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Chapter 1

1.1 Land degradation in the Highlands of Ethiopia
More than 85% of Ethiopia’s population inhabit rural areas and primarily depend on
livelihoods that draw income from land resources (MoARD, 2010; CSA, 2013). The vast
majority of the Ethiopian rural population are smallholder subsistence farmers and they
predominantly practice rain-fed agricultural production (Tadesse & Belay, 2004; Anley et
al., 2007). Agriculture is the backbone of Ethiopia’s economy and food provision (MoARD,
2010; Gebrehiwot & van der Veen, 2013). The sector accounts for about 42% of the
country’s Gross Domestic Product (GDP), 90% of export revenues and 85% of employment
(Adego et al., 2018; CSA, 2018). However, agriculture in Ethiopia is characterized by low
productivity (Weldemariam et al., 2013; Abebe & Sewnet, 2014), and consequently cannot
cover the food requirements of the country’s population (Adimassu et al., 2014). Factors
attributing to the low level of agricultural productivity and food insecurity in Ethiopia
include land degradation, climatic change and variability, low application of inputs and
political instability (Anley et al., 2007; Abi & Tolossa, 2015; Miheretu & Yimer, 2017).
Land degradation refers to a long-term decline in the productivity of the land due to human
activities, exacerbated by natural processes (Taddese, 2001; Bhan, 2013; Tesfahunegn,
2018), and includes all the processes that reduce the productive capacity of land resources
and their ability to perform essential functions (Hurni, 1993; Taddese, 2001; Hurni et al.,
2010). These processes include soil erosion, soil nutrient depletion, reduced availability of
soil water, deforestation and loss of soil biodiversity (Hurni et al., 2010; Lanckriet et al.,
2015; Tesfahunegn, 2018). Soil erosion by water is the most widespread and severe form of
land degradation constraining agricultural production and food security of smallholder
farmers (Haileslassie et al., 2005; Tamene & Vlek, 2008; Gebremichael et al., 2015). It
triggers loss of fertile top soil during heavy rainfall, especially on bare and unprotected
farmlands, and results in long-term decline and seasonal shortages in household food
production (Haileslassie et al., 2005; Gebremichael et al., 2015). Likewise, declining soil
productivity has exacerbated declining crop yields, which, in turn, undermine food security
of the rural poor (Sonneveld & Keyzer, 2003).
The problem of land degradation is particularly persistent in the highlands of Ethiopia,
where the majority of the country’s population lives and depends on farming (Amsalu & de
Graaff, 2007; Mengistu et al., 2015; Adego et al., 2018). The Ethiopian highlands cover about
65% of the total area of the country, 90% of its arable lands, house 90% of the human
population and 60% of the livestock population (Hurni et al., 2010). The cause of land
degradation in the highlands of Ethiopia is basically intensive cultivation on steep and fragile
farmlands with unsustainable land management practices (Shiferaw & Holden, 1998; Asrat
et al., 2004; Tamene & Vlek, 2008). Soil characteristics, rugged topographic settings, erosive
rainfall and a cropping pattern dominated by cereals make the Ethiopian highlands
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vulnerable to soil erosion (Hurni, 1993; Lanckriet et al., 2015). In this regard, it has been
estimated that more than 1.5 billion tons of topsoil is eroded from the highlands of Ethiopia
every year (Taddese, 2001; Tamene & Vlek, 2008), which could have provided billions of
extra tons of food crops to the national agricultural production (Taddese, 2001). These food
crops, such as cereals and pulses, are crucial to the food security of smallholder farmers and
their households in Ethiopia (CSA, 2018).
Moreover, changes in rainfall amounts and patterns (too much or too little), together with
an increase in temperature, seriously threaten agricultural productivity and food security in
the highlands of Ethiopia (Hurni et al., 2010; Gebrehiwot & van der Veen, 2013). Changes in
rainfall and temperature enhance the probability of crop failures and the proliferation of
weeds and insects, to eventually reduce crop yields (Araya & Stroosnijder, 2011; Liniger et
al., 2011) and food availability (Adimassu et al., 2014; Abi & Tolossa, 2015). In addition,
recurrent drought and erratic rainfall distribution have adverse effects on soil productivity
and soil water holding capacity for crop production (Mengistu et al., 2015). The core
argument of this research is that Sustainable Land Management (SLM) is required in
Ethiopia to reverse the problem of land degradation and increase the country’s economic
growth and food security.

1.2 Sustainable land management (SLM) in Ethiopia
Over the last decades, SLM has become a major international response to tackle
accelerating land degradation. In Ethiopia as well, SLM has become important and has
received increasing emphasis in the country’s development agenda that aims at bringing
sustainable agriculture and food security among subsistence smallholder farmers (Yirga et
al., 2014; Nedessa et al., 2015). The government of Ethiopia, in collaboration with several
consortia of development partners, such as World Food Program, World Bank and African
Development Bank, has made huge investments in promoting SLM practices over the past
decades (Shiferaw & Holden, 1998; Osman & Sauerborn, 2001; Bewket, 2007). Public
interventions in soil conservation were initiated after the occurrence of the 1970s and
1980s devastating drought and famines in particular (Hurni, 1993; Osman & Sauerborn,
2001). Over decades, massive soil and water conservation activities were designed and
implemented in highly degraded areas and in food deficit areas, mainly through food-forwork programs (Shiferaw & Holden, 1998; Asrat et al., 2004; Moges & Taye, 2017).
Construction of physical structures such as bunds, terraces and check dams in cultivated
fields, as well as planting trees on hillside areas, were given due emphasis over the years
(Bewket, 2007). However, the efforts have not been widespread and did not bring the
expected changes (Moges & Taye, 2017).
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Likewise, between 1995 and 2009, SLM activities were implemented as part of Ethiopia’s
agricultural extension programs for individual farm-households (Bewket, 2007). Since 2010,
guided by the successive Growth and Transformation Plans (GTP I & II) of Ethiopia, SLM
activities are being implemented through community mass mobilization at watershed level
(Wolancho, 2015; Adego et al., 2018). The GTPs are a national development framework for
five year periods (FDRE, 2010), with the current GTP II (lasting till 2020) being directed to
achieving the country’s vision of becoming a middle income country by 2025 (FDRE, 2016).
Mass mobilization is a strategy pursued to mobilize all land users in a community (men,
women and youth) to collectively address soil erosion and declining productivity of
farmlands (Danano, 2010; Wolancho, 2015). This strategy aims at scaling-up SLM over a
large area (Nedessa et al., 2015) and is crucial to increase the impact of SLM practices
beyond the initially targeted area and target groups, as such reaching the majority of
farmers (Uvin et al., 2000; Franzel et al., 2004). A good scaling-up strategy may reduce the
time lag between technology development and its massive uptake (Gündel et al., 2001).
Primarily, a scaling-up strategy is crucial for more effective investments in SLM practices
(Tukahirwa et al., 2013). The main SLM practices implemented through mass mobilization
in the Ethiopian highlands include physical measures, such as bunds, terraces, check-dams
and in-situ soil moisture conservation structures, as well as biological measures, such as
planting trees and area enclosures for natural regeneration (Danano, 2010).
Despite the introduction of various SLM practices, farmers’ investments in these practices
remain limited (Adimassu et al., 2012). In this regard, physical structures are often poorly
adopted, hardly maintained and sometimes even removed by farmers (Kassie et al., 2010).
As a result, land degradation has continued to be a critical threat to Ethiopian agriculture
and to attaining the country’s food security targets (Mengistu et al., 2015; Nedessa et al.,
2015; Miheretu & Yimer, 2017). Research over the past decades revealed that adoption and
implementation of SLM practices by Ethiopian farmers is constrained by personal, socioeconomic, biophysical and institutional factors (Asrat et al., 2004; Shiferaw et al., 2009;
Adimassu et al., 2012; Abebe & Sewnet, 2014; Teshome et al., 2016a). Personal factors
include age, education, perceived effects of erosion and perception of technological
attributes (Tadesse & Belay, 2004; Abebe & Sewnet, 2014). Among the socio-economic
factors identified to constrain adoption were labor, farmland size, social capital, access to
information and sources of income (Amsalu & de Graaff, 2007; Abebe & Sewnet, 2014;
Miheretu & Yimer, 2017). The biophysical factors (or field characteristics) cover slope, soil
type, soil fertility, soil depth, topography and rainfall (Tadesse & Belay, 2004; Amsalu & de
Graaff, 2007; Shiferaw et al., 2009; Miheretu & Yimer, 2017). Similarly, a top-down
approach, poor extension services, lack of considering farmers’ priority needs and farming
systems, and a high emphasis on the promotion of physical structures are some of the
institutional factors constraining SLM (Bewket, 2007; Shiferaw et al., 2009; Kassie et al.,
2010; Weldemariam et al., 2013).
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1.3 Scaling-up SLM practices in Ethiopia
The issue of scaling-up SLM practices has received much attention in Ethiopia based on the
notion that the practices of successful farmers (i.e. model farmers) need to be spread to
other farmers to bring more benefits to the majority of smallholder farmers more quickly
(FDRE, 2010, 2016). Scaling-up is the process of increasing the impact of SLM practices that
achieved success in a limited area by a small group of people to reach more people over a
larger area (Uvin et al., 2000; Carter & Currie-Alder, 2006). It is also a process of doing more
of the same over a larger geographical area (Wigboldus et al., 2016). The most widely used
definition of scaling-up is that “Scaling-up leads to bring more quality benefits to more
people over a wider geographical area more quickly, more equitably and more lastingly”
(IIRR, 2000). According to Gündel et al. (2001), central concepts to this definition include a
people centered vision, equity and sustainability, which are also important for SLM.
An enabling institutional and policy environment as well as stakeholders collaboration are
important for the process of scaling-up (Mutoko et al., 2014), as they build partnerships,
mobilize resources, promote genuine participation of stakeholders and build local
institutional capacity in a sustainable manner (Franzel et al., 2004). Both vertical and
horizontal scaling-up are often used to explain the scaling-up of SLM practices. Vertical
scaling-up involves the coordination between different institutional levels and policy
departments to establish an enabling institutional and policy environment and to ensure
sustainability (Gündel et al., 2001; Franzel et al., 2004; Aad Kessler, 2006; Tukahirwa et al.,
2013). The horizontal scaling-up involves the geographical spreading of SLM practices to
reach more farmers (Mutoko et al., 2014). Both are important to motivate more farmers to
adopt and implement SLM practices (Aad Kessler, 2006). Raising awareness, changing
farmers’ mindset, promoting genuine participation and enabling them to become
intrinsically motivated to plan and invest in their future is crucial for the horizontal scalingup of SLM practices (Carter & Currie-Alder, 2006; Kessler et al., 2016). The biggest challenge
for SLM in Ethiopia is therefore how to achieve wide-scale impact, at a geographical scale
larger than the traditional scale of singular intervention through projects.

1.4 The Problem and research questions
In Ethiopia, despite efforts being made to implement SLM practices that have a potential to
improve soil fertility and increase productivity, widespread adoption by local farmers has
been limited (Anley et al., 2007; Bewket, 2007; Shiferaw et al., 2009; Abebe & Sewnet,
2014). At the same time, some farmers, often spontaneously, adapt SLM practices to make
them fit their farming system and limited available resources such as farmland, labour and
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finance (Bekele & Drake, 2003; Amsalu & de Graaff, 2006; Teshome et al., 2016a). This
adaptation, i.e. what farmers do with the introduced practices, based on their own
knowledge, and how they make them fit to better work in their own local conditions, is very
important (Douthwaite et al., 2001; Douthwaite et al., 2009). Farmers’ knowledge in this
regard is their understanding of how the introduced SLM practices work, and where to
implement them on their farm to achieve better results (Meijer et al., 2015). Especially,
when farmers adapt the introduced SLM practices to make them fit their farming system,
one might conclude that such farmers are committed and intrinsically motivated to
implement these practices and to maintain them. This is crucial in halting land degradation
and improving productivity (Shiferaw et al., 2009). It also strengthens the potential for
successful implementation and continued use of introduced SLM practices (Meijer et al.,
2015).
However, in Ethiopia, information is lacking on how local farmers adapt soil conservation
technologies, and how effective these are in combating land degradation and fostering SLM.
Farmers’ adaptation of introduced SLM practices plays a critical role in facilitating scalingup over larger geographical areas (Douthwaite et al., 2001; Millar & Connell, 2010; Mutoko
et al., 2014). This is because scaling-up is not only about adopting the recommended
practices, but rather a process of learning to implement these practices, and adapting them
to better fit to the local conditions (Millar & Connell, 2010; Wigboldus et al., 2016).
Following IIRR (2000), scaling-up is about people adapting SLM practices to their local
contexts and learning from their experiences. Likewise, Franzel et al. (2004) and Carter &
Currie-Alder (2006) indicate that scaling-up involves learning, experimentation,
adaptation/modification.
Although much knowledge about adoption in the highlands of Ethiopia is already available
(e.g. Amsalu & de Graaff, 2007; Teshome et al., 2016a; Miheretu & Yimer, 2017), limited
research has been done to better understand which practices spread spontaneously and
how these are adapted to fit the farming system. Information is also lacking on how to
enhance Ethiopian farmers’ awareness and motivation to implement SLM practices in their
fields and integrate these into their annual farm planning. Another issue that needs further
study is the policy and institutional environment of Ethiopia that can foster or limit the
widespread adoption and scaling-up of SLM practices. Therefore, the main purpose of this
research is to analyse spontaneous adoption and scaling-up of SLM in the Central Highlands
of Ethiopia. As a way to attain this general objective, the research poses the following
research questions:
1.

