertility and ecosystems. 



75 

 

Terracing involves making steps that are built into the hillside. When walking to visit the 

kebeles, I could sometimes see clearly the terracing systems upon the slopes. On each level, 

various crops had been planted, and the terraces prevents the nutrients to be washed away 

when it rains. Rather, they are carried down to the next level. Terraces also prevent the 

likelihood of water avalanches to carry away and destroy the plants on the hillside. One 

female farmer that had been involved in this farming technique answered affirmatively to its 

importance: "Yes, it helps because it controls the erosion. It holds the rain and the erosion is 

not going to destroy the cultivation or the land." Terracing is an effective, but labour 

demanding agricultural method. It is too much work for a single farmer to implement alone, 

so successful terracing depends on several farmers in a kebele co-operating to do the work. 

This may be the reason for why it is a more difficult method to implement. I was curious to 

find out why not all kebeles and all farmers had worked to make terraces on their productive 

land, and got some interesting reflections from one of the farmers that had worked a lot with 

terracing in his kebele: 

"When we use the terracing system, we found it very helpful. But it is only certain 

number of people that are in agreement with terracing system. And unless everybody do it 

in cooperation, unless I do on my farm, you do your farm and the other guy will do it on 

his farm, if it is not in coordination, it is won't work." 

 

I asked him why some farmers were not interested, and he replied: 

 

"You know, farmers are not the same. One guy is very active and very clever to do his 

labour, wanting to have good product. One is lazy and not cooperative on things like that. 

The work is very laborious. So, some people they don't want to use the terracing system. 

People varies from people." 

 

Although seemingly evident, the fact that people are different from each other is surprisingly 

easy to forget when working to implement new methods and projects for agricultural 

improvement. Farmers have different needs, different goals and widely different views on 

what is the best way of dealing with a problem. This means that they will also be developing 

different coping strategies. In order to convince a number of farmers to work together on a 

project like terracing a hill, they must all see the benefit it will provide for themselves and be 

willing to invest time and labour in the project. This means they will have to prioritise it at the 
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expense of other, and perhaps equally important or pressing tasks. In that regard, 

implementing intercropping might be a much easier undertaking, since it is something that an 

individual farmer can do alone. The success will not depend on whether or not other people 

decide to join, the labour invested is smaller and the risk also. In addition, one can expect to 

see some results after a short time, like several of the farmers already could report. When 

talking about CA and soil fertility, there was a lot of optimism to see among the farmers. Like 

this one, confident that CA would bring a lot of improvement for the future:  

 

"If we continue with this conservation farming for the following five years there will be 

progress. The land can get more fertile, not damaged. If we continue with this method, we 

can have abundant production, and we can have excess to sell to the market." 

 

Recap 

It would seem like factor 3 on to lack of biomass was not very relevant in the analysis of this 

study's case because mulching - a core element of CA - had not been implemented from the 

start. However, because it had not been implemented due to lack of biomass, it can be argued 

that it is relevant still. Since the farmers at this time had not really tried to implement 

mulching, it is difficult to know in exactly what ways farmers are biomass restricted, and how 

difficult the trade-offs are between mulching and other biomass functions. From chapter 2, we 

know that opportunity costs are generally high, and so also in this case, since most farmers 

were used to utilise the crop residues for other purposes. But there is also reason to believe 

that many farmers are willing to pay the opportunity costs because increased fertility and 

prevention of soil erosion was a big concern for them and a major argument for why they 

wanted to adopt CA.  

The farmers showed high awareness of the problems of soil erosion, and the importance of 

combating it, which may be partly due to the fact that Gimbi has been a site for the SLM 

program for several years. Thus, farmers were well aware of how, for instance, terracing 

helped to prevent soil erosion, and they were also convinced of the advantages of mulching 

even though they had not yet implemented it. Intercropping was a favoured and very popular 

method among the farmers. Its benefits was dual: both contributing to better soil fertility and 

better yields. Intercropping was regarded an important alternative for soil improvement for 

area restricted farmers who did not have the possibility to do crop rotation. It is an interesting 
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finding when empirical data digress from the original assumptions from the literature. This 

should have consequences for subsequent theory formation. Due to the fact that lack of 

biomass was not as big of a concern to the farmers as other issues relating to soil quality and 

soil fertility, it is my opinion that factor 3 of the CA adoption model should be renamed "soil 

quality".  

 

5.4. Factor 4: Climate and weather 
As we remember from the introduction, one of the three overarching aims that characterises 

CA (in addition to higher yields and climate mitigation), is climate adaptation. In the 

interviews with the farmers from Gimbi, it did not make much sense to talk about global 

climate changes, as I can imagine would be the case with rural farmers many places. It was 

apparent that few farmers were even familiar with the term. As a farmer, the climate, and 

climate changes, are first and foremost relevant in terms of the weather events the farmers are 

experiencing, and the impact these has on the harvest. Even though few farmers I spoke with 

seemed to be aware of the global situation and the global debate on climate change, all of 

them were highly concerned about local weather events and how to best adapt to them. For 

many of them, CA's ability to withstand extreme weather events in comparison with 

conventional agriculture, was among the most important arguments for adoption. This is 

somewhat conflicting with Nyanga et al.'s findings (2011), which indicated that although 

farmers in their study regarded the adaptation qualities in CA important, it was still not 

decisive for adoption when the farmers were also facing many other needs and challenges. 

Therefore, in their study, the perception that CA was first and foremost an adaptation strategy, 

was very low. In my case, it would seem like adaptation (in combination with prevention of 

soil erosion and higher yields) was very important. 

 

Resilience against climatic hazards: heavy rain and wind 

In the everyday life of the farmer, the importance of quality and resilience of the soil becomes 

most evident in the face of heavy or extreme weather. This was also the topic many of the 

farmers talked most engagedly about when describing the usefulness and the positive changes 

from CA. Many told that CA had already shown its benefits, not only in times of heavy 

rainfall, but also during storms and times of strong wind. "The new method is very good in 

comparison to the old one. Because it survives the strong wind, and also it is very 
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productive", a female farmer in her forties told me. I prodded her further on what the 

difference was, and she told me how it had been in the previous way of farming:  

 

"In the old way, since it is so crowded together, they [the plants] don't have that much 

strength. In addition to that: since the soil has been repeatedly ploughed, the soil is soft. 

And when the wind comes, the root of the plant is not deep root, it is only on the surface. 

And nothing to hold it down. Easily it can be destroyed by the strong wind. But the new 

method, since the land is not cultivated around, it is strong still and it is firm. It holds the 

plant itself. It is very scientific." 