How have stone bunds spontaneously spread in the Girar Jarso woreda, and what are
their characteristics?
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What are the key-factors in household characteristics that explain why some farmers
spontaneously implement stone bunds and other farmers do not?
How to trigger Ethiopian farmers’ motivation and awareness to practice integrated
farming in their fields, and to invest in SLM practices in the future?
What changes are required in the policy and institutional environment of Ethiopia to
enable the scaling-up of SLM practices through a more integrated mass mobilization
approach?

1.5 Definition of terms and concepts
In this section, I present definitions of the most important terms and concepts used in this
thesis.
SLM: refers to the use of suitable technologies or practices that farmers implement on their
farmland to satisfy individual and community needs, while simultaneously ensuring the
long-term productive potential of the farmland and maintaining environmental functions
(Liniger et al., 2011; Schwilch et al., 2014; Nedessa et al., 2015).
Practices (or technologies): refers to a combination of land management
activities/techniques and knowledge implemented by farmers in the field to control
erosion, improve soil fertility and increase productivity.
Spontaneous spreading: refers to the adoption and implementation of SLM practices based
on farmers intrinsic motivation using his/her own resources, as well as knowledge from
projects, neighboring farmers or through participation in mass mobilization campaign.
Intrinsic motivation: refers to doing an activity for the inherent satisfaction of the activity
itself, driven only by the personal willingness and readiness to undertake action and
improve (Aad Kessler, 2006; Deci & Ryan, 2012).
Integrated farm management: refers to managing the farming system in such a way that it
integrates SLM practices with the existing crop production, livestock production and income
generation activities, contributing to an increase in farm resilience and food security.
Mass mobilisation campaign: A strategy pursued to mobilize all farmers to make labour
available for the implementation of SLM activities (Leta et al., 2018).
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Enabling environment: involves a favourable policy and institutional environment that
encourages farmers to invest in SLM practices, and that speeds-up the processes of
spreading SLM practices over a wider geographical area (Adimassu et al., 2016).

1.6 Methodological design
1.6.1 Description of the study area
The study is undertaken in the Central Ethiopian Highlands, specifically in the Girar Jarso
woreda of North Shewa zone, Oromia region (Figure 1.1). The woreda is found along the
highway to Debre-Markos in the North-western direction at a distance of 112 km from Addis
Ababa, capital city of Ethiopia. The woreda is located between 09o40'00''N - 10o00'00''N
latitude and 38o35'00'E - 38o56'30''E longitude. The total area of the woreda is about 494
km2. More than 65% of the area is characterized by steep-slopes and a mountainous
topography. The elevation ranges between 1300 and 3419m above sea level (Abi & Tolossa,
2015; Tolossa et al., 2015; Seyoum, 2016a). The average annual temperature ranges from
11.50C to 350C, whereas the average annual rainfall ranges between 801mm and 1200mm,
according to meteorological data of Fiche Station. Administratively, the woreda
encompasses 17 rural kebeles. The total population of the Girar Jarso woreda in 2017 was
85,606 (CSA, 2013).
Rain-fed mixed farming (crop production and livestock raising) is the main means of living
for more than 90% of the population in the woreda. In addition, small-scale irrigation is
practiced in some of the kebeles in the woreda (Abi & Tolossa, 2015). The main dominant
soil type in the woreda are Vertisols, but also Nitosols and Cambisols are found (Seyoum,
2016a). Cereals and pulses are the major food crops grown in the area. In the Girar Jarso
woreda, however, land degradation in the forms of soil erosion and soil nutrient decline is
a common phenomenon, resulting in declining household food security (Abi & Tolossa,
2015). Likewise, a study by Tolossa et al. (2015) and Seyoum (2016a) indicates the
prevalence of severe land degradation problems in the woreda due to deforestation and
reduction of the vegetation cover, expansion of cultivated farmland to marginal areas (e.g.
steep slopes), inappropriate land management practices, continuous cultivation with short
fallowing periods and over-grazing/free grazing.
In order to tackle the problem of land degradation, various SLM practices have been
introduced in the Girar Jarso woreda, especially structural measures such as stone bunds,
terraces, diversion ditches, check dams, micro-basin and hillside terraces. Introduced SLM
practices are those promoted by different projects (e.g. MERET, Managing Environmental
Resources to Enable Transition) and the governmental extension programs. Farmers in the
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woreda also apply some local land management practices on their farms, such as fertilizer
applications, contour cultivation, crop rotation, multiple cropping, and construction of
traditional diversion ditches and waterways. Unlike the local practices, the introduced
practices have standard length, width, and height (Bekele & Drake, 2003).

Figure 1.1 Map of Ethiopia, Girar Jarso woreda and the study watersheds

1.6.2 Methods
The overall research design of this study is a case study approach consisting of quantitative
and qualitative surveys based on a participatory learning process. Participatory research is
important to understand farmers’ experiences with SLM technologies (Sturdy et al., 2008;
de Souza et al., 2012). This method has been widely used by many scholars to identify locally
available SLM technologies with their consecutive approaches (e.g. Douthwaite et al., 2009;
Liniger et al., 2011; Schwilch et al., 2014; de Vente et al., 2016).
Primary data are collected using a combination of household surveys, interviews,
discussions and field observations. For research questions 1 and 2, data are generated using
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household surveys with 80 farmers, focus group discussions and field observations. Data for
research question 3 are generated through household surveys with 52 farmers and focus
group discussions. For research question 4, institutional data are collected using interviews
with 30 key informants. Secondary data are obtained from published and unpublished
books, articles, research papers and government documents. Descriptive statistics (e.g.
percentages, means and standard deviations) and Principal Component Analysis are used
to analyze the quantitative data, whereas content analysis is used to analyze the qualitative
data. Similarly, t-test and chi-square tests are used to test significance levels.

1.7 Thesis outline
The thesis consists of the introduction and five chapters. Chapter 2 contributes to the
understanding of the process of spontaneous spreading, by analysing where stone bunds in
the area have been spontaneously implemented (on which plots and farms) and how they
look like (their characteristics and effects). The characteristics of farmers who
spontaneously implement stone bunds are assessed and further analysed in Chapter 3. The
focus is here on household characteristics that explain differences between farmers who
spontaneously implement stone bunds and farmers who do not.
Lessons learned from Chapter 2 and 3 are used in Chapter 4 to develop an adapted (more
participatory and more integrated) training approach for the mass mobilisation campaigns,
which is tested and validated in the field with a group of farmers. The focus of this adapted
training approach is on strengthening farmers’ knowledge and awareness about natural
resources management, drought mitigation and integrated farm planning. Its validation
provides insights in how to trigger farmers’ motivation to integrate SLM practices into their
farming system, as such providing an opportunity to speed-up the scaling-up of SLM and
achieve more sustainable impact.
Chapter 5 analyses the existing institutional and policy environment for SLM
implementation and suggests how this environment needs to change to foster scaling-up
SLM. In this Chapter, we identify the perceived limitations and opportunities for institutions
at the national, regional and local level for scaling-up SLM. The final Chapter discusses the
major findings of the thesis, and outlines the main conclusions drawn from the findings. It
also draws out the policy and extension implications, science and society contributions and
discusses issues for future research.
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2. Understanding the spontaneous spreading of
stone bunds in Ethiopia: Implications for
sustainable land management
This study deals with the spontaneous spreading of stone bunds in the Central Ethiopian
Highlands, i.e. the adoption and implementation of stone bunds by farmers on their own
initiative. The study tests the hypothesis that spontaneously implemented stone bunds, as
compared to stone bunds implemented by mass mobilization campaigns, are more
integrated with other land management practices and lead to higher yields. Data are
collected in the Girar Jarso woreda through field observations and household surveys.
Descriptive statistics are used to analyze and test the data at 1% and 5% probability
levels. Results show that stone bunds are spontaneously implemented mainly on farmlands
located nearby the homesteads where farmers perceive severe erosion, poor soil fertility
and steep slope gradients. Compared to stone bunds implemented by mass mobilization,
spontaneously implemented stone bunds are perceived as better maintained, more
frequently modified to fit the farming system and better integrated with soil fertility
management practices such as applying fertilizer, compost and manure. Particularly, this
better integration with other practices is very important, because it makes stone bunds
more effective in reducing erosion, leading to beneficial effects on soil moisture and soil
productivity, as perceived by farmers. The study, therefore, suggests that the mass
mobilization campaign should use a more participatory and integrated approach, in
which there is ample space for awareness raising and learning concerning the benefits of
integrated farm management, and in which farmers themselves have a leading role in the
decision on where to construct stone bunds. Such a strategy will lead to more sustainable
impact on soil fertility and food security than the current top-down intervention
approach.

Based on:
Abi, M., Kessler, A., Oosterveer, P. & Tolossa, D. 2018. Understanding the spontaneous
spreading of stone bunds in Ethiopia: Implications for Sustainable Land Management.
Sustainability, 10 (8). http://doi.org/10.3390/su1008266.
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2.1 Introduction
Subsistence agriculture is the main source of livelihood for more than 85% of Ethiopia’s
population (CSA, 2015). However, the country faces challenging problems in its struggle to
make agriculture sustainable and to achieve food security (Bekele & Drake, 2003; Asrat et
al., 2004). In Ethiopia, land degradation in the form of soil erosion and nutrient depletion
seriously threatens agricultural productivity and is a major cause of food insecurity (Amsalu
& de Graaff, 2007; Meijer et al., 2015). The problem is persistent in the Highlands of
Ethiopia, where the majority of the country’s population lives and depends on farming. Land
degradation in the Highlands of Ethiopia is primarily caused by intensive cultivation on steep
and fragile farmlands with unsustainable land management practices (Asrat et al., 2004;
Tadesse & Belay, 2004). Furthermore, soil characteristics, topography and the cropping
pattern (dominated by cereals) make the Ethiopian Highlands vulnerable to soil erosion
(Gete et al., 2006). In this regard, it has been estimated that 42 ton/ha (Hurni, 1993; Bekele
& Drake, 2003) to 179 ton/ha (Shiferaw & Holden, 1999) of soil is eroded from cultivated
land every year. Hence, we can infer that the fate of Ethiopian smallholder agriculture relies
on the quest for Sustainable Land Management (SLM).
In Ethiopia, SLM is an important issue and receives emphasis in the country’s development
agenda, which aims to reverse land degradation, improve agricultural productivity and
achieve food security through implementing soil and water conservation practices at a large
scale (Snyder et al., 2014). In this regard, many development projects and programs have
been initiated and implemented by successive Ethiopian governments in collaboration with
several consortia of donors since the 1970s (Hurni, 1993; Snyder et al., 2014; Teshome et
al., 2016a). Between 1995 and 2009, the Ethiopian government incorporated SLM practices
into agricultural extension packages/programs for individual farm-households (Teshome et
al., 2016a). Recently, SLM practices have been promoted and implemented through
community mass mobilization at a watershed level, as part of Ethiopia’s Growth and
Transformation Plans (GTP I and II) (FDRE, 2010, 2016). GTPs are a national development
framework for five year periods: GTP I (2010/11 to 2014/15) was directed towards achieving
the Millennium Development Goals by 2015 (FDRE, 2010), and GTP II (2015/16 to 2019/20)
was directed towards achieving the country’s vision of becoming a middle income country
by 2025 (FDRE, 2016). The main SLM practices implemented through (community) mass
mobilization include physical measures, such as stone/soil bunds, terraces and check-dams,
as well as biological measures, such as tree planting and area enclosures (Danano, 2010).
Despite considerable efforts made to promote SLM through different intervention
strategies, limited adoption of SLM practices by local farmers is reported in many studies
conducted in the Highlands of Ethiopia (for instance, Bekele & Drake, 2003; Tadesse & Belay,
2004; Wolka, 2014; Abdela & Derso, 2015; Adimassu et al., 2016). At the same time, some
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farmers adopt SLM practices spontaneously, on their own initiative. Such farmers often
adapt and implement these practices to make them fit to their farming system and limited
available resources, and integrate them with other measures by using their own knowledge
and family labor (Beshah, 2003; Amsalu & de Graaff, 2006; Teshome et al., 2016c). However,
there is limited research done to better understand which practices spread spontaneously
and how these are adapted to fit the farming system. Having more insight into such
spontaneous spreading would help to improve current SLM scaling-up strategies and better
enable the inclusion of farmers’ knowledge and practices into a technology spreading
strategy (German et al., 2006).
This study provides insights into how stone bunds have spontaneously spread in the Girar
Jarso woreda, the Central Highlands of Ethiopia, as such contributing to the understanding
of the process of spontaneous spreading. Stone bunds are chosen because these are widely
promoted and implemented on farmlands in the study area. The study further tests the
hypothesis that spontaneously implemented stone bunds, as compared to stone bunds
implemented by mass mobilization campaigns, are better integrated with other land
management measures, and therefore lead to higher yields.

2.2 Conceptual and Theoretical Frameworks
2.2.1 Conceptual framework
The concept of SLM has emerged as an important global issue due to accelerating land
degradation worldwide, including Ethiopia. SLM refers to the use of suitable technologies
or practices that farmers implement on their farmland to satisfy individual and community
needs, while simultaneously ensuring the long-term productive potential of the farmland
and maintaining environmental functions (Hurni, 2000; WOCAT, 2007; Liniger et al., 2011).
SLM practices are structural, agronomic, vegetative and management measures used to
control soil erosion, reduce nutrient depletion, improve soil conservation and enhance
productivity (Shiferaw et al., 2009; Adimassu et al., 2016). Some examples of SLM practices
include: terraces, stone/soil bunds, minimum tillage, intercropping, composting, manuring
and agroforestry. This study focuses on stone bunds, which, in Ethiopia, can play a crucial
role in addressing soil erosion on farmlands (Vancampenhout et al., 2006). Stone bunds are
an embankment of stones constructed along the contour line to reduce or stop the velocity
of water flowing down-slope, consequently reducing soil erosion (Gebremichael et al.,
2005; Vancampenhout et al., 2006) (Figure 2.1).
SLM approaches encompass the ways and means to support and enable farmers to
implement, adopt and adapt SLM on the farmland (Hurni, 2000; WOCAT, 2007; Liniger et
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al., 2011). In Ethiopia, the regular government extension program, the food-for-work
program and mass mobilization are important approaches for spreading SLM practices
(Danano, 2010; Nedessa et al., 2015). Next to project – or program – based SLM approaches,
World Overview of Conservation Approaches and Technologies, WOCAT (2007) identifies
the “spontaneous” approach, in which farmer-to-farmer learning takes place, often
supported by an adequate enabling environment for spreading of SLM practices.
Spontaneous spreading can be measured in terms of the distance that a practice has spread,
for instance, from the original farmers involved in a project to non-project farmers through
existing social networks (German et al., 2006). In this research, the term ‘spontaneous
spreading’ refers to the adoption and implementation of SLM practices based on a farmer’s
intrinsic motivation using his/her own resources, and using knowledge obtained elsewhere:
from project interventions, from neighboring farmers or through participation in mass
mobilization campaigns.

a

b

Figure 2.1 Stone bunds on farmlands in the Girar Jarso woreda, Central Ethiopian Highlands. Spontaneously
implemented stone bunds (a); and mass mobilization campaign stone bunds (b) (Abi, 2015)

2.2.2 Theoretical framework
The diffusion of innovation theory (Rogers, 1995) was used here to better understand how
spontaneous spreading takes place, because it describes how knowledge of an innovation,
technical information and actual practices spread through-out a population within existing
social networks (Rogers, 1983; Straub, 2009). Rogers defines diffusion as the process, by
which an innovation is communicated through certain channels over time among the
members of a social system (Rogers, 1995). Innovation, in the context of soil conservation,
can be defined as a new technology for erosion control or the reduction of soil loss, and/or
the integration of a new technology into the farming system (Napier, 1991). It should be
noted that we used the term ‘innovation and technology (or practices)’ synonymously,
which is the same as Rogers does.
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Rogers (1995) and Carter Jr et al. (2001) argue that the diffusion process is determined by
the characteristics of the technology, the communication channel used to share the
information about the technology, and characteristics of these who adopt the technology
and the environmental contexts (geographical setting). Concerning the technological
characteristics, the farmer’s perception of the technology determines its spreading (Adesina
& Zinnah, 1993; Owen et al., 2006). This includes: (1) its relative advantage — the degree to
which a technology is viewed as better than the previously used practices, (2) its
compatibility — the degree to which a technology is consistent with the farming system,
farmer’s experiences and needs, (3) its complexity — the degree to which a technology
design is perceived as difficult to understand and use, (4) its testability — the degree to
which a technology can be experimented with on a limited area, (5) its observability — the
degree to which the results of a technology are easily visible to others, and (6) its
adaptability — the degree to which a technology is changed or modified by a user to fit the
farmer’s needs in a process of its implementation (Rogers, 1983). Therefore, as suggested
by Rogers, technologies that are perceived by farmers as having greater relative advantages,
compatible to the farming system, observable to others, adaptable to fit the farmland
condition, and less complex to use, would spread better than other technologies (Rogers,
2002). Among others, observability and compatibility are crucial in terms of triggering
spontaneous spreading. Farmers spontaneously implement certain technologies, when
they observe the benefits of the technologies in the fields of other farmers, and find it
convenient in their farming system (Reij & Garrity, 2016).
Similarly, access to information about an innovation is a decisive factor for its diffusion
(Adesina & Zinnah, 1993; Prager & Posthumus, 2010). Access to information enables a
farmer to have knowledge about a new technology, how to apply it on the field and what
its effect would be in terms of conservation, agricultural productivity, income, etc. (Meijer
et al., 2015). In this case, the role of agricultural extension workers and development agents
is crucial (Shiferaw & Holden, 1998; Ntshangase et al., 2018), named the ‘change agents’
(Rogers, 1983). In addition, Beshah (2003) and Meijer et al. (2015) suggest that information
and training play a significant role in the transfer of knowledge of introduced technologies.
Access to information triggers farmers to learn and implement a new technology, which is
crucial in the process of spontaneous diffusion (Rogers, 1995).
Moreover, Rogers (2002) explains diffusion in terms of a social learning process, through
which people talking to people spread an innovation. For instance, individuals may learn
about the characteristics of the technology from their neighbors’ experiences (Conley &
Udry, 2001; Straub, 2009; Karidjo et al., 2018), particularly when a technology implemented
on a neighbor’s farmland is visible (Cramb et al., 1999). In addition, Carter Jr et al. (2001)
and Peshin et al. (2009) suggest that interpersonal communication (a face-to-face
exchange) is highly effective in forming and changing attitudes towards a technology, as it

24

Chapter 2

increases diffusion of information on available technologies and their benefits. Similarly,
Kiptot et al. (2006) point out that farmer-to-farmer diffusion provides a potential alternative
mechanism for technology spreading through extension campaigns. Next to this, knowledge
about a technology can also be developed through self-testing and self-experimenting the
technology (Conley & Udry, 2001; Vanclay, 2004; Straub, 2009).
Hence, knowledge can be obtained through different ways: through farmer-to-farmer
learning, own experimentation, and through sharing experiences about a new technology
(Mercer, 2004). Nonetheless, geographical settings, including the topography, soil
condition, slope, land size and location, also affect technology use (Meijer et al., 2015);
technologies can only be used when they are suitable to local conditions and the farming
system (Wejnert, 2002). Literature shows that modifying and adapting technologies to
make them fit to local conditions are important for the effectivity of these technologies to
tackle environmental problems (Napier, 1991; Mercer, 2004; Shiferaw et al., 2009).
Therefore, a thorough understanding of the geographical setting, in which innovations take
place, as well as of the technological characteristics and sources of information that farmers
use, are important aspects that help to understand spontaneous spreading; these are all
addressed in this paper.

2.3 Research Methodology
2.3.1 Description of the study area
This study was undertaken in the Girar Jarso woreda (similar to district, an official
administrative unit), Central Ethiopian Highlands. The total area of the woreda is about 494
km2 with an elevation ranging between 1300 and 3419 m.a.s.l. The woreda encompasses 17
rural kebeles (similar to ward, the lowest official administrative unit) and has a total
population of 80,080 people (CSA, 2013). Annual rainfall ranges between 801 mm to 1200
mm (according to Fiche Station meteorological data) with annual temperature between 11
°C and 21.8 °C. Rain-fed mixed farming (crop production and livestock raising) is the main
means of livelihood for more than 90% of the population in the woreda, with some smallscale irrigation practiced in some kebeles.
The main soil types found are Vertisols, Nitosols and Cambisols. Vertisols are the dominant
soil types in the woreda (Seyoum, 2016b). Cereals are the most important food crop. Soil
erosion and soil nutrient depletion severely threaten agricultural production in the woreda
(Kassahun, 2006; Abi, 2012; Abi & Tolossa, 2015; Seyoum, 2016b). Similar to other Ethiopian
Highlands, various SLM technologies (structural and biological measures) have been
implemented in the study area to curb erosion problems. The structural measures include
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construction of bunds, terraces, diversion ditches, check-dams, micro-basins and hillside
terraces. The biological measures comprise enclosure of degraded lands from human and
animal interference and tree plantings.

2.3.2 Sampling techniques
Given that stone bunds are found widely spread on farmlands in the Girar Jarso woreda, we
selected this practice to understand spontaneous spreading. It should be noted that we
considered stone bunds implemented on the farmlands over a five-year period (2010-2014).
In this period, stone bunds have been intensively implemented at a watershed level through
mass mobilization campaign as part of the first GTP of Ethiopia. For the purpose of this
study, three watersheds of the Girar Jarso woreda (Gur watershed, Dhaka Bora watershed
and Tulu Dimtu watershed) (Figure 2.2) were selected. The respective watersheds are 990
hectares, 570 hectares and 600 hectares in size.
Farmers from each watershed were selected on purpose, using a two-stage sampling
technique. In the first stage, farmlands with spontaneously implemented stone bunds were
identified based on a snowball sampling approach. Snowball sampling is a non-probabilistic
form of sampling in which persons initially chosen for the sample are used as informants to
locate other persons having similar characteristics (Bernard, 2011; Neuman, 2014; Leavy,
2017). This type of sampling method is used in cases, where it is hard to identify samples in
the population, in this case, in farmers with spontaneously implemented stone bunds. In
addition, snowball sampling is appropriate to understand technology spreading in the
absence of external intervention or support (German et al., 2006). Accordingly, we selected
40 farmers (20 from the Gur watershed, 10 from the Dhaka Bora watershed and 10 from
the Tulu Dimtu watershed) with spontaneously implemented stone bunds. The difference
in the number of farmers chosen from the Gur watershed was based on the difference in
its size (larger than the Dhaka Bora and Tulu Dimtu watersheds) and the large number of
farmers living in the watershed. In the next stage, we compared the plots of these 40
selected farmers (called spontaneous adopting farmers or SFs) with other nearby plots
where stone bunds were implemented by farmers participating in the mass mobilization
campaign (called non-spontaneous adopting farmers or NSFs). Subsequently, we selected
20 NSFs from the Gur watershed, 10 from the Dhaka Bora watershed and 10 from the Tulu
Dimtu watershed based on purposive sampling technique. Hence, in total, 80 farmers were
selected for household surveys: 40 SFs and 40 NSFs.
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Figure 2.2 Map of Ethiopia, the Girar Jarso woreda and the three studied watersheds

2.3.3 Data collection and analysis
Data were collected through different data collection techniques, including field
observations, household surveys and key informant interviews. Field observations were
held in consultation with development agents working in the studied watersheds to obtain
general information on the implemented stone bunds. Household surveys with the 80
farmers were carried out from May to June 2015 using structured and semi-structured
questionnaires (see Appendix 1). Data related to farmers’ perceived farmland
characteristics, such as the farm size, erosion, soil fertility status, slope and location, were
collected to help understand where the stone bunds were implemented. Data related to
stone bund characteristics included maintenance of stone bunds, modifications made to
make them fit to the farming system, and integration with soil fertility management
measures. Application of chemical fertilizer, compost and manure are among the soil
fertility management measures considered to measure integration made with the stone
bunds. Data related to the characteristics of stone bunds were used to understand how
stone bunds differ, and whether there is a difference between stone bunds implemented
by SFs and NSFs.
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Furthermore, data were collected on the perceived effect of stone bunds on soil erosion,
soil moisture and yield to compare both types of stone bunds. Definitions of the variables
considered for this study are presented in Table 2.1. With regard to data analysis,
descriptive statistics, including cross-tabulation of the percentage distribution, as well as
the mean and standard deviations were used for analysis in Statistical Packages for Social
Science (SPSS). Significance levels were tested at the 1% and 5% levels using a paired-sample
t-test.
Table 2.1: Descriptions of variables used in this study
Variables
Description
Perceived farmland characteristics
Farm plot size
Size of farm plots where the stone bunds are implemented
Soil erosion
Level of erosion before stone bunds implementation
Soil fertility
Fertility status where stone bunds are implemented
Slope gradient
Slope gradient where stone bunds are implemented
Distance
Estimated walking distance of the plot to homestead of
the farmers
Stone bund characteristics
Maintenance
Whether the implemented stone bunds were maintained
Modification
Whether the implemented stone bunds were modified to
make them fit to the local conditions
Fertilizer
Whether chemical fertilizer was applied together with the
stone bunds
Compost
Whether compost was applied together with the stone
bunds
Manure
Whether manure was applied together with the stone
bunds
Perceived Effects
Erosion
Effects on erosion after stone bunds were implemented
Soil moisture
Soil
productivity
Crop yield

Effects on soil moisture after the stone bunds were
implemented
Effects on soil productivity after the stone bunds were
implemented
Effects on yield after the stone bunds were implemented

Yield
improvement

Believed that yield improvement was only due to stone
bunds

Values
Hectare
1=Severe, 2= Moderate, 3= Low
1= Poor, 2= Medium, 3= Fertile
1= Steep, 2= Gentle, 3= Flat
Minutes

1=No, 2= Yes
1=No, 2= Yes
1=No, 2= Yes
1=No, 2= Yes
1=No, 2= Yes

1= Increased, 2= No-change,
3= Reduced
1= Reduced, 2= No-Change,
3= Increased
1= Reduced, 2= No-Change,
3= Increased
1= Reduced, 2= No-Change,
3= Increased
1=No, 2= Yes

2.4 Results
This section presents the findings of the study. In the first sub-section, farmers’ perceived
characteristics of the farmlands are presented. In the second sub-section, we compare the
differences between stone bunds implemented by SF and those by NSF. In the third subsection, farmers’ perceived effects of implemented stone bunds are presented.
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2.4.1 Perceived farmland characteristics
Figure 2.3 presents some clear perceived differences between SFs and NSFs. Firstly, the
findings revealed that 90% of SFs implement stone bunds on farmlands at perceived
moderate to severe erosion levels, compared to 67% of NSFs. In addition, 40% of SFs and
only 10% of NSFs implements stone bunds on farmland with perceived poor soil fertility.
Hence, a large majority (90%) of NSFs and 60% of SFs implement stone bunds on their most
fertile farmlands. Furthermore, more SFs (23%) implement stone bunds on steeper
farmlands, as compared to NSFs (15%). A large majority of farmers (77% of SFs and 85% of
NSFs) implement stone bunds on slope gradients that are perceived as flat to moderate.
Moreover, the mean farm plots sizes, where the stone bunds are implemented, are 0.58
hectare for SFs and 0.65 hectare for NSFs. Concerning locations of farmlands where stone
bunds are implemented, the mean walking distances from home are about 13 minutes for
SFs and about 32 minutes for NSFs.