 

This opinion was common among the majority of the farmers, each talking in various ways 

about how the CA method was better adapted to both rain and wind because the plants were 

more rooted in the ground and the top soil was less vulnerable to exposure and weather 

impacts. As in the previous quote, some of the farmers mentioned how reduction in tilling 

helped conserving the structure in the soil, and that undisturbed soil, preferably with some 

plants covering it, was far less vulnerable to soil erosion and run-off compared to loose soil 

that was frequently tilled. Like one of the lead farmers told me: "We don't want our top soil to 

be eroded. Since our land is sort of elevated, like, slopy, when we don't cultivate it or plough 

it, the grasses will hold the top soil and even if rain comes, it won't get damaged." Another 

farmer, this one from a smaller kebele, said: "Even if it is stormy, heavy rain, or what so ever, 

since the top soil has grass on top and is not cultivated, not ploughed, it resists it and holds it." 

This is in line with what Hobbs et al. (2008) mention, namely that CA has an advantage in 

cases of heavy rain because the soil surface is better protected and the improved soil structure 

prevents run-off. One of the older and more experienced farmers was also very optimistic 

about the changes he had seen in the fields and about the improved likelihood of saving the 

harvest and the land even in times of extreme weather: "Even if it is too much rain, since the 

land is not ploughed, and the soil is not exposed to erosion, still the crop can survive. The 

roots are not exposed to erosion and nothing is going to damage the land. So, in case like that, 

it can be survive the disaster on that land." It is interesting to note that although this was only 

the first season the farmers applied CA, and the first harvest had not even come yet, they had 

still observed great changes already. 
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Drought 

Drought was a concern shared by others, and surprisingly, in this case very few of the farmers 

were convinced that CA would bring much change or make any difference. An older, male 

farmer who was not optimistic about CA's chances of combating drought, told me the 

following: "It is difficult to say anything when it is shortage of rain, because we can't fetch 

water from the river and water it, and there is no solution. The shortage of rain is good for 

nothing and the new method cannot bring any change." Several farmers replied similar things, 

like this elderly lady: "If the drought comes, it can destroy the corn, and the teff also. It is 

good for nothing. Everything is in God's hand. We cannot control that." I prodded further by 

asking whether CA did nothing to help in those cases. She replied: "We wait at God's hand. 

Nothing we can do." Although far from everybody showed a similar degree of helplessness 

and lack of trust in their capabilities to affect their situation (or the same willingness to let 

their fate be put entirely in the hands of God), it was quite striking how few of the farmers 

showed trust in the belief that CA would help them in situations of drought and delayed rain. 

It seemed that even though some farmers believed that CA could be beneficial for shorter 

periods of erratic rainfall, it would not help for longer periods of dry spells. For instance, 

when one of the female farmers talked about CA's ability to prevent erosion by holding the 

rain, I followed up on this and asked, given that conservation agriculture helps to hold the 

rain, will it also have benefits when the weather is too dry. She answered: "When the soil 

holds rain or water, it doesn't mean it holds for prolonged time. But it means that it controls 

the erosion and the top soil is not going to be eroded."  

The disbelief in how CA can be beneficial times of drought is a curiosity, given the strong 

arguments in the literature that CA is especially advantageous in dry areas. It has been 

claimed that one of the most important reasons for why farmers in South-Saharan Africa 

should implement CA is exactly its ability to soak up rain water and prevent evaporation. This 

keeps the soil moist for a longer period of time compared to conventional agriculture, and 

increases the likelihood of getting higher yields (Giller et al. 2009; Corbeels et al. 2013; 

Pannell et al. 2014; Pittelkow et al. 2015). We remember that, in experiences from East and 

Southern Africa, it has been shown that CA's best comparable advantage is in cases where 

rainfall is low (Rockström et al. 2009a), confirming CA's strong benefits as a water harvesting 

strategy. Bearing in mind that many of the farmers that were interviewed had experienced 

problems with unpredictable rainfall and more dry spells than before, this should be a very 

strong argument to adopt CA. It is difficult to point to explanations for why this was not the 
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case. It may be that it had not been focused much on during the training, and/or that the 

comparable advantage had not yet been demonstrated due to the fact that the farmers had not 

been practising CA for a full year and therefore not yet experienced how it performed during 

the dry season.  

 

Erratic rainfall 

As we know, water is a key limiting factor in most of Sub-Saharan agriculture. Although 

Gimbi and its surrounding areas belongs to the parts of Ethiopia that statistically receive most 

rainfall, lack of water is periodically still going to be a problem when depending on rainfed 

agriculture. Also, many of the farmers shared their concerns about how the weather had been 

increasingly more unstable during the last years. A farmer from the focus group said: "The 

weather changes, like for instance, the delay of rain. Last year, the rain started in April, this 

year in May. Sometimes it is punctual and sometimes it is not. So this affects our product and 

everything." Another farmer complained about erratic rainfall: "Rain came, early rain came 

and we cultivated and we planted. Then, it stopped in between, and again, rained, and 

prolonged again. This was not evenly expected and the rain, it caused a lot of problem. So, in 

case of that, it is a great challenge for us, for farmers." The unpredictability of the weather 

was clearly a source of much frustration, as another farmer expressed:  

 

"Formerly, the rain came as expected. When we have expected this month it is going to 

rain, then the rain comes. And when we say "the rain is stopping this month", then the 

rain stops. Our prediction in the past was more accurate." 

 

This not only shows that climate change is a real and existing phenomena in the farmers' 

lives, but also that unpredictability in weather patterns leads to higher demands when it comes 

to the farmers' agricultural methods and knowledge about adaptability and resilience to 

climate hazards.  

 

Recap 

My interviews imply that problems of unstable rainfall, dry spells and prolonged drought was 

a big worry to the majority of farmers I spoke with. Although few were familiar with the term 
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climate change, many of them could testify to problems of progressing climate change from 

experience in their own fields. It was clear that problems of erratic rainfall and weather 

unpredictability was more severe that what the farmers could remember from earlier years. 

The farmers showed a strong confidence in CA's abilities to withstand strong wind and rain, 

saying that the soil became less eroded by the rain and that the crop was more firmly rooted to 

the ground, handling the wind better. However, despite strong arguments from the literature 

that CA is best suited for dry areas, the farmers showed little belief that CA could help in 

times of prolonged drought. This was surprising, since one should think that better resilience 

against dry weather would be one of the most important arguments the farmers could have to 

adopt CA. It seemed like the farmers had little familiarity with how CA's ability to show 

comparable yield advantages in dry areas. In our model, this knowledge would probably 

constitute a strong benefit that would increase the likelihood of  long term adoption, and it 

may be that it should have been given more focus during the training of the farmers. 