2.4.2 Stone bunds characteristics
Figure 2.4 compares SFs and NSFs concerning the characteristics of their stone bunds. The
results showed that about 91% of SFs maintain their stone bunds, compared to only 18% of
the NSFs. Moreover, a great majority of SFs (83%) confirmed that they modified their stone
bunds during implementation to make them better fit to the local conditions, whereas only
a small proportion of NSFs (13%) made such modifications. Furthermore, a majority of SFs
used higher numbers and more diverse soil fertility management measures integrated with
their stone bunds, with 92% using compost (vs 32% of NSFs), 83% using chemical fertilizer
(vs 55% of NSFs) and 67% using manure (vs 13% of NSFs).
100%

SF (N=40)

NSF (N=40)

80%
60%
40%
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Severe
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Figure 2.3 Perceived farmland characteristics in the Girar Jarso woreda, Central Ethiopian Highlands. Key:
SF — spontaneous adopting farmers, NSF — non-spontaneous adopting farmers
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Figure 2.4 Perceived stone bunds characteristics in Girar Jarso woreda, Central Ethiopian Highlands. Key: SF
— spontaneous adopting farmers, NSF — non-spontaneous adopting farmers

2.4.3 Perceived effects of stone bunds
With regard to the effect of stone bunds, Figure 2.5 shows how farmers perceive changes
in erosion problems, productivity of the farmland and yield. About 88% of SFs perceive that
soil erosion has decreased after constructing the stone bunds, while only 27% of NSFs
perceive the same phenomenon. Moreover, 90% of SFs and 38% of NSFs observe that the
soil productivity of their farmland has increased with stone bunds, while 93% of SFs and
61% of NSFs perceive increase in soil moisture of the farmlands. Furthermore, much more
SFs than NSFs (70% vs 23%) perceive that the crop yield has increased after stone bunds
implementation, although 79% of SFs and 44% of NSFs believe that this is not merely due
to stone bunds, but also due to the integration with soil fertility management measures.
Overall, stone bunds are mainly spontaneously implemented on farmlands with a poor to
medium soil fertility status, where erosion is perceived as moderate to severe, and these
farmlands are located nearby the homestead of the farmer. This indicates that stone bunds
are spontaneously implemented where they are most needed, and that stone bunds
implemented by the mass mobilization campaign are often constructed on other farmlands.
Besides, spontaneously implemented stone bunds are better maintained, more often
modified to fit into the farming system, and more often integrated with diverse soil fertility
management measures. As a result, compared to stone bunds implemented by the mass
mobilization campaign, more beneficial effects are perceived from the spontaneously
implemented stone bunds; not only in decreasing erosion problems on the farmlands, but
also in enhancing soil productivity and crop yields.
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Figure 2.5 Perceived effects of stone bunds on the farmland in the Girar Jarso woreda, Central Ethiopian
Highlands. Key: SF — spontaneous adopting farmers, NSF — non-spontaneous adopting farmers

2.5 Discussion
The aim of this study was to understand spontaneous spreading of stone bunds.
Summarizing the results of this study, Table 2.2 shows that there are numerous significant
differences between stone bunds implemented by SFs and NSFs. When looking at the
farmland characteristics, the statistical analysis reveals that significant mean differences (p
< 0.01) exist concerning perceived soil fertility of the farmland, erosion levels and the
locations of farmlands where stone bunds have been implemented. These three
characteristics together are decisive in explaining where stone bunds are implemented by
SFs. An explanation for this result is that farmers who use farmlands in areas that are more
vulnerable to soil erosion, perceive erosion problems and loss of soil more easily (Abdela &
Derso, 2015; Teshome et al., 2016a). Particularly when visible signs (rills and gullies) appear
on the farmlands, farmers perceive soil erosion as severe (Amsalu & de Graaff, 2006) and
hence decide to use erosion control measures (Shiferaw & Holden, 1998; Aad Kessler, 2006).
Moreover, farmlands closer to the homesteads can be better monitored and taken care of,
enabling more frequent supervision of the implemented conservation measures (Bekele &
Drake, 2003). Consistently, Pender & Gebremedhin (2008), Abebe & Sewnet (2014) and
Cholo et al. (2018) reported that farmers give more attention to farm plots closer to
homestead areas than distant farm plots. This also enables farmers (farm owners) and/or
other neighboring farmers to observe the effects of implemented stone bunds, suggesting
that visible effects are crucial in terms of triggering spontaneous adoption and
implementation of technologies.
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Table 2.2: Summary of main differences between stone bunds implemented by SFs and NSFs in the Girar
Jarso woreda, Central Ethiopian Highlands. Values for characteristics and effects are shown in Table 2.1.
Variables
Farm plot size
Soil erosion
Soil fertility
Perceived farmland
Slope gradient
characteristics
Distance
Maintenance
Modification
Fertilizer
Perceived stone bund
Compost
characteristics
Manure
Erosion
Soil moisture
Soil productivity
Perceived effects
Crop yield
Yield improvement
** p-value significant at 0.01

SF (N=40)
Mean
Std. Dev
0.58
0.24
1.68
0.66
1.88
0.82
2.05
0.71
13.13
8.25
1.95
0.22
1.83
0.39
1.83
0.38
1.92
0.28
1.67
0.48
2.88
0.34
2.93
0.27
2.80
0.61
2.65
0.58
1.21
0.42
* p-value significant at 0.05

Mean
0.65
2.18
2.20
2.18
31.45
1.18
1.13
1.55
1.32
1.13
1.93
2.21
1.88
2.00
1.56

NSF (N=40)
Std. Dev
0.26
0.66
0.61
0.68
7.28
0.39
0.34
0.51
0.48
0.34
0.80
0.96
0.94
0.68
0.53

t-test
0.224
0.001**
0.048*
0.424
0.000**
0.000**
0.000**
0.013*
0.000**
0.000**
0.000**
0.000**
0.000**
0.000**
0.053

Concerning the characteristics of the stone bunds, Table 2.2 shows that stone bunds
implemented by SFs were significantly better maintained than those implemented by NSFs.
Observations during fieldwork confirmed this: stone bunds implemented by NSFs were
poorly maintained and some were even destroyed and broken during ploughing. These
poorly maintained and damaged stone bunds can even be the cause of additional erosion
problems (Amsalu & de Graaff, 2006). However, the work of mass mobilization campaigns
focuses more on constructing new structures rather than paying attention to maintaining
the old or previously constructed structures (Wolka, 2014). Modifying stone bunds to make
them fit to local conditions is another important variable included to understand the
process of spontaneous spreading. Our analysis showed that spontaneously implemented
stone bunds were significantly more often modified during construction to fit to the local
conditions of the farming system than those implemented by the mass mobilization
campaigns. Several characteristics of these stone bunds were modified, including the
recommended spacing between bunds as well as the height and length of the stone bunds
to fit the needs of the farming system. This was also observed in a study conducted in
Hunde-Lafto area (Bekele & Drake, 2003) and the Beressa watershed (Amsalu & de Graaff,
2006), where farmers modified the original design of introduced technologies to fit the local
conditions. Our findings support the diffusion of innovation literature (Rogers, 1983, 1995,
2002), which argues that technologies modified or changed by farmers during
implementation spread better than other technologies hence facilitating the spontaneous
spreading of stone bunds.
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Another important finding concerns the integration of stone bunds with other measures on
the same field, as perceived by farmers. Integration means that soil management measures
that are intended to conserve the soil, as well as to improve crop yields (such as fertilizer,
compost and manure), are applied on the farmlands together with stone bunds. It was
hypothesized that stone bunds implemented by SFs were better integrated with these soil
fertility management measures and lead to higher yields, as compared to stone bunds
implemented by NSFs. The analysis confirmed the stated hypothesis. With spontaneously
implemented stone bunds, significantly more fertilizer, compost and manure are used in
integration with the stone bunds. An explanation for this is the proximity of the stone bund
plots implemented by SFs to their homesteads, because farmers are more likely to apply
fertilizer, compost and manure on farmlands close to the homesteads (Pender &
Gebremedhin, 2008). Another explanation is that SFs are more dedicated and aware about
the importance of integrating stone bunds with these soil fertility practices.
Moreover, the better integration of the stone bunds with fertilizer, compost and manure
has its beneficial effects on erosion control, soil moisture, soil productivity and crop yield.
The statistical analysis shows that significant differences between the perceived effect of
stone bunds implemented by SFs and NSFs exist for all these factors (p < 0.01). Results
showed that a large proportion of SFs perceive that erosion on the farmland has decreased,
and that both soil productivity and crop yield have increased after stone bund
implementation, and hence confirmed the hypothesis that stone bunds implemented by SFs
lead to higher yields. These results may be explained by the fact that spontaneously
implemented stone bunds are better maintained and integrated with more compost and
manure. In line with this, Aad Kessler (2006) suggests that manure use together with erosion
control measures, such as stone bunds, is a promising alternative for more productive
farmlands and agricultural production.
A study conducted by Hurni (1993) describes that erosion adversely affects crop
productivity by reducing availability of water to crop growth and soil nutrients. As a result,
when soil erosion control measures, such as stone bunds, are combined with the use of
compost and manure, they enhance soil moisture and improve availability of soil nutrients
(Nyssen et al., 2007; Pender & Gebremedhin, 2008). This is consistent with observations in
this study, where a high number of SFs perceived that water availability on the farmland has
increased after stone bunds were implemented. In addition, this will also result in higher
crop yields, which, in this study, was significantly higher for SFs than for NSFs. This implies
that the importance of ‘relative advantage’ (Rogers, 2002) holds true in our research
suggesting that farmers’ perceived relative advantage of stone bunds determines the
process of spontaneous spreading.
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Most interestingly, the study found that many farmers (particularly SFs, but not significantly
more than NSFs) believe that yield improvement was not due to the stone bunds only, but
rather to the integration of these with soil fertility management measures. The analysis
indicates that NSFs are also aware of the importance of integrating practices, but they
perceive that they use less fertilizer, compost and manure. Because of this, NSFs do not
experience higher crop yields. This finding is in line with a study conducted by Posthumus
et al. (2001) in Burkina Faso, reporting that conservation measures are more profitable
when integrated with soil fertility measures. Therefore, technologies that enhance
profitability are crucial in stimulating farmer’s adoption decision (Amsalu & de Graaff,
2007), and hence are important to understand spontaneous spreading. In general, because
the effect on yield is related to application of more fertilizer, compost and manure and they
are constructed on erosion prone farmlands where the effect of stone bunds is more visible,
spontaneously implemented stone bunds result in more short-term benefits than stone
bunds implemented by the mass mobilization campaign. Therefore, in order to convince
NSFs to also becoming SFs, the mass mobilization campaign must focus on constructing
stone bunds where these are most needed, resulting in quick wins.
However, the study also found that the mass mobilization campaign is an important source
of knowledge for farmers, and often motivates farmers to spontaneously implement stone
bunds on their own farmlands (Danano, 2010). About 60% of the farmers acknowledge to
have learned from the mass mobilization campaign and other projects (53%). Nevertheless,
most knowledge about stone bunds comes from neighboring farmers (93%) and practical
training (80%). This implies that spontaneous spreading of stone bunds is particularly
enhanced by farmer-to-farmer exchanges in the community, by education and by training.
This was also observed in a study conducted in Keita valley (Karidjo et al., 2018), where
farmers are inspired to adopt soil and water conservation practices by observing their
neighboring practices and sharing their knowledge about the benefits of adoption. Our
result is in line with the theory of diffusion of innovation discussed above, where Rogers
(1995) argues that sources of information are important in learning and implementing an
introduced technology. Therefore, this is an important requirement for the process of
spontaneous spreading to take place.

2.6 Conclusions and Recommendation
The central aim of this study was to provide insights into how stone bunds have
spontaneously spread in the Central Highlands of Ethiopia, thereby contributing to the
understanding of the process of spontaneous spreading. A first conclusion drawn from this
study is that stone bunds are spontaneously implemented where they are most needed:
mainly on farmlands where farmers perceive severe erosion, poor soil fertility, steep slope
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gradient and located nearby the homestead area. This finding has important implications
for the current mass mobilization campaigns, where farmers walk long distances to
construct stone bunds on the selected farmlands. Essentially, long walking distances may
discourage farmers to integrate stone bunds with soil fertility management measures,
which is important to contribute to yield productivity and achieve household food security.
Therefore, during the mass mobilization campaigns, stone bunds should be constructed
based on farmers’ opinion of where they are most needed and where the short-term
(visible) effects can be achieved.
The result of this study further indicated that spontaneously implemented stone bunds
affect soil erosion, soil moisture and soil productivity, and that they lead to higher yields
compared to stone bunds implemented through mass mobilization. These findings provide
important insights to policy makers and extension workers on how to control erosion
problems and improve soil fertility, simultaneously. Putting more stone bunds on farmland
is hardly useful unless they are integrated with soil fertility management measures, such as
compost, manure and improved tillage practices to contribute to improve yields. As a final
conclusion, we recommend that the mass mobilization campaign should use a more
participatory and integrated approach, in which there is ample space for awareness raising
and learning concerning the benefits of integrated farm management, and in which farmers
themselves have a more leading role in the decision on where to construct stone bunds.
Such a strategy will lead to more sustainable impact on soil fertility and food security than
the current top-down intervention approach.
In general, this article addressed the process of spontaneous spreading of SLM in the Central
Highlands of Ethiopia. The study found that spontaneously implemented stone bunds had
different characteristics than the conventional way of spreading technologies, through mass
mobilization campaigns. However, there is still an important issue to be addressed with
respect to spontaneous spreading, namely to what extent SFs and NSFs are different. The
next research challenge is to compare the characteristics and motivations of farmers who
spontaneously implement stone bunds with those of farmers who do not perform
spontaneous conduct on stone bunds.

Understanding the spontaneous spreading of stone bunds in Ethiopia: Implications for sustainable land
management
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3. How farmers’ characteristics influence
spontaneous spreading of stone bunds in the
Highlands of Ethiopia: a case study in the Girar
Jarso woreda
This study aims to identify key differences between farmers who spontaneously implement
stone bunds (i.e. farmers implementing stone bunds by their own initiative) and farmers
who do not. Data were collected in the Girar Jarso woreda in the Central Highlands of
Ethiopia, through a household survey with 80 farmers: 40 with spontaneously
implemented stone bunds and 40 without. Independent samples t-test, principal
component analysis and regression analysis were used to analyze the data. Results show
that five key-factors explain differences between the two groups of farmers: 1) readiness
to change, 2) available resources, 3) social capital, 4) type of family, and 5) commitment.
These factors together explain 73% of the variance in the dataset, and show that
particularly characteristics related to the farmer’s intrinsic motivation play a crucial role
to spontaneously implement and integrate stone bunds into the farming system.
Furthermore, results show that young farmers are most committed to soil conservation:
they are often intrinsically motivated dynamic farmers who are ready to change their
future and improve productivity and food security. The study suggests that government
extension programs should therefore focus more on these young and dynamic farmers,
and foster their readiness to change. This implies that extension workers and government
officials should better understand the crucial role of farmers’ intrinsic motivation when
dealing with sustainable land management, and also reformulate extension strategies and
messages. This is particularly important when developing scaling-up strategy that helps
to sustainably increase agricultural production and achieve food security of small-holder
farmers in Ethiopia.

Based on:
Abi, M., Kessler, A., Oosterveer, P. & Tolossa, D. 2018. How farmers’ characteristics
influence spontaneous spreading of stone bunds in the highlands of Ethiopia: a case
study in the Girar Jarso woreda. Environment, Development and Sustainability,
https://doi.org/10.1007/s10668-018-0203-2.
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3.1 Introduction
Increasing agricultural productivity and food security, while sustaining the production
potential of available natural resources, is a real challenge in Ethiopia. Subsistence
agricultural production is the main economic activity for the majority of the population
living in the country (Amsalu & de Graaff, 2006). However, land degradation in the form of
soil erosion and soil nutrient decline is severely threatening agricultural production in the
densely populated Ethiopian Highlands (Sonneveld & Keyzer, 2003; Amsalu et al., 2007;
Adimassu & Kessler, 2015). Soil erosion triggers loss of fertile top soil during heavy rainfall,
especially on bare and unprotected farmlands, and results in a long-term decline and
seasonal shortages in household food production (Gebremichael et al., 2005; Haileslassie et
al., 2005). However, there is evidence that improved production and productivity in the
Ethiopian Highlands is possible when sustainable land management (SLM) measures are
applied to address soil erosion and soil loss (Kassie et al., 2010; Yimer, 2015).
Over the last three decades, the Ethiopian government has been promoting and
implementing SLM measures in collaboration with a consortia of donors to address soil
erosion and to achieve food security (Kassie et al., 2010). These SLM measures, especially
the larger (infra-) structural ones, have been promoted and implemented mainly through
project and government extension programs, based on community mass mobilization
campaigns (Bewket, 2007; Wolka, 2014; Teshome et al., 2016a). Nevertheless, despite these
considerable efforts made by the Ethiopian government to promote SLM, only a limited
number of continued-users has been reported (Amsalu & de Graaff, 2007; Shiferaw et al.,
2009; Kassie et al., 2010). Also, spontaneous implementation of structural SLM measures
(e.g. through farmer-to-farmer learning) was only sparsely found in Ethiopia (Shiferaw et
al., 2009).
However, in a study conducted in the Central Highlands of Ethiopia, Abi et al. (2018b) found
that some SLM measures, particularly stone bunds, were spontaneously implemented on
some farmlands. Farmers doing this used their own family labor and knowledge, which was
often obtained during their participation in the governmental mass mobilization campaigns.
An interesting finding of this study was that such stone bunds were often constructed where
they were most needed, for instance on erosion prone farmlands and close to the farmer’s
homestead where more frequent monitoring and supervision are possible. Furthermore,
these spontaneously implemented stone bunds were often well integrated with other
measures to achieve visible results within a short-term period of time. This enhanced
integration of the stone bunds evidences that these farmers are experimenting with SLM
measures to make them more effective in controlling erosion and improving productivity
(Amede et al., 2006). Moreover, following Napier (1991), the fact that such farmers are
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interested and willing to spontaneously implement stone bunds and integrate them into
their farming system, will also motivate them to continue using these practices.
This study investigates farmers’ characteristics, particularly those factors that drive
individual farmers to spontaneously implement stone bunds integrated with other
measures in the Girar Jarso woreda. In this woreda, we previously conducted research on
the characteristics of spontaneous stone bunds (Abi et al., 2018b), and analyzed the location
of farmlands, stone bunds usages and their effects to contribute to understand where and
why the stone bunds spread spontaneously. The present study aims to identify the
characteristics of spontaneous farmers, by whom stone bunds spread spontaneously,
compared to non-spontaneous farmers to fill the gap. Spontaneous farmers are farmers
who adopt and implement stone bunds by their own initiative using their own family labor
and knowledge, and knowledge obtained from somewhere else. Non-spontaneous farmers
are farmers who have stone bunds on their farmland but these stone bunds were
implemented through the mass mobilization campaign. The main research question is: what
are the key-factors in household characteristics that explain why some farmers
spontaneously implement stone bunds and other farmers do not? Furthermore, we
hypothesize that spontaneous implementation of stone bunds is significantly related with
at least one of these key-factors in household/farmer characteristics.

3.2 Theoretical background
In this study, we used theoretical insights about decision making processes to help direct
the key-factors that drive individual farmers to spontaneously adopt and implement SLM
practices. In our case, decision making is the mental process that leads to a choice of
adoption or rejection of stone bunds (Rogers, 2002). In his theory of innovation diffusion,
Rogers (1995) suggests five stages through which an individual passes during the innovation
decision making process: (1) knowledge; (2) persuasion; (3) decision; (4) implementation;
and (5) confirmation. An innovation is conceptualized as a new idea or practice (Meijer et
al., 2015), and a new way of resolving problems (Napier, 1991); e.g. the use of stone bunds
to reduce soil loss.
The decision to adopt and implement technologies such as stone bunds begins with the
farmers’ perception of erosion as a problem (Ervin & Ervin, 1982; Mbaga-Semgalawe &
Folmer, 2000; de Graaff et al., 2008). These perceptions are shaped by personal, economic,
physical and institutional characteristics of farmers (Ervin & Ervin, 1982; Meijer et al., 2015).
Similarly, Rogers (1983) suggested three characteristics of decision makers (farmers, in this
case) that affect the innovation decision making process: 1) the socio-economic
characteristics, 2) the personality characteristics and (3) the communication behavior. A
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wide range of factors therefore influence decisions, such as education, social status, wealth,
motivation, behavior, social bonds, contact with change agents, exposure to information
sources, etc. (Rogers, 1983).
Another theory relating to the decision making process is the theory of planned behavior
(Ajzen, 1991). This theory explains that an individual behavior towards a technology is
driven by the individual attitude, subjective norm and perceived behavioral control.
According to Ajzen (1991), farmers tend to adopt a technology towards which they have a
positive attitude, which on its turn is related to the farmers’ perceived characteristics of a
technology such as its relative advantage, compatibility and observability (Rogers, 1995).
Besides, the value that farmers give to farming also affects their attitude towards a new
technology. For instance, a farmer who positively values farming as a way of life may be
more willing to conserve the soil by using new technologies (Willock et al., 1999).
Furthermore, perceived usefulness of a technology, social capital and perceived ease of
implementation influence farmers’ intention to adopt and implement a technology (Werner
et al., 2017; Zeweld et al., 2017).
A final theory used in this paper is the theory of self-determination (Deci & Ryan, 1985; Ryan
& Deci, 2017). In this theory, two types of motivations are considered: intrinsic motivation
and extrinsic motivation (Ryan & Deci, 2000a;b)). The intrinsic motivation refers to doing an
activity for the inherent satisfaction of the activity itself (internal self or self-determined),
whereas extrinsic motivation refers to doing an activity driven by external coercions such as
rewards, incentives or even punishments. The theory of self-determination further suggests
that extrinsically motivated actions can become self-determined once individuals identify
with the value of an activity and acknowledge the importance of a behavior; this is
particularly important to willingly adopt the behavior (Ryan & Deci, 2000b; Gagné & Deci,
2005). Hence, this theory has also important implications for this study that focuses on
spontaneous adoption of SLM technologies which were initially promoted through a project
or government support.

3.3 Methodology
3.3.1 Study area
This study was undertaken in the Girar Jarso woreda in the Central Ethiopian Highlands. The
woreda is found in the North Shewa zone of Oromia region at a distance of 112 km from
Addis Ababa, the capital city of Ethiopia. The total area of the woreda is about 495 km2.
Elevation ranges between 1300 and 3400 m.a.s.l. The woreda encompasses 17 rural kebele
and has a total population of 80,000 people (CSA, 2013). Annual rainfall ranges between

How farmers’ characteristics influence spontaneous spreading of stone bunds in the Highlands of Ethiopia:
a case study in the Girar Jarso woreda

41

800 mm and 1200 mm according to Fiche Station meteorological data. The main soil types
found in the woreda are Vertisols (dominant soil types), Nitosols and Cambisols. Rain-fed
mixed farming (crop production combined with livestock raising) is the main means of living
for more than 90% of the population in the woreda. Farming in the woreda is characterized
by low productivity due to severe erosion and poor soil fertility. Moreover, off-farm
activities including petty trade and wage labor are important practices to supplement
farmers’ income in the woreda.

Figure 3.1 Map of Ethiopia, the Girar Jarso woreda and studied watersheds

3.3.2 Method of data collection and sampling design
Data for this research were obtained from a survey conducted in three watersheds in Girar
Jarso woreda: Gur watershed, Dhaka-Bora watershed and Tulu-Dimtu watershed (Figure
3.1). The respective watersheds are 990 hectares, 570 hectares and 600 hectares in size.
These watersheds were purposely selected, based on availability of stone bunds on the
farmlands. Similarly, purposive sampling was used to select the study farmers. A household
survey was conducted on 80 farmers to investigate the process of spontaneous spreading
of stone bunds in these watersheds (see Abi et al., 2018b). Of these 80 farmers, 40 are
Spontaneous Farmers (SF) and 40 are Non-Spontaneous Farmers (NSF). The distinction
between SF and NSF was based on the way in which the stone bunds were implemented on
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the farmlands over a 5 year period (2010-2014). SF are farmers that have implemented
stone bunds on their own initiative (i.e. intrinsic motivation), whereas NSF are farmers have
only stone bunds that are implemented through mass mobilization campaigns (i.e. extrinsic
motivation). The survey was carried out in November and December 2015 by using a
structured questionnaire.