 

5.5. Factor 5: Knowledge-dissemination 
The last factor of the CA adoption model is about the availability and dissemination of 

knowledge about CA. As we remember, lack of information about effects of CA components 

can hinder adoption (Farooq et al. 2011). Even though the knowledge is out there, there are 

still challenges of bringing this knowledge to the relevant people. This is shown by the fact 

that the farmers in this case did not show a full understanding of all the different aspects of 

CA that would have been relevant for their situation. The farmers received training in CA 

farming during the initial phase of the project. From the interviews it became apparent that the 

farmers had good knowledge about some aspects of CA and less knowledge about others. A 

lot of the knowledge related to practical issues, such as how to do the sowing and what 

distance it should be between the seeds. The farmers also showed awareness about the 

severity of soil erosion and how CA could prevent it. There were, however, indications that 

some central topics had been circumvented. Knowledge about how CA in the long term could 

increase soil fertility and decrease fertilizer dependency, or how it was comparably 

advantageous in dry weather because of its water harvesting properties, did not seem to be of 

much focus for the farmers. In other words, what one should think would be some of the most 

important arguments in favour of adoption, were not prevalent.  
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Integration with the extension service system 

Despite this, the positivity among the farmers towards CA was almost overwhelming. This 

may in part be due to the project's strong integration with the local extension service system. 

The cooperation with the Oromia Bureau of Agriculture in Gimbi is probably a key to the 

success. Through the interviews it was apparent that most farmers had a confidence in the 

advice given by the agricultural development agents. These agents were also people they had 

a lot of contact with, and who they met with on a general basis. The fact that the Oromia 

Bureau of agriculture had an important responsibility in the implementation of the project, 

invited trust among the farmers (perhaps partly because the project was then viewed as 

government-approved). The resources from the office provided a possibility to give relatively 

good training and supervision. Also, the fact that the local agriculture authorities worked 

together with the other executive partners of the project and gave consistent information, 

made the messages take an effective hold. This confirms what has been found in previous 

research, where extension services have been argued to be one of the strongest determinants 

of CA adoption (Arslan et al. 2014). This is because they are important channels of which to 

spread knowledge and information (Ketema and Bauer 2011). Based on the information 

acquired in field, it is safe to say that this project model works a lot better than if the project 

had been implemented without the involvement of local extension services; or worse, if the 

project executives gave a message that would be totally in conflict with what the local 

development agents were saying. From chapter 2, we also remember that memberships in 

farmers' organisations could play an important role for knowledge-dissemination (Ngwira et 

al. 2014). Based on the fact that no farmers mentioned this during the interviews, this did not 

seem to be an important factor in my case. 

 

Importance of the Sustainable Land Management program 

The structures that enable this kind of trust towards the extension services, have probably 

been strengthened throughout the years of implementation of the SLM program. As noted, 

Gimbi was chosen as a project site specifically because it had been involved in the SLM 

program during the previous years. Not only is it natural to assume that this program has 

contributed in building up a strong foundation of knowledge among the farmers about soil 

erosion problems and the necessity of sustainable land management. It is also likely that it has 

built up strong connections and relationships of trust between the farmers living in the kebeles 
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in the Gimbi district, and their associated development agents, agricultural officials and others 

connected to the extension service system. It is not unreasonable to think that when there has 

already been established good relationships over the course of several years, it is also easier to 

obtain the farmers' cooperation and willingness when new projects are to be implemented. 

 

Participatory research 

Another aspect that might affect likelihood of adoption, is, as we remember, farmers' 

involvement in research and knowledge production (Morse and McNamara 2003; Farooq et 

al. 2011). This project strongly involved farmers' participation, and, being a pilot, its research 

purposes was an important part of the design. The farmers received precise instructions on 

exactly how to plant, at what area and with what kind of seeds. The results were recorded by 

CIMMYT.  

Some of the farmers expressed confidence in the scientific and technological aspects of CA. 

Some of them also showed what one might call a scientific attitude towards the project. They 

talked about how they were doing research and experimenting. They were looking forward to 

seeing the results from the project and wanted to continue with further experimentation on 

other crops the following seasons. It seemed like the thought that CA was well-tested and 

researched, induced a lot of trust in the method. It may also be that the fact that CIMMYT 

researchers were responsible for conducting the training, further ensured farmers that this was 

a trustworthy, scientific project. From my field work alone, it is difficult to know to what 

extent the farmers felt they were involved in producing new and relevant knowledge, but my 

impression is that several of the farmers took this aspect seriously. If Farooq et al.'s (2011) 

claims are true, this participatory approach may accelerate adoption and increase the 

likelihood that it will be long term. 

 

Recap 

The farmers demonstrated a variability in the level of knowledge they had about the different 

CA properties and their effects. They were very knowledgeable of some aspects (like soil 

erosion, mulching, intercropping and CA's resilience against heavy rain and strong wind), 

while some other, central aspects were less featured (like CA's resilience to drought and how 

long term fertility increase benefits the farmers in form of less fertilizer dependency). Farmers 

also demonstrated little knowledge about options for resource utilisation for input alternatives. 
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It is probable that, given the project's small scope and restricted resources, training has 

focused mainly on the basic and practical knowledge needed to make the farmers well 

equipped to start up with CA and implement it during the first season. Through interviews, 

CIMMYT researchers and the Development Fund manager also confirmed that knowledge 

related to short term and demonstrable results had been given priority, because of the 

assumption that farmers are most likely to be convinced to be  long term adopters only after 

they have seen real effects.  

Despite knowledge holes, farmers showed great support towards CA only months after they 

had planted their first crops. This is probably largely due to the strong integration between the 

project and the local extension services, that had already established a strong relationship with 

the farmers in the area. This supports earlier findings that a well-functioning extension service 

system enables an efficient knowledge dissemination. In addition, the farmers' participatory 

research role in the project might have contributed to their dedication.  

 

5.6.  Long term adoption and project sustainability 
One of the most interesting and prominent finding from my data have been the farmers' 

overwhelming support for the implementation of CA, and how satisfied they were with its 

effects. There was remarkably little reluctance or ambivalence towards the new method, and 

little negativity towards the change they had had to make in their farming. This was clear even 

though it would become evident that many of the farmers did not demonstrate a full 

understanding of all the ways in which CA would be beneficial for them. It is interesting that 

although they did not show much knowledge about the long term benefits of adopting CA 

(like reduced fertilizer and pesticide needs), they still showed a great enthusiasm and trust in 

the new method. I would still argue that this information is important for CA to be adopted 

other places, because increased knowledge provides a better foundation for making decisions. 

 

Continuation and farmers' thoughts on long term adoption 

In each interview, I asked both about the farmers' general dreams for the future, and 

specifically about whether or not they thought they would continue doing CA in five years. 

Not one of them answered the last question negatively. "This conservation agriculture we 

have implemented now is just for a sample. And we've found it already very productive. Our 

dream is to continue for a long time and bring more production on a larger area," one of them 
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answered when I asked about her dreams for the farm. Another, male farmer was convinced 

about the positive effects CA was bringing to the soil and the productivity, confiding: "There 

is a great change. If it [CA] is adopted and accepted by all the farmers, this new method is 

going to bring a dramatic change, a great change. Because it is much better than the cultural 

way of farming." 

A third farmer from another kebele told me:  

 

"If we continue with this CA, for the following five years, there will be progress. The 

land can get more fertile. Not to be damaged. And then if we continue with this method, 

we can have abundant production, and we can have excess even to bring to the market, to 

sell to the market. We can get more than we need for our consumption."  