3.3.3 Description of variables
In the questionnaire, 32 possible factors that explain differences in farmers characteristics
were included. These were obtained based on open interviews with farmers (see Appendix
2), and cover factors such as “source of motivation to implement stone bunds”, “opinion
concerning the implemented stone bunds”, “ownership of stone bunds”, “responsibility to
maintain implemented stone bunds”, “opinion about soil productivity and crop yields”, and
“perception on Integrated Farm Management (IFM)”.
Table 3.1 presents a description of variables included in the study, which are related to the
socio-cultural, economic and institutional characteristics of farmers. Among the variables
included in the analysis, some of the more qualitative variables (“experience in IFM”, “social
relations”, “motivation for stone bunds”, “perception of stone bunds”, “ownership of stone
bunds”, “drive to improve” and “empowerment”) were measured using a 10 items for
Likert-type scale. Farmers level of agreement or disagreement concerning the stated items
were rated on a five point scale basis (ranging from 1= strongly disagree to 5= strongly
agree). Later, these factors were computed by averaging responses across the items. Also,
for ease of statistical analysis, we grouped the five point scale rating into a 3 point scale (1=
Disagree, 2= Neutral/undecided and 3= Agree). The remaining – often more quantitative –
variables were measured based on the values as indicated in Table 3.1.
Table 3.1 Description of farmer/household characteristics
No Factors
Socio-cultural characteristics
1
Age
2
Education

Description

Values

Age of the household head
Education level of the household head

3
4
5

Family size
Family labor
Social position

6

Wealth status

Average number of family members in the household
Available family labor for farming activities
Current social responsibility of the farmer in the
community (e.g. development group leader, etc.)
Wealth status in the community

7

Knowledge about IFM

(# of years)
(1= Illiterate, 2= Basic
read & write, 3= Literate)
(# of persons)
(# of persons)
(1= No social position,
2= Have social position)
(1= Poor, 2= Intermediate, 3= Better-off)
(1= No, 2= Yes)

Farmers are well informed about Integrated Farm
Management and soil management practices
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Table 3.1 Description of farmer/household characteristics
No
8

Factors
Experience in IFM

9

Planning

10
11

Field visit to check
erosion
Future prospects

12

Social relations

13

Perception of stone
bunds

14

Ownership of stone
bunds
Motivation for stone
bunds
Drive to improve

15
16

Economic characteristics
17
Farmland
18
Crop yield
18
Income from crop
products
20
Farm oxen
21
Livestock size
22
Income from livestock
23

Income from off-farm

24
Tools owned
Institutional characteristics
25
Extension category
26

Extension contacts

27

Participation

28

Empowerment

29

Support/assistance

30

Land tenure security

31
Credit
32
Market
*TLU= Tropical livestock unit

Description
Farmers are practicing Integrated Farm Management
on the farmland
Farmers have an annual farm planning (including
implementing / maintaining stone bunds)
Number of farmland visits to recognize erosion
problem and loss of soil
Future prospects on improving agricultural
productivity, food security and living condition
Farmers have good relations of trust with farmers,
extension workers and government officials
Farmers have a positive perception towards stone
bunds (their suitability, importance, profitability, and
effects on productivity)
Farmers feel a responsibility to protect and maintain
stone bunds implemented on their farmland
Farmers are motivated to implement stone bunds on
their farmland (work motivation)
Farmers have interest to use improved technologies,
seek technical advice, and teach other farmers

Values
(1= Disagree, 2= Neutral,
3= Agree)
(1= No, 2= Yes)

Size of the cropland cultivated
Annual crop yield produced
Total amount of income obtained from sale of crop
products per year
Number of farm oxen owned
Livestock size owned
Total amount of income obtained from sale of
livestock and products
Total amount of income obtained from off-farm
activities
Number of farm tools owned

(Hectare)
(Quintal/year)
(Birr/year)

Category or classification of the farmer in terms of
extension service uses
Number of contacts with Development Agents (DA)

(1= Non-model farmer,
2= Model)
(1= Rarely, 2=
Sometimes, 3= Often)
(1= Low, 2= Medium,
3= High)
(1= Disagree, 2= Neutral,
3= Agree)
(1= No, 2= Yes)

Farmer’s active participation in local community
organizations and SWC training programs
Farmer feels to have the ability to make decision on
his/her own farmland during the campaign works
Farmer obtained technical assistance and material
support to execute soil conservation practices
Farmer feels secured to use and transfer farm plots
Access to credit for soil management
Access to local market to sell crop products produced

(1= Rarely, 2=
Sometimes, 3= Often)
(1= Negative, 2=Do not
know, 3= Positive)
(1= Disagree, 2= Neutral,
3= Agree)
(1= Disagree, 2= Neutral,
3= Agree)
(1= Disagree, 2= Neutral,
3= Agree)
(1= Disagree, 2= Neutral,
3= Agree)
(1= Disagree, 2= Neutral,
3= Agree)

(Number)
(TLU*)
(Birr/year)
(Birr/year)
(Number)

(1= Not secured, 2= Feel
secured)
(1= No, 2= Yes)
(1= No, 2= Yes)
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3.3.4 Data Analysis
SPSS was used to process the collected data. First, an independent samples t-test was
performed to test whether there is a statistical significant difference between SF and NSF
in relation to the different farmer/household characteristics included in the study.
Statistical significance was tested at 1% and 5% probability levels. Then, a Principal
Component Analysis (PCA) was carried-out to reduce the 32 factors into a smaller set of
components. PCA is a statistical data reduction technique that helps to reduce a data set
consisting of a large number of interrelated variables into a smaller set of components (Abdi
& Williams, 2010; O'Rourke & Hatcher, 2013). It is also used for transforming a set of related
variables into a set of unrelated variables that account for decreasing proportions of the
variation of the original observations (Everitt, 2004; Field, 2009).
A Varimax orthogonal rotation was used to obtain a rotated component matrix that
facilitates the interpretation of the factors. In this rotated component matrix, factor
loadings for each of the variables were obtained. Variables with factor loadings less than
0.40 were omitted to improve the clarity of factors in the new components, i.e. variables
with factors loadings 0.4 and more were retained for analysis. Kaiser’s criterion (the
eigenvalue rule) was used to determine the number of factors retained. Based on this rule,
factors with an eigenvalue of 1.0 and more were retained to run the final analysis. In
addition, the eigenvalue helped to determine the amount of the total variance explained by
that factor. Bartlett’s test of sphericity was also used to determine whether the relations
between the variables were large enough for PCA. Factor scores were generated by the PCA
and new factors extracted which were denominated “farmer factors” according to the set
of variables they encompassed.
Finally, a multiple linear regression analysis was applied to test the strength of the
relationship between the spontaneous implementation (dependent variable) and the
“farmer factors” (independent variables). Key-factors among the “farmer factors” are those
that show a significant correlation at 1% and 5% probability level. In addition, following Field
(2009) and Ashoori et al. (2016), beta values are used to determine the relative importance
of these key-factors in explaining the spontaneous implementation of stone bunds.
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3.4 Results and discussion
3.4.1 Farmer socio-cultural characteristics
Descriptive statistics was used firstly to determine differences between Spontaneous
Farmers (SF) and Non-Spontaneous Farmers (NSF) in relation to the socio-cultural
characteristics included in the study. The mean comparison between the two groups of
farmers showed a statistically significant difference in many factors at 1% probability level
as well as some at 5% probability level. The socio-cultural results (Table 3.2) indicate that
SF are generally younger farmers who have a better level of education and a more social
responsibility in the community as compared to the NSF. The mean age was 43 years for SF
and 55 years for NSF. However, in terms of wealth status, a majority of SF were
intermediate, while the majority of NSF was better-off. Similarly, Lalani et al. (2016) found
that poor farmers have highest intentions to use conservation agriculture. Similarly, SF have
a smaller family size (5 persons) and relatively a lower available family labor for farming
activities (4 persons) compared to the NSF.
Table 3.2 Socio-cultural characteristics of study farmers
No

Factors

1
Age
2
Family size
3
Family labor
4
Education
5
Social position
6
Wealth status
7
Knowledge about IFM
8
Experience in IFM
9
Field visits to check erosion
10
Planning
11
Future prospects
12
Social relations
13
Motivation for stone bunds
14
Perception of stone bunds
15
Ownership of stone bunds
16
Drive to improve
** p-value significant at 0.01,

SF (N=40)
Mean
St. Dev
43.03
12.53
5.33
2.35
3.53
1.69
2.10
0.84
1.63
0.49
2.03
0.83
1.95
0.22
2.73
0.68
2.60
0.55
1.73
0.45
2.73
0.45
2.68
0.57
2.60
0.78
2.73
0.55
3.00
0.00
2.70
0.56
* p-value significant at 0.05

NSF (N=40)
Mean
St. Dev
55.45
12.82
8.25
1.78
5.50
1.63
1.4
0.59
1.28
0.45
2.73
0.51
1.78
0.42
2.13
0.88
2.23
0.62
1.35
0.48
2.03
0.58
2.05
0.88
1.68
0.79
2.30
0.76
2.20
0.76
1.98
0.86

T-test
0.000**
0.000**
0.000**
0.000**
0.001**
0.000**
0.024*
0.001**
0.005**
0.001**
0.000**
0.000**
0.000**
0.005**
0.000**
0.000**

As shown in Table 3.2, the SF also visit their farmlands more frequently than the NSF. This
enables SF to recognize erosion problems more easily and hence implement erosion control
measures by their own initiative. Moreover, compared with the NSF, SF are farmers with
better knowledge as well as experience in IFM. This was also observed in a previous study
that showed that spontaneously implemented stone bunds were more integrated with
compost and manure use to produce high yields and sufficient crop residues for livestock
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feeds (Abi et al., 2018b). Results also indicate that SF have a better farm planning and more
positive future prospects to change and to make improvements in their household food
security and living condition, and therefore have a longer planning horizon than the NSF.
This result is in line with findings by Lapar & Pandey (1999), Bekele & Drake (2003) and
Adimassu et al. (2012) that young farmers have more long-term visions and are more likely
to invest in conservation measures.
Furthermore, compared to the NSF, SF are farmers who have a better drive to improve: who
like to use improved technologies to improve production and protect productivity of their
farmlands at the same time, and who teach other farmers about new technologies.
Accordingly, SF had better relations of trust with neighboring farmers, extension workers
and government officials. Regarding the motivation to implement stone bunds on the
farmland, work motivation for stone bunds is higher among SF than among NSF (Table 3.2).
Work motivation is directly related to the perception that farmers have on implemented
stone bunds. Results also show that SF have a more positive perception of stone bunds than
the NSF, which is of course due to the experienced positive effects of stone bunds on soil
erosion, soil productivity and crop yields (Abi et al., 2018b). Not surprisingly, results also
show that SF have a better sense of ownership and responsibility to protect and maintain
implemented stone bunds than NSF.

3.4.2 Farmer economic characteristics
Table 3.3 presents the results of descriptive statistics when comparing SF and NSF in relation
to the household’s economic characteristics. Statistical test (t-test) shows that there are
significant differences between SF and NSF in relation to farm size, crop yield, income from
crop products and livestock size at 1% probability level, while in income from off-farm
activities a statistical significant difference at 5% probability level was found.
As can be seen from Table 3.3, the mean size of cultivated farmland was 2.19 ha for SF and
3.35 ha for NSF. However, most surprisingly, SF produced on average 21.65 quintal of crop
products per year, while NSF produced on average 46.38 quintal. This large difference in
yield production is due to the size of farmland and type of crop products produced.
Moreover, the mean income obtained from the sale of crop products was lower for the SF
than for the NSF. The possible reason for this difference is the fact that SF used most of their
produced crop products for their own consumption. According to the Central Statistical
Agency (CSA) of Ethiopia, farmers utilize large amounts of their crop products for their own
consumption leaving little for selling. CSA (2016) indicates that in general about 66% of
cereal crop products produced are used for self-consumption and only about 17% for sale
on the market.
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The number of farm oxen owned by the farmers in this study was more or less equal among
the SF and the NSF. However, the total number of livestock they held, measured in TLU was
4.13 for SF and 5.88 for NSF. In addition, the SF obtained a smaller income from selling
livestock and livestock products than the NSF. On the other hand, the SF obtained a higher
income from off-farm activities than the NSF, which helps SF to compensate the limited
income they obtain from selling crop and livestock products. A high income from off-farm
activities also improves farmers economic status (Enki et al., 2001). Although not significant,
the mean number of farm tools owned was 3.46 for SF and 2.67 for NSF.
Table 3.3 Economic characteristics of study farmers
No

Factors

SF (N=40)
Mean
St. Dev
1
Farm size
2.19
1.11
2
Crop yield
27.65
12.78
3
Income from crop products
6097.50
2555.81
4
Farm oxen
1.92
0.37
5
Livestock size
4.13
1.62
6
Income from livestock
2445
4305.52
7
Income from off-farm activities
706.73
512.06
8
Tools owned
3.46
1.04
** p-value significant at 0.01,
* p-value significant at 0.05

NSF (N=40)
Mean
St. Dev
3.35
0.94
46.38
14.72
14047.5
4947.31
1.95
0.52
5.88
1.38
3147.50
2763.64
428.82
250.69
2.67
1.79

T-test
0.000**
0.000**
0.000**
0.771
0.000**
0.388
0.023*
0.077

3.4.3 Farmer institutional characteristics
Table 3.4 compares the institutional characteristics of SF and NSF. Except for access to
market, descriptive results show significant differences between the two groups of farmers
in relation to all the institutional characteristics included in the analysis at 1% and 5%
probability level (Table 3.4). Important, SF often are model farmers who have more
frequent contact with extension workers than the NSF. Model farmers are farmers who are
using more than 70% of the agricultural technologies provided through the extension
services (FDRE, 2010; Tefera et al., 2016). Also, a majority of SF actively participate in local
community organizations and SWC trainings and obtain more technical support from
extension workers more than the NSF. Contrary to the NSF, the majority of SF had access to
credit services. SF are however less secured to use and transfer their farmland than the NSF,
given that SF are younger farmers and therefore rarely obtain their farmlands through
formal land distribution.
Another important factor is farmers’ decision-making ability (empowerment) on their own
farmlands, especially during the campaign works. Empowerment infers that the decisionmaking process to manage and protect farmlands from erosion is decentralized to the
farmer level (Van den Berg & Jiggins, 2007). An implication is that farmers participate in the
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selection of SLM technologies suitable for their farmlands and decide where to implement
them, even during the mass mobilization campaign. However, results show that only very
few SF take decisions on their farmlands during the campaign works (Table 3.4). This is in
line with findings by Snyder et al. (2014) that farmers decision making ability in relation to
land management intervention is limited in Ethiopia.
Table 3.4 Institutional characteristics of study farmers
No

Factors

1
Extension category
2
Extension contacts
3
Participation
4
Support/assistance
5
Credit
6
Land tenure security
7
Market
8
Empowerment
** p-value significant at 0.01,

SF (N=40)
Mean
St. Dev
1.63
0.49
2.20
0.91
2.63
0.63
1.83
0.39
1.70
0.46
1.58
0.50
1.83
0.39
1.13
0.34
* p-value significant at 0.05

NSF (N=40)
Mean
St. Dev
1.28
0.45
1.30
0.72
1.68
0.89
1.63
0.49
1.38
0.49
1.85
0.36
1.78
0.42
1.00
0.00

T-test
0.001**
0.000**
0.000**
0.046*
0.003**
0.006**
0.582
0.023*

Generally, as can be seen from Table 3.2, 3.3 and 3.4, descriptive statistics showed a
significant difference between the SF and NSF in many factors included in the analysis.
Based on these factors, it is really difficult to identify the key-factors that explain differences
in farmers characteristics. Therefore, in the next section, PCA is applied to reduce the
number of factors into a smaller set of principal components to help identify those keyfactors.

3.4.4 Key-differences between farmers: PCA
PCA was performed on the 26 of the original 32 variables to identify key-differences
between farmers who spontaneously implemented stone bunds and those that did not. Six
variables were discarded due to factor loadings less than 0.4. The Kaiser-Meyer-Olkin (KMO)
measure verified the goodness-of-fit of the variables for the analysis with a KMO equal to
0.843, which is ‘great’, according to Field (2009). Bartlett’s test of sphericity (Chi-square =
1859.933, df = 325 and p-value =0.000) indicated that relations between variables were
sufficiently large for PCA. After PCA, five factors with eigenvalues higher than 1 were
extracted. These factors explained about 73 % of the variance in farmer’s socio-cultural,
economic and institutional characteristics (Table 3.5).
The first factor (factor 1) comprises seven socio-cultural factors: drive to improve, farm
planning, perception of stone bunds, motivation for stone bunds, education level, social
position and ownership of stone bunds. This factor is related to a farmer’s personal
characteristics and behavior (especially farmer’s willingness and motivation to change and
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improve) but also to positive experiences with stone bunds. This first factor is denominated
Readiness to change. The PCA indicates that readiness to change explains most of the
variance in farmer’s characteristics (41%), which is much higher than the other factors.
Table 3.5 Rotated component matrix
Farmer factors
Farmer characteristics

Factor 1,
Readiness to
change
0.883
0.847
0.843
0.810
0.723
0.716
0.411

Drive to improve
Farm planning
Perception of stone bunds
Motivation for stone bunds
Education level
Social position
Ownership of stone bunds
Crop yield produced
Total Farm size
Income from crop products
Wealth status
Livestock size
Support and assistance
Extension category
Participation
Credit services
Social relations
Experience in IFM
Extension contacts
Family Labor
Land tenure security
Age of HH
Family size
Field visits to check erosion
Future prospects
Knowledge about IFM
Explained variance (%)
41.43
Note: Only factor loadings over 0.40 are presented

Factor 2,
Available
resources

Factor 3,
Social capital

Factor 4,
Type of
family

Factor 5,
Commitment

0.909
0.850
0.837
0.767
0.676
0.844
0.752
0.679
0.622
0.599
0.593
0.579
0.779
0.755
0.747
0.731

13.12

7.44

6.20

0.830
0.720
0.430
4.72

Factor 2 comprises four economic factors (crop yield produced, farm size, income from crop
products and size of livestock owned) and wealth status. These factors are directly related
to household resource endowments and asset accumulation, and hence denominated
Available resources. The third factor (factor 3) comprises five institutional factors
(institutional support and assistance, use of extension services, participation in local
organizations, use of credit services and number of contacts with extension workers), and
two socio-cultural factors (social relations and experience in IFM). These factors relate to
farmer’s social networks and connectedness with other farmers and extension workers.
Therefore, factor 3 is referred to as Social capital.
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Factor 4 comprises three socio-cultural factors (age of head of household, family size and
available family labor) and one institutional factor (land tenure security). This fourth factor
relates to the farmer’s demographic condition and land tenure rights. This factor is
therefore denominated Type of family. The final factor (factor 5) comprises three sociocultural factors: number of field visits to check erosion, future prospects and knowledge
about IFM. This factor shows the commitment a farmer has to improve his/her living
condition using his/her own knowledge and his/her connectedness with his/her farmlands.
Therefore, this component is referred to as Commitment.
In order to identify one or more key-factors in household characteristics that explain why
some farmers spontaneously implement stone bunds and others do not, a regression
analysis was performed with the extracted scores (farmer-factors). Table 3.6 presents the
results of the regression analysis for each factor. Spontaneous implementation of stone
bunds is significantly related with all five farmer-factors included in regression analysis at
1% and 5% probability level. Thus, all these key-factors explain differences between the two
group of farmers (SF vs NSF).
Results show that three key-factors (readiness to change, social capital and commitment)
are positively related to spontaneous implementation of stone bunds, whereas the
available resources and family type are negatively related. In terms of their relative
importance, based on the results of beta values, available resources is the most important
factor in explaining the spontaneous implementation of stone bunds followed by social
capital, readiness to change and commitment (Table 3.6). Type of family has relatively low
importance. Furthermore, the regression model predicts that 56% (R2 = 0.561) of the
variation in spontaneous implementation of stone bunds is explained by these five keyfactors.
The negative relation between the first key-factor (Available resources) and the
spontaneous implementation of stone bunds implies that farmers with limited resources
are more likely to spontaneously implement stone bunds. This is due to the fact that farmers
with limited resource endowments and asset accumulation are more likely to invest in land
management measures such as stone bunds in order to improve the productivity of their
limited soil resources and to cover their food security condition (Adimassu et al., 2012;
Nyanga et al., 2016). Consistently, the economic characteristics of the farmers in this study
indicate that farmers who spontaneously implement stone bunds were farmers with
relatively limited productive resources such as farmland, labor and livestock. These farmers
are more enthusiastic to improve their agricultural production and productivity by
conserving their soil using stone bunds and integrate them with more compost and manure
(Abi et al., 2018b). Therefore, in order to convince farmers with higher available resources
(farmland, livestock, labor, wealth, etc.) to spontaneously implement and integrate SLM
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practices into their farming system, the government extension program must pay more
attention to awareness raising and learning from each other. In a previous study, we found
that knowledge about stone bunds came from the neighboring farmers (Abi et al., 2018b),
implying that the role of farmer-to-farmer learning in spontaneous adoption and
implementation was important. Likewise, as the need to implement stone bunds is lower
for the better-off farmers, awareness raising focused on sustainability issues and planning
with a longer-term vision is essential for this group of farmers.
Table 3.6 Results of regression analysis of farmer factors with spontaneous implementation
Unstandardized coefficient

Standardized
coefficient
Farmer factors
β
Std. Error
Beta
Readiness to change
0.130
0.039
0.246
Available resources
- 0.279
0.039
- 0.533
Social capital
0.167
0.039
0.317
Type of family
- 0.078
0.039
- 0.192
Commitment
0.116
0.039
0.231
Model summary: R= 0.749; R2 = 0.561; Adjusted R2 = 0.531; Std. Error of the estimate= 0.344
** p-value significant at 0.01;
* p-value significant at 0.05