 

It was obvious that the farmers I spoke with expressed a clear wish and intent to continue with 

CA, and in many cases expand the area on which it was implemented. This indicates that the 

project has been successful in convincing the farmers that CA shows comparably better 

results than the traditional form of agriculture they had been using previously. 

 

Likelihood of dis-adoption 

As we remember, studies have revealed high  long term dis-adoption rates some time after CA 

projects have stopped giving input incentives (Arslan et al. 2014). Since the Gimbi project 

also was an input-incentivised project, it ran an obvious risk of high dis-adoption, as soon as 

farmers stopped being provided with inputs. Since my fieldwork was only conducted during 

the first season of CA cultivation, and had no continuous monitoring, it was impossible to 

give a clear answer as to the likelihood of future dis-adoption. What I can provide, however, 

are the farmers' views on  long term adoption and dis-adoption. It is true that a lot of things 

may happen in the future and that farmers' positions and attitudes can change, but I still argue 

that their present standpoint can give some insight into the likelihood of future outcomes. 

When I spoke with the farmers about the likelihood of continuing with CA, I made it clear 

that they had to base their answers on a scenario where they would have to do the farming 

independently, without relying on subsidised inputs, support or training. This was because I 

wanted to get some understanding of the viability of the farmers' adoption and the likelihood 

of obtaining sustainable change also a long time after the conclusion of the initial project. By 
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and large, the farmers were very committed to continue with  long term adoption, even though 

they knew they might have to continue with the method without any aid whatsoever from the 

project or from the local development agents (which is an unlikely scenario). Some of the 

farmers shared some reflections about the aid they had been given from the project, and about 

dependency of aid, which were insightful. This one farmer, for instance, said:  

 

"Living by somebody's knowledge or somebody's hand forever is dangerous. It never 

brings lasting improvement. So, once I've discovered that it is a good method, whether 

they continue teaching me or provide me help or not, I will continue. Because I've seen 

with my own eyes and I've discovered that it is a new method, and a good one." 

 

This passage shows an interesting perspective, I think, about independence and the ability to 

survive and thrive without the help from others. It also says something about the pride some 

farmers have in their own autonomy. Several farmers did not just express a possibility, but 

also a wish, to continue with the CA method independently. Even though they all appreciated 

the help and information they had been given though participating in the project, a few still 

clearly stated that in order for CA to really prove itself, they would have to be able to continue 

doing it without any external aid. In line with the last quote, some of the farmers showed a 

clear stance on dependency, and were very aware that they had no wish to have to rely on 

somebody else's help.  

I think this awareness in itself is a good indicator of the determination the farmers showed in 

terms of continuation. This was obviously a matter many of them had thought about 

previously and had formed an opinion about. As long as the method brought about positive 

change and increased productivity, they saw no reason to stop using it. Like one of them 

resolutely concluded: "Whatever brings a change or progress, nobody quits. Everybody 

desires or wants to continue with that. As long as there's a progress, why not? I will continue 

with it even after five years." 

Of course, what the farmers want and what proves to be feasible given the structural 

circumstances and the farmers' resources, might be two different things. It may be that it turns 

out to be very difficult for the farmers to continue with CA when considering all the costs in 

relation to the potential benefits. I do, however, argue that in terms of assessing the likelihood 
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and possibilities of  long term adoption, the replies the farmers gave, give reason for 

optimism.  

 

Explaining the good results 

Given previous experiences from the literature, the farmers in this project show remarkable 

optimism towards CA. An important part of the analysis must then be to try and understand 

why this is. I think this can be related to two major factors. The first is connected to structural 

issues, which have already been discussed. The fact that the project was well integrated with 

already existing local extension services, and that the farmers were included in an adequate 

way, are structural arguments for success. The second factor relates to the preliminary and 

actual results that were beginning to show itself already during the fieldwork. The farmers 

reported that they had observed differences between the CA maize and the conventional ones 

in terms of number of stocks on each plant. They had also already harvested beans as a 

secondary crop from the same field and benefited from the extra harvest. In addition, they had 

observed increased resilience against heavy rain and strong wind.  

The positive results that were indicated through the interviews, are in some degree confirmed 

by CIMMYT's technical report that evaluates the results from the pilot upon completion of the 

harvest (2016). It concludes that the major difference between the CA plots and the rest of the 

farmers' fields was plant density, where the CA plots showed a density of 42,935 plants/ha in 

comparison to 39,755 plants/ha on the conventional fields. This is probably due to the 

attention given to the sowing, where farmers were trained to sow systematically using rows 

and instructed to have a specific distance between the plants. The report argues that it should 

be possible to achieve an even higher increase in the future, reaching over 50,000 plants/ha. In 

addition, based on an analysis using data from 44 of the 111 farms involved in the project, 

CIMMYT concludes that over 60% of the farmers had an average yield potential increase of 

31% on their CA plots, while 17% of the farmers had no yield penalty. However, 22% of the 

farmers experienced some yield penalty due to CA practices, a result that needs further 

investigation in order to explain. It might be due to weeding, disease or other factors. Also, 

legume yields were unfortunately not included in yield statistics because they were already 

harvested before the assessment was done. There were not taken any soil tests to measure any 

changes in soil quality or fertility, but given the fact that these changes usually take several 

years, it is not likely that there would have been much difference to report on from only one 

season. 
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It is likely that the positive yield results are an effect of a complex combination of different 

factors. The relative importance of these factors are difficult to speculate on, given the limited 

data available. However, since the literature usually refers to benefits of CA in terms of  long 

term effects that are unlikely to show themselves in the course of only one season, I am 

inclined to think that some of the positive results from this pilot project may not be related to 

the actual CA properties themselves. Rather, it may be that improvements have shown 

themselves first and foremost as a result of general agricultural advances due to input use and 

better agronomical knowledge. As we know, farmers were equipped with both improved 

seeds and herbicide. There are also indications that they were using fertilizer to a larger 

degree than before. Given that few of the farmers were using these inputs before, at least not 

to the same extent and in the same systematic way, it is natural to expect a subsequent 

improvement in yield results. In addition to the input use, the farmers were regularly 

monitored by both CIMMYT staff, local extension agents and Development Fund staff during 

the cropping season to ensure that they received all the necessary support and advice. It is safe 

to assume that with this assistance, famers probably had better timing of their sowing and 

better opportunities to give the crops more attention and care during the germination process. 

As mentioned in chapter 2, timing of sowing is especially important in terms of productivity 

and enhancing the probability of larger yields, as is knowledge about correct application of 

inputs. It is therefore probable that the monitoring the farmers received, can explain a lot of 

the positive results. 

Some results, however, can be attributed to CA. The resilience against wind and rain, for 

instance, was a change many farmers had noticed, and which cannot be attributed to 

circumstantial factors alone. Also, the effects of intercropping are directly linked to the 

method itself, and farmers already reported satisfaction on being able to harvest beans in 

addition to maize even when the  long term effect on soil quality due to nitrogen fixation is 

omitted. Unfortunately, since the legume yields were not measured, we do not know the exact 

yield result from the combination of beans and maize. This must be better monitored in the 

continuation of the project. 

 

Sustainability 

Now that the initial phase of the pilot project is completed, it might be useful to say 

something about sustainability and possibilities for further continuation. It has been decided 
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that CIMMYT will take the lead in a continuation of the project in 2016, where the aim is to 

expand the area under CA practises and involve more than 500 farmers as participants in the 

new round. There has been developed a guidebook specific to the Gimbi context that gives a 

practical introduction to implementation of CA practises, and which will be distributed to the 

participants (CIMMYT 2016).  

CIMMYT (2016) concludes that the biggest lessons learned from the preliminary analysis is 

that the majority of the farmers confirmed the positive results from the analysis by expressing 

their interest to continue and even expand the new practices. This confirms the impression I 

got from my interviews. There are, however, several constraints that might make it difficult 

for the farmers to continue with CA, and for CA to be upscaled to a sizeable level.  

The first constraint is related to residue management. As we know, there was not enough 

residue available to implement mulching from the first season of CA. The amount of residue 

needs to be increased, and, CIMMYT also points to the need of increasing the residue quality 

by mixing different legumes (2016). In addition, there is a need to explore the different forage 

options in Gimbi, and most importantly limit free grazing. This involves making changes on a 

political level that can enable farmers to maintain their residue. As mentioned previously, 

changes on a structural scale such as this will be more difficult to implement than changes 

farmers can do individually. However, it is absolutely necessary in order to change 

conventional practises of communal grazing, which is a precondition if CA is going to 

expand. Also, better training in residue management and support for better trade-offs between 

soil cover and feed for livestock is needed (CIMMYT 2016). Structural incentives to decrease 

opportunity costs of crop residue must be considered.  

Technologies that allow control of infestation by termites, stemborers and pests, are also 

needed. As several of the farmers reported, termites and stemborers can be a real problem that 

may be detrimental to crops. Also, when mulching is implemented, farmers may face 

problems with infested residue that causes transfer of pests from one season to the next 

(Govaerts et al. 2007). As previously mentioned, these problems may be remedied with 

natural technologies in cases where increased pesticide use it not wanted. This, however, 

necessitates the right knowledge and equipment, which can be difficult to obtain and which 

may represent another barrier towards CA. It did not seem like the farmers had access to these 

necessities. 
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Still, the most important barrier towards sustainability and  long term adoption are arguably 

input constraints. The farmers I spoke with viewed inputs as the single most constraining 

factor. This confirms a lot of the literature (e.g. Lal 2007; Spielman et al. 2012; Arslan et al. 

2014). Farmers complained about the prices of fertilizer, and about how they were unable to 

supply themselves with it on a regular basis. At the same time, they seemed convinced that 

CA could not be performed without this input, which gives reason to believe that farmers face 

the choice of either dis-adopting CA, or buying fertilizer at the expense of other necessities in 

order to continue with CA. In either case there will be large trade-offs involved that, in the 

absence of subsidised input programmes, are only determined by the farmers' potential space 

of action and investment possibilities. As previously pointed out, access to seeds are a major 

structural inhibitor to CA adoption. We remember that the current seed market in Ethiopia 

systematically fails to sufficiently supply improved seeds, and especially legume seeds 

(Spielman et al. 2012). On this basis, a large scale implementation of CA is probably 

unfeasible until market supply chains have been improved and marked failures been 

corrected. Until this has been done, further CA projects and CA up-scaling in these areas 

hinges on continuous supply of seeds of the appropriate quality. 

 

Replicability and relevance 

Replicability is here discussed in terms of the replicability of this specific project onto new 

projects in other contexts. Relevance means in this case the general relevance of the findings 

of my study, which are separate from the project in itself.  

In terms of the project, there are certain issues that make replicability difficult. Although the 

project was designed and monitored by researchers, there were complications with the data 

collection gathered for the result assessment, which complicates the transferability. This is 

due to the fact that the researchers could not be present during the data collection because of 

travel restrictions caused by an ongoing conflict in this part of Ethiopia at the given time. 

Because of this, there are uncertainties connected with some of the results, even though the 

general positive conclusion remains valid. Also, my interviews indicate that there may have 

been irregularities in the routines connected to the supply of pesticides (both herbicides and 

insecticides), where farmers from different kebeles reported different experiences. This makes 

it difficult to draw conclusions on yield results, and to what degree variations in yield can be 

attributed to these irregularities.  
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It seems safe to say that the project in any case has lasted too short for any final conclusions 

to be made. More robust and valid results should be collected during a longer period of time, 

where routines, input use and yield results are more closely monitored. In order to get a better 

understanding of the barriers in relation to the long term benefits, tests of the soil quality 

should also be included in order to assess its development.  

In terms of the relevance of my findings, I argue that this study has given some interesting 

indications that in some cases corroborate existing research and in other cases contradict it. 

The study shows large support for CA among the farmers, a finding which is untypical when 

compared to many similar experiences from the same region. Simultaneously, there is reason 

to believe that this support can be connected to a successful abatement of some of the most 

important barriers towards adoption (inputs availability and knowledge dissemination), while 

other problems have been put on hold (challenges related to biomass and mulching).  

 
5.7. Summary 
This chapter has presented the study's empirical data and discussed the findings in relation to 

relevant literature. The data is based on subjective information gathered from farmers who 

where participating in the project. I also gathered additional information about the project and 

its context from the other stakeholders involved in the implementation of the project, namely 

the Development Fund, the local Gimbi office of the Oromia Bureau of Agriculture, and 

CIMMYT. Results have also been retrieved from the CIMMYT technical report that was 

made to review the project upon completion of the pilot.  

The analysis has been structured around the first five factors from my CA adoption model: 

labour, inputs, biomass, weather and climate, and knowledge dissemination. These factors can 

affect adoption positively or negatively, constituting either benefits or barriers. It turns out 

that some of these factors have been more important than others in affecting the farmers' 

willingness to adopt CA. The farmers viewed labour as a very beneficial factor, because they 

reported a significant decrease in labour needs as a result of implementing no-tillage. The risk 

of increased labour needs due to higher weed pressure, was remedied by the supply of 

herbicide, which brings me to factor number 2. In this case, inputs constituted a benefit for the 

farmers, because they were supplied with valuable inputs that enhanced productivity and 

lessened the workload. However, in a normal setting, inputs would have been a very large 

barrier for adoption, since almost all the farmers stated that the high prices of inputs and input 
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unavailability was a major problem for them. The importance of factor 3 on biomass is 

difficult to evaluate, due to the fact that mulching was not implemented in the pilot. However, 

taking into account that mulching is related to soil quality and the prevention of soil erosion, it 

is worth noticing that arguments about preservation of the soil were hugely important to the 

farmers. Soil erosion was a big concern, and although the farmers had not yet implemented 

mulching, they were aware of its positive effects. Farmers also mentioned intercropping and 

terracing as effective measures for protecting the soil. This leads us to the conclusion that 

farmers in Gimbi are likely to prioritise any methods that that prevents soil erosion and 

increases fertility, which strongly increases the likelihood of  long term CA adoption. Because 

of these important findings, the original factor 3 has been changed to include all aspects 

concerning soil quality, not only access to biomass. Concerning factor 4, farmers were 

enthusiastically talking about CA's ability to withstand heavy rain and strong wind, although 

they seemed more oblivious or doubtful when it came to CA's water harvesting capabilities 

and ability to endure drought. More knowledge about the last would probably help to further 

increase the value of CA in the eyes of the farmers, but it does not seem like this was a crucial 

factor in any case. Lastly, there is reason to believe that a well-functioning knowledge 

dissemination in this case has helped to decrease barriers and make farmers more aware of the 

benefits of CA. This has much to do with the design of the project and how it seems to 

successfully have integrated the local extension service system with research professionals 

and NGO resources, as well as to include the participants themselves in the creation of, and 

subsequent dissemination of, new knowledge.  

In short, it seems like most of the factors from the CA adoption model in this case are 

pointing towards a high likelihood of  long term adoption. However, there are issues 

concerning sustainability that probably will affect adoption negatively. This is because the 

situation for the farmers in all likelihood will change in the future when they no longer have 

the benefit of receiving support from the project. Although the farmers expressed a clear 

ambition to continue doing CA for many years to come, structural challenges may therefore 

make it difficult for the farmers to fulfil this ambition. The challenges are first and foremost 

connected to high input prices, input unavailability (primarily of seeds), and possibly lack of 

biomass for mulching.  
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. Conclusion 
 

 

Given that poor smallholders are facing a double negative exposure of food insecurity and 

serious climate change effects, the task of finding ways of improving productivity and 

increasing climate adaptation remains a vital one. Climate-smart agriculture (CSA) has for 

this reason attained popularity within the global development community. Conservation 

agriculture (CA) is being promoted as a key method within CSA.  

This study started out with the assumption that there were certain barriers to adoption of CA 

that prevented the method from becoming widespread in parts of Africa, like Ethiopia. 

Previous research indicates that southern and eastern Africa are especially difficult areas in 

which to implement CA (Giller et al. 2009; Grabowski and Kerr 2014; Baudron et al. 2015b), 

which could be an implication that the economic benefits for the farmers does not weigh up 

for the costs and to adoption (Pannell et al. (2014). Most of the literature assumes that the 

positive effects of CA will not show themselves until several years after implementation. 

Therefore, one is dependent on the farmers' willingness to invest in changes that they often 

will have to wait long to see a return on. In many cases, the farmer does not have an 

opportunity to make such an investment because the risk is too high and/or because the 

present needs are more immediate and important than the possible future gains. Since CA is 

believed to be especially appropriate for smallholder in these areas, it is important to figure 

out ways of reducing the barriers and maximising the benefits in order for  long term adoption 

to be as manageable as possible.  

Earlier research on adoption has often been criticised for being defined within too narrow 

economic terms, rather than assessing the situation in terms of the farmer and the complex 

reality she finds herself within. My focus in this study has therefore been to understand 

adoption from the farmer's perspective in order to get an insight into the decision-making 

process of weighing barriers and benefits against each other. The findings from the study has 

by and large proven to be opposite from what I expected. Instead of revealing reasons for why 

farmers find it difficult or challenging to adopt CA, I interviewed farmers that were 

completely convinced about the merits of CA and expressed clear intentions of continuing 

6 

https://vpn2.uio.no/+CSCO+1h756767633A2F2F6A6A6A2E667076726170727176657270672E70627A++/science/article/pii/S016788091300354X#bib0155
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with the method as well as integrating it to larger parts of their agricultural land. The success 

of the project implementation and the optimism towards the method on the farmers' part, was 

surprising and inconsistent with much previous research. 

Through interviews with farmers who participated in the case project, I identified factors that 

were of importance for them when deciding whether or not to adopt CA, and I compared this 

against the CA adoption model. Among the benefits were a decrease in labour needs, and 

features related to soil fertility and prevention of soil erosion. However, not everything in the 

garden was rosy. Among the important barriers were high input costs, low input availability, 

and possibly low biomass access and associated high opportunity costs for crop residue. The 

successfulness of the project was in large part due to efficient knowledge-dissemination and 

relatively high awareness among farmers about the various elements and effects of CA.  

A central finding was the the attention to properties relating to soil quality was more 

important to the farmers than I anticipated. Therefore, I chose to modify the adoption model 

so that factor 3 could be more multi-faceted and include these various elements. This sort of 

framework revision is integral to the abductive research process described in chapter 3, where 

theory and data are informed by each other. The approach allows the researcher flexibility to 

adjust the analytical basis so that the findings from the empirical data, as in my case, can have 

concrete impact on the knowledgebase. The revised CA adoption model will consequently 

look like this: 

 

Figure 3: Revised CA adoption model 
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Overall, the farmers reported positive changes on several factors, and both yield increase and 

higher plant density were confirmed in the project's technical report (CIMMYT 2016). 

However, since it is generally acknowledged that CA takes time to show its positive effects, 

there is reason to believe that some of the observed positive changes does not, in fact, stem 

from the CA method itself. Rather, it is likely a result of the use of fertilizer, herbicides and 

improved seeds, as well as a general attention to good agronomy, such as timeliness of 

sowing. Still, the faith the farmers had in CA seemed very solid.  

From a pragmatic point of view, one can perhaps argue that as long as the farmers see positive 

results from conversion, it does not matter exactly why the results happen. What is most 

important, is that it increases the likelihood of  long term adoption. The question is, however, 

whether the positive results are possible to maintain over a longer period of time if the cause 

of their origin is removed. In the analysis, I criticise the sustainability of the Gimbi case 

because the farmers, to a high degree, were dependent on external supplies of inputs in order 

to get the desired results. In the interviews with the farmers, it was uncovered that affording 

and accessing these inputs normally posed a major challenge for them. This challenge 

constituted a big problem in their everyday lives because unpredictability caused difficulties 

for their ability to plan ahead of the crop season, and because the expenses forced them to 

prioritise between inputs and other necessities. 

For the purpose of discussing relevance and transferability, the question is: How special is 

Gimbi as a case? This is, of course, difficult to answer. Gimbi district represents, in many 

ways, the typical African countryside. Most of the people here depend on agriculture and are 

small-scale farmers that are living at the mercy of variable weather, and are hoping for the 

next harvest to be abundant enough to provide temporary food security and some extra 

income. Gimbi is also an interesting case because it corresponds to the areas where CA, 

according to Baudron et al (2015b) should make an especially positive impact. These are 

areas where labour and mechanical energy are limited, where yields are constrained by water 

supply, and where there are severe problems with erosion. Also, Gimbi is located in a country 

that has a very high population growth and that already struggles with handling serious 

impacts of climate change, impacts that are worsened by the fact that agriculture constitutes 

the majority of the national economy. The population increase leads to further intensification 

of the agriculture and higher area pressure, which worsens the problems of soil erosion. 

Therefore, successful, large-scale implementation of CA could make a major positive impact 
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for the country's development. Furthermore, the case of Gimbi provided an opportunity to 

study implementation of CA in its initial phase, in an area where CA was still relatively new, 

but where the structures for agricultural knowledge-dissemination provided a good foundation 

for adoption. 

There are unique aspects of all cases which makes generalising almost impossible. However, I 

do believe there are aspects of this study that may be relevant for other situations, and some 

findings that can add to existing knowledge. One of the most interesting discoveries has been 

how the farmers showed real willingness to try CA and to experiment with a new and 

unfamiliar method. My experience from this study is that many farmers are eager to learn, and 

to explore new techniques and technologies that may be beneficial to both themselves and the 

environment. My study also indicate that it is possible to overcome, or diminish, important 

barriers to adoption. Farmers expressed a clear intent to continue with CA and implement it 

on a  long term basis. They wanted to be independent and keep doing the method regardless 

of external aid or input subsidies.  

However, even if farmers are internally motivated and subjectively convinced by the benefits 

of CA, and are thereby willing to invest in a conversion to CA, structural challenges need to 

be overcome in order for large-scale implementation to be feasible. It is of little help that 

farmers want to do CA if, for example, the market does not supply them with the necessary 

seeds to carry out intercropping, and even if farmers want to cover their fields with mulch, 

they are still dependent on local regulations or arrangements that prevent their crop residue 

from being eaten by the neighbour's livestock. This structural limitation on individual agency 

is in line with Giddens' structuration theory from chapter 3, which points to how actors and 

structure both are constitutive of, and affect, each other (Aakvaag 2008).  

At this point, the structural conditions in the context of Gimbi are not in place to enable a 

serious upscaling of CA. However, the farmers in Gimbi may in time benefit from the 

favourable premises of an extension service system and local authorities that are invested in  

long term implementation at a local scale, and which seems intent on working towards 

structural change in order to accomplish its goal. This can possibly result in a decrease in 

structural barriers in the future, and may, in combination with the farmers' willingness and 

optimism towards CA, just constitute the transitional driving force needed to achieve  long 

term change. Also, the experiences from this project may prepare the ground for replication in 

other parts of the country. The scope and organisation of the Ethiopian extension service 
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system should make it possible to geographically diffuse the model through the organisational 

structure in an efficient manner, thus enabling a more comprehensive and feasible 

commitment to the implementation of CA in Ethiopia. As for the possibility of further CA 

diffusion in and around Gimbi, there are certainly observations supporting a "neighbour 

effect", where the participant farmers demonstrated the benefits of CA for curious neighbours 

who got inspired to try out the method themselves. On that note, my last reflection in this 

thesis is that although CA projects are usually instigated by external agents, the farmers 

themselves can and should be the central agents for maintaining, sustaining and spreading the 

method, if CA is going to have a chance of widespread success. This is something Gimbi may 

prove to be an example of. 
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Appendix 
 

1. Interview guide 
The interview guide underwent several revisions during the field work, and this is the latest version. It 

served as a starting point for conversation. 

 

1. Tell me a little bit about your household. How many people are there? How old are they? 

Family constellation? 

2. How do you earn your income? 

3. What do you produce on your farm? Cash crops or subsistence? Any livestock? 

4. How did you first come to hear and learn about the CA project? What were you told? 

Prodding about what information the farmers initially received. 

5. In your opinion, what are the main differences between CA and the traditional way of 

farming? Further prodding on the various principles, how they have been implemented and what of 

effects they are meant to give. What kind of changes have the farmers already seen? Are they 

beneficial and in what way? 

6. In what way have the work tasks and workload changed? Do you do more or less labour? Are 

the tasks different than before? Further prodding on what is more and less laborious and why. 

7. After you joined the project, have you received any resources from the project managers? 

Further prodding on what kind of resources they have received, both seeds, fertilizer, pesticides, 

training and other relevant things. Questions about what kind of input they usually use, and what they 

buy themselves. Also about whether they use their own seeds and natural fertilizer. 

8. Have your friends and neighbours reacted to the new method? In what way?  

9. What are the most important benefits and challenges of CA that you can think of?  

10. A little bit about the weather. In cases of extreme weather, how do you think the CA 

compares to the old way of farming? Follow-up questions. How do they cope in these situations. 

11. And in general, in your life, what would you say are the biggest problems for you as a 

farmer/that you have to deal with? 

10. If the project was to stop, and you didn't get any more help or aid to do CA, do you think 

you would still continue? Why/why not? 

11. If you were to picture your farm in five years, how would you like it to look like, what 

changes would you like to have happened? 

12. Is there anything else you want to ask or tell me? 
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2. Original project outline for the Gimbi project (excerpts) 
 

I have included the following excerpts from the project outline in the original application of funds for 

the Gimbi pilot project. This is to provide the reader with some additional background information 

about the project from the point of view of the implementing organisations. 

 

This project document is a basis for planning, budgeting, contract, monitoring and assessment  

 
 

Version February 15, 2015 

Country:  Ethiopia 

Geographic 

Area(s): 

Gimbi district, Oromia region,  

- Gebe micro-watershed in Cholli Michael kebele, 

- Hora micro-watershed falling in both Lelisa-Yesus and Lalo-Cholli 

kebeles, 

- Melke micro-watershed in Were Seyyo kebele and 

- Genja and Gasi micro-watersheds in Melka-Gasi kebele.    

Pilot Project 

Name: 

The collaboration between Oromia Bureau of Agriculture and Development Fund ( 

DF) of Norway for the implementation of Climate Smart Agriculture (CSA) in 

Oromia region. 

Main goal of 

the pilot 

project:  

Systematize the use of Climate Smart Agriculture for improved food security in 

Oromia Region  

Target 

groups for 

the pilot:  

30 staff government staff at all levels ,150 Lead Farmers and a number of follower 

farmers 

Report 

Compiled By:

  

Mohammed Haji 

Phase Period: Year 2015  

Application 

for specific 

year 

Year 2015 
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Background for the pilot project  

 

1. Problem Analysis (theory of change).  
 

This pilot project where “Systematize the use of Climate Smart Agriculture for improved food 

security in Oromia Region” is the main outcome, has been developed by Oromia Bureau of 

Agriculture and Development Fund of Norway after an initiative from the Royal Norwegian 

Embassy.  

The purpose of this pilot project is two - folded; 

1. To develop tools and guidelines on Climate Smart Agriculture (CSA) for training of 

Bureau of Agriculture staff, Lead Farmers and follower farmers in CSA with the main 

focus on Conservation Agriculture (CA). To develop structures for follow up and 

coaching of the trained farmers.  

2. To see the training in CSA being implemented in the farmers field. 

It is strongly believed that the experience The Development Fund of Norway has will be of 

great help to the Oromia Bureau of Agriculture in the effort to:  

1. Develop training materials and systematize the training and extension on CSA,  

2. Build capacity in CSA of Bureau of Agriculture staff at all levels,  

3. Train selected farmers (Lead Farmers) in CSA and  

4. Support in the implementation of CSA in the farmers field.  

Therefore, in the interest of the region, the Oromia Bureau of Agriculture is determined to 

enter into agreement with The Development Fund of Norway. 

Challenges in the farmer’s field: 

The main challenge farmers face in Gimbi district is food insecurity and the dwindling of 

resource base. The factors causing these are explained as follows:  

Soil erosion and nutrient depletion: In the highlands, mixed farming systems and long years 

of agricultural production, coupled with deforestation, free grazing and farmland expansion to 

meet the demands of the ever-increasing human and livestock population have led to severe 

land degradation such as gully formation. The inherently fragile soils, undulating terrain and 

the highly erosive nature of the rains have always exposed the highlands highly vulnerable to 

soil erosion. Moreover, crop production in the highlands is predominantly cereals involving 

continuous cultivation with frequent working or pulverization of the soil. And as a result, 

there has been very little ground cover when the long rains arrive and pound the bare soil in 

June–August, in which the soil is practically more susceptible to erosion. Impoverishment of 

the soils and declining organic matter contents are serious challenges across the region. In 

general, studies indicate that up to 400 tons of fertile soils per ha is lost annually in areas 
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where no soil conservation work has been done, or with little or no vegetation cover. Quite 

obviously, the major proportion is from the farmlands in the highlands and midlands and 

Gimbi falls in the same trap. 

Poor farming methods: Though oxen are used, primitive farming is practised. Better 

practices such as zero tillage, row cropping, intercropping, crop residue management, pest 

control, compost preparation, appropriate technologies, etc., are not used. 

Low crop productions and productivity: Because of the traditional farming practices, the 

yield of crops is low and farmers are not able to feed their families throughout the year, leave 

alone produce for the market. 

Land degradation: The land is degraded due to inappropriate use and the management of 

natural resources, inadequate inputs, unsustainable farming and grazing practices which are 

related to policy failures in the past.  

Pest or termite infestation: Western Wellega zone including Gimbi district is highly affected 

by termite and pest infestation which are menace to crop production. 

2. Ways of working. 

 

The following steps will be taken into consideration when implementing the project:  

1. To sensitize the formal levels in the Bureau of Agriculture; Region, Zone, Woreda and 

Kebele about the proposed intervention and get their understanding and acceptance 

2. Identify the gaps and needs for CSA / NRM in the Region by involving the 

agricultural experts of the Bureau  

3. Develop a training guide on CSA suitable for the Oromia context based on the gap 

analyses. Topics that will be included in the guide should be relevant and adaptable in 

the local context.  

4. Training of trainers (TOT) in the newly developed guide on CSA. This will be to the 

Bureau of agriculture staff at various levels (including DAs). Can in some cases also 

include innovative and very good farmers (based on their previous implementation in 

their fields).  

5. Training of Lead Farmers on CSA (main focus on CA), that act as examples for other 

farmers in his/her area. This will be a residential training held at Kebele level where 

the trainers will be the ones trained on the CSA guide. Selection criteria for the LF 

will be developed; women and men should be equally represented.  

6. The Lead Farmers train their peers on farm by showcasing what they have learned and 

advising the neighboring farmers on how the different interventions can increase their 

yields and at the same time conserve the environment. The spreading of the CSA 

technologies should be based on interest from the farmers and not something that are 

forced on them.  

7. After all levels are sensitized and trained, the Bureau of Agriculture staff should have 

a clear follow up plan for the farmers. This is the part of extension of the pilot. The 

Bureau will have to agree on how they will / can do this and an extension schedule 

will be developed. 
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8. The CSA activities are integrated with those SLMP NRM activities to be 

complementary to each other 

9. Knowledge generated under the CSA implementation will be documented and 

disseminated. 

 

3. Stakeholder Analysis.  
 

Planned Monitoring 

Stakeholders Why are they 

involved? 

How are they 

involved? 

When might they be 

involved? 

What is the stakeholders’ 

opinion about the project? 

Population     

 1.target group, 

Lead Farmers 

and their 

followers 

Direct beneficiaries Trainees,  From start to end. Most are positive are 

positive, some are unsure,  

Government 

Institutions 

    

2. Bureau of 

Agriculture 

staff at all 

levels, Region, 

Zone, Woreda 

and Kebele line 

offices and 

especially 

Agriculture 

office 

Direct and indirect 

beneficiaries 

Identify gaps, assist in 

developing training 

materials, as trainers 

and support for 

farmers 

From start to end Positive with some fear 

on acceptability by 

farmers 

3. Woreda 

Administration, 

kebele 

administration  

Beneficiary and 

supporter 

Institutional support, 

motivating Lead 

farmers and follower 

farmers 

From Start to end  Positive with some fear of 

acceptability by farmers 

Research     

CIMMYT They have extended 

information and 

experience in the field 

of CSA 

Provide technical 

support in the 

development of 

training materials and 

to the farmers on the 

ground 

From Start to end  Positive to contribute their 

knowledge 
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4. Project Goals and Targets 
  

ACTIVITIES PER OUTPUT 

Here you include the main activities that you plan for each output. List the activities in bullet 

form.  

 

Output 1, CSA knowledge increased among Bureau of Agriculture staff and farmers 

 Training of Trainers (ToT) on CSA. A total number of 30 Bureau of Agriculture staff 

and some Lead Farmers trained as trainers. As many women as possible will be 

identified and trained.  

 Identify 150 (50% women) Lead farmers 

 Train 150 (50% women) Lead Farmers in CSA. The developed guide / manual on 

CSA will be used in the training 

 Implement CSA in the farmers’ fields, use the knowledge from CIMMYT research  

 Follow up the implementation of CSA on the Lead Farmers plots 

 

Output 2, Systematize the CSA implementation for Oromia Region  

 Sensitise Bureau of Agriculture staff on CSA 

 Identify indigenous CSA knowledge (if any) and build up on it  

 Identify gaps in the Bureau on CSA 

 Develop a training guide / manual on CSA (in collaboration between Oromia Bureau 

of Agriculture and CIMMYT) 

 Develop an extension plan for the follow up of CSA implementatio 
 

5. Gender 
 

The project will strive to ensure gender equality in the implementation of the pilot. When Lead Farmers will be 

identified, the gender aspect must be included. Ideally 50% of the selected farmers for training should be 

women. Also when Bureau of Agriculture staff will be selected for training, attempt shall be made to prioritize 

women as TOT trainees. The implementation of CSA is perceived as labour saving technology, and this will 

specifically benefit women.  

The project will provide sex segregated data in all reporting.  

 