t

p-value

3.110
-6.733
4.004
-2.423
2.911

0.003**
0.000**
0.000**
0.018*
0.005**

Social capital is the second most important key-factor that significantly and positively
explains spontaneous implementation of stone bunds, suggesting that farmers who have a
better social network and connectedness with other farmers and extension workers are
more likely to implement stone bunds by their own initiative. This result is in line with
findings by Adimassu et al. (2012), Nyanga et al. (2016) and Teshome et al. (2016b) that
farmers with more social capital invest more in SLM practices. Interesting from this PCA is
that support and assistance score high in the social capital factor. This is due to the fact that
a majority of SF are model farmers and had better contact with extension workers. Model
farmers have a greater chance to be involved in practical trainings, and often obtained more
technical support from extension workers than other farmers. As a result, such farmers are
better prepared and interested to implement new agricultural technologies including stone
bunds on their farmlands. Adesina & Zinnah (1993) indicated that better contact with
extension workers affects the intensity of stone bunds use because this exposes farmers to
available information. Particularly, a better contact with extension workers, active
participation in extension program and strong social relation demonstrate how much SF
benefitted from bridging social capital. This type of social capital provides a means for
farmers to access a wider information network, technical support and resources (Leonard,
2004; Cramb, 2005; Sanginga et al., 2010). Similarly, farmers with more experience in IFM
are more aware to spontaneously implement stone bunds integrated with more fertilizer,
compost and manure using knowledge obtained from different sources. Simultaneously, for
farmers who cannot afford to buy chemical fertilizer, access to credit service is important.
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This is the case of the SF with a lower wealth status, who actively seek for access to credit
service to buy fertilizer.
The third most important key-factor that significantly and positively explains spontaneous
implementation is readiness to change. In this key-factor, a majority of variables explaining
the individual motivational characteristics of farmers who spontaneously implement stone
bunds are included, such as drive to improve and motivation or willingness to use stone
bunds. This implies that farmers who are willing and motivated to change and improve
(dynamic farmers) are more likely to spontaneously implement stone bunds. This result is
consistent with the findings by C. A. Kessler (2006) that dynamic farmers invest more in SWC
practices. Following C. A. Kessler (2006), Quinn & Burbach (2010), Kessler et al. (2016) and
Ryan & Deci (2017), farmers’ willingness and interest can be considered as a sign of intrinsic
motivation, suggesting that farmers who implement stone bunds by their own initiative are
more intrinsically motivated farmers.
According to Napier (1991), when farmers are already intrinsically motivated to implement
erosion control measures, such as stone bunds, they are also more willing to continue using
it. Equally important is farmers’ perception towards implemented stone bunds, particularly
when trying to understand whether farmers are prepared to continue using them (de Graaff
et al., 2008). Result of this study show a big difference between the two groups of farmers,
with SF having a more positive perception towards implemented stone bunds on their land.
This result is in line with findings in other parts of Ethiopia where a more positive perception
towards implemented conservation measures has significant effects on its sustainable use
(Shiferaw & Holden, 1998; Amsalu & de Graaff, 2007). Other important characteristics in
the key-factor “Readiness to change” are farm planning, motivation for stone bunds and
education. Results imply that farmers with a high education level have a better farm
planning and motivation to make progress in their farming activities, suggesting the
importance of educating farmers to enhance their capacity to plan their farming activities,
also to become motivated to implement stone bunds on their farmlands.
Commitment is the fourth key-factor explaining differences in farmer characteristics. The
positive relation between commitment and spontaneous implementation of stone bunds
suggests that farmers who are more dedicated to improve their living conditions are more
likely to spontaneously implement stone bunds. According to Ryan & Deci (2017),
commitment reflects intrinsic motivation, implying that farmers who are committed to
improve their living conditions using stone bunds are intrinsically motivated farmers.
Results of the PCA also show that the number of farm visits scores high in this key-factor,
indicating that farmers who spontaneously implement stone bunds have higher
connectedness with their farmland. Farm visiting is important to understand the severity of
erosion problems on the farmlands (Amsalu & de Graaff, 2006). For instance, rills or gullies
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formed due to erosion could be discovered through frequent farm visiting and hence enable
farmers to perceive the extent of erosion problems on their farmlands (de Graaff et al.,
2008). These perceived erosion problems drive farmers to become motivated to practice
SLM technology on their own initiative (Prager & Posthumus, 2010). Again, statistical results
show that SF had better positive future prospects than the NSF. A possible explanation for
the observed differences is the higher awareness about erosion effects on the future
productivity of farmlands and better knowledge about IFM among SF compared with the
NSF.
The fifth key-factor, explaining differences in farmers’ characteristics, is the type of family.
This key-factor has negative relation with spontaneous implementation of stone bunds. This
implies that families which have high available family labor and secure land rights are more
likely to implement stone bunds by themselves. Consistently, it is also reported in many
studies (for instance, Bodnar & De Graaff, 2003; Sietz & Van Dijk, 2015) that when a farmer
has a large number of economically active family members, they are more able to construct
stone bunds on their farmland using their own family labor. However, our results do not
support these findings; SF have lower family labor than the NSF. A possible explanation is
that SF are young farmers with better education level, and hence better know-how to make
use of available labor resources and their social capital. Land tenure security in this research
has also a quite particular effect on the implementation of stone bunds. It is often argued
that farmers’ decisions to invest in SLM activities as well as their choice and implementation
of practices are affected by tenure security (Gebremedhin & Swinton, 2003; Teshome et al.,
2016c). Likewise, Adimassu et al. (2016) considered land tenure security to be an incentive
to continue land use management practices. However, results of this study do not support
the previous findings. SF were less secure in their land tenure than NSF, but more likely to
continue using implemented stone bunds. This may be explained by the more positive
perception of stone bunds that SF have and their higher commitment to soil conservation.
Age of farmer is also an important factor in the “Type of family”, implying that older farmers
are less likely to spontaneously implement stone bunds on their farmlands. Statistical
results show that SF were younger compared with NSF. Comparable to this study, MbagaSemgalawe & Folmer (2000) found in Tanzania that old farmers are less interested in
constructing labor intensive conservation technologies such as bench terraces and rock
walls. Not only are young farmers more energetic and able to implement labor intensive
technology by their own initiative, but Kassahun (2006) also disclosed that young farmers
are more ‘optimistic’, therefore more willing or eager to use land management measures
than other farmers.
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3.5 Conclusions and recommendations
The aim of this study was to identify key-differences in household characteristics between
farmers who spontaneously implement stone bunds and farmers who did not in the Girar
Jarso woreda. The results of PCA and regression analysis have identified five key-factors
explaining differences in household characteristics. Most interesting result was that three
key-factors (social capital, readiness to change and commitment) are positively related to
the spontaneous implementation of stone bunds. This suggests the crucial role of social
capital to foster individual farmer’s readiness and commitment to spontaneously
implement stone bunds on the farmlands. Among these key-factors, readiness to change
and commitment indicate farmer’s intrinsic motivation to implement and integrate stone
bunds into the farming system. These two key-factors play a crucial role to foster farmers’
intrinsic motivation to continue using stone bunds that are implemented on their farmlands.
The analysis confirmed the hypothesis; even five key-factors are significantly related to the
spontaneous implementation of stone bunds.
This research suggests that farmers who spontaneously adopted and implemented stone
bunds on their farmlands are intrinsically motivated farmers who are ready to change, and
improve their productivity and food security using available natural and social resources.
This also seems to suggest that lack of available labor or farmland is not the major reason
for farmers not to adopt the introduced SLM practices. Most important is the farmer’s mindset and behavior: their readiness to change and concerns about effect that erosion has on
the future productivity of their farmland. Our first conclusion is that when farmers are ready
to change, they are able to implement labor intensive stone bunds by themselves; using
their own family labor and seeking additional labor through their social networks. Hence,
extension workers and government officials should better understand the crucial role of
farmers’ intrinsic motivation when dealing with SLM, and therefore reformulate their
extension strategies and messages. A scaling-up strategy must focus on awareness raising,
strengthening intrinsic motivation, ownership and integrated farming.
These findings provide two important recommendations to extension workers and
government officials when aiming to foster SLM and when developing scaling-up strategy
that helps to sustainably increase agricultural production and achieve food security of smallholder farmers in Ethiopia: (1) the need to create farmers’ readiness to change, and (2) the
need to focus more on farmers’ intrinsic motivation. Both lead us to conclude that
government extension programs aiming to foster SLM practices in Ethiopia should invest
more in activities that focus on changing how farmers think and behave rather than on what
farmers do. This will result in more sustainable impact of the extension program, including
the mass mobilization campaign.
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4. Adapting the current mass mobilization
approach in Ethiopia to enhance its impact on
sustainable land management
This paper analyses the effect of an adapted – more participatory and more integrated –
mass mobilization training approach on Ethiopian farmers’ motivation to practice
integrated farming and invest in Sustainable Land Management (SLM). It is based on the
results of an experiment carried-out in the Sago-kara watershed in the Central highlands
of Ethiopia, in which a group of 26 farmers received an adapted training at the start of
the mass mobilization campaign in 2016, which aimed to strengthen farmers’ knowledge
and awareness about natural resource management, drought mitigation and integrated
farm planning. One year later, both qualitative and quantitative data were collected
through group discussions, field observations and household surveys. For the before-after
comparison we used descriptive statistics to analyze the data; the with-without
comparison (with a control group) differences were statistically tested at 1% and 5%
probability levels. The results show that the adapted training approach enhanced
awareness of farmers, created motivation for integrated farm management and fostered
implementation of SLM practices in the field. Most interesting is that farmers who followed
the training better plan for drought mitigation and are more aware of the possible effects
of drought on their farming activities. The study concludes that the current mass
mobilization approach in Ethiopia can have more impact on SLM if it would pay serious
attention to: 1) creating awareness on the causes and effects of erosion and drought
focusing on sustainability issues, 2) fostering farmers’ intrinsic motivation to be good
stewards of their land; 3) training in integrated farm planning, and 4) developing farm
plans based on farmers’ visions for resilient farming. In order to make agricultural
extension in Ethiopia more effective, one has to start with capacity building of the rural
extension staff in participatory training methods, followed by empowering and motivating
farmers for SLM. This will not only lay a foundation for sustainable agriculture and more
food security on the farm, but is also crucial for the scaling-up of resilient farming to
watershed and landscape levels in Ethiopia.

Based on:
Abi, M., Kessler, A., Oosterveer, P. & Tolossa, D. 2018. Adapting the current mass
mobilization approach in Ethiopia to enhance its impact on sustainable land
management: lessons from the Sago-Kara watershed. Environmental Management
(under review)
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4.1 Introduction
Crucial for achieving sustainable agriculture is to improve farm resilience to production
related risks (Milestad & Darnhofer, 2003; Cavatassi et al., 2011). Sustainable Land
Management (SLM) that contributes to increased production and improved resilience to
external shocks (Kassie et al., 2010; Schwilch et al., 2014; Cordingley et al., 2015) has
received greater attention in Ethiopia over the past decades (Snyder et al., 2014; Nedessa
et al., 2015). In 2011, the government of Ethiopia initiated a Climate Resilient Green
Economy (CRGE) strategy (Federal Democratic Republic of Ethiopia, FDRE, 2011) with focus
on e.g. watershed management, crop management, soil nutrient management, irrigation
development and diversification of livestock. However, despite these efforts, particularly
smallholder farmers remain vulnerable to drought (Kassie et al., 2013; Mengistu et al., 2015)
as evidenced by the recent 2015/2016 drought, which caused an estimated 10.2 million
people in Ethiopia exposed to food insecurity and in need of food assistance (Catley et al.,
2016; FAO, 2016).
SLM practices, covering physical soil conservation practices, soil fertility improvement,
agro-forestry and forage development schemes, have been widely implemented in the
highlands of Ethiopia over the past years (Kassie et al., 2010; Adimassu et al., 2016). These
practices play an important role in improving agricultural productivity, increasing income
and enhancing food security through reducing erosion, improving soil fertility and reducing
the risk of drought (Schwilch et al., 2014; Cordingley et al., 2015; Mengistu et al., 2015).
However, farmers’ own investments in SLM practices remain quite limited, and SLM efforts
have therefore only been partially successful (Adimassu et al., 2016). As a consequence, soil
erosion and low soil fertility remain major problems that severely impede farmers’ ability
to improve agricultural productivity, their income and food security levels (Moges & Taye,
2017). The community mass mobilization approach, which involves mobilizing and
organizing all farmers in a watershed to work on SLM activities during the off-season
(Danano, 2010), is the main strategy used by the Ethiopian government to implement and
spread SLM practices (Nedessa et al., 2015). This approach stimulates implementation of
SLM practices within a short period of time (Haregeweyn et al., 2015; Teshome et al.,
2016b), but sustainability of the implemented practices is often questioned (Weldemariam
et al., 2013). Especially physical structures are often poorly adopted, hardly maintained and
sometimes even removed by farmers (Kassie et al., 2010). Moreover, scaling-up of these
practices over a larger area remains limited (Teshome et al., 2016b)
With these backdrops, one could question if the right strategy is currently being used. In
this paper we argue that a more participatory and integrated approach could overcome
several of these constraints, and lead to more sustainable impacts on agricultural
productivity, income of farmers and food security, as well as foster wide-scale
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implementation (horizontal scaling-up) of SLM practices (Kessler et al., 2016). Firstly, a
participatory approach is crucial in improving farmers’ awareness of environmental
problems, and also for developing more practical and promising solutions (Hoang
Fagerström et al., 2003; Douthwaite et al., 2009). It also allows farmers, extension workers
and researchers to interact and learn from each other (Defoer, 2002; Kraaijvanger &
Witteveen, 2018). Likewise, a participatory approach empowers farmers to take a leading
role in the decision making process, which can also motivate them to adopt and implement
new SLM practices on their farmlands (Nyagumbo et al., 2011; Abi et al., 2018a; Abi et al.,
2018b), and to experiment and adapt those practices to the increasing climatic variability
(Shiferaw et al., 2009). Secondly, an integrated approach is required for sustainable
agriculture under changing climatic variability (Wall & Smit, 2005; Feola et al., 2015;
Mulema et al., 2017; Dar et al., 2018). Such an integrated approach improves the productive
capacity of the soil (Rojas et al., 2016) and enables to achieve a more profitable and
sustainable food crop production (Cook et al., 2009; Dar et al., 2018). In this case,
integrating SLM practices into the broad farm management system (crop, livestock and soil
management) is important, especially for small-holding farmers (Cook et al., 2009; Mengistu
et al., 2015; Rojas et al., 2016).
This study provides insights in how to trigger both farmers’ awareness and motivation to
implement and integrate such SLM practices into their farming systems, and investigates
this by means of assessing the effects of an adapted mass mobilization training approach in
the Sago-kara watershed, Central highlands of Ethiopia. The central hypothesis of this study
is that after providing trainings in the adapted approach, participating farmers are more
aware of the benefits of integrated farming and therefore more motivated to practice
integrated farm management in their fields, and will better plan how to invest in SLM
practices to mitigate drought effects in the future. The rest of the paper is structured as
follows. In the next section, we analyze the context of the current mass mobilization
approach and how the adapted training approach was developed. This is followed by
section describing the methodology of the study, the results, the discussion and finally in
section six the conclusions and recommendations of the study.

4.2 Context analysis of SLM in Ethiopia and the need for an adapted
training approach
4.2.1 The current mass mobilization approach in Ethiopia
Mobilizing farmers to work on soil conservation activities started in the early 1980s (Bekele
& Drake, 2003; Dejene, 2003). Previously, campaign works such as planting trees, terracing,
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constructing bunds and check dams were undertaken on communal lands using food-forwork payments (Bewket, 2007). However, this approach was criticized for a number of
reasons: its top-down approach, a lack of a systematic intervention approach (e.g.
watershed or micro-watershed level), limited consideration of variations in agro-ecological
conditions, too much emphasis on technical options and coerced participation (Dejene,
2003; Bewket, 2007; Ludi et al., 2013a; Wolka, 2014). The focus of this study is the mass
mobilization approach, which was launched in 2010 and aims to involve all able bodied
farmers in the management of natural resources at a watershed level, without any payment
(Danano, 2010).
In the current mass mobilization approach, SLM practices are implemented in all areas that
require conservation measures, so on both communal and private farmlands. Mass
mobilization supports the implementation of SLM practices over a large area (Haregeweyn
et al., 2015; Teshome et al., 2016b), because it is undertaken during different mobilization
rounds (Danano, 2010). Practices include hillside terraces, soil/stone bunds, check-dams,
cut-off drains, waterways, planting trees, area enclosures and in-situ moisture conservation
practices. Every other year, farmers receive training on the implementation of SLM
practices (Leta et al., 2018). Similarly, they receive technical support and working tools
during the campaign works (FDRE, 2010, 2016). The current approach is more systematic
than previous approaches (it works at a watershed level), and gives more emphasis to
farmer participation (Snyder et al., 2014). Each year, farmers contribute 30-45 days of free
labor to implement SLM practices (Wolka, 2014).
However, despite of all these positive aspects, the current mass mobilization approach has
a number of limitations. SLM practices are still implemented in a rather top-down manner,
with limited active participation of farmers in the planning and implementation phases
(Weldemariam et al., 2013; Snyder et al., 2014). Communities are mainly mobilized to make
labor available for the implementation, but planning remains mostly centralized (Leta et al.,
2018). In addition, little attention is given to making farmers more aware of erosion effects
on future productivity. Hence, it does not really change farmers’ mind-set nor does it
motivate them to apply conservation measures on their own farmlands (Wolka, 2014). This
was also observed in a recent study conducted in the Central highlands of Ethiopia by Abi
et al. (2018a).
Moreover, SLM practices are still implemented without considering farmers indigenous
knowledge and practices in the field (Snyder et al., 2014) nor farmers’ needs and aspirations
(Ludi et al., 2013b; Mulema et al., 2017). This lack of considering farmers’ own interest and
willingness when implementing SLM technologies (Abebe & Sewnet, 2014; Moges & Taye,
2017) often leads to lack of ownership and maintenance of SLM practices. Furthermore, the
focus of the current mass mobilization is on constructing physical structures to arrest
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erosion, such as bunds, terraces, water harvesting and drainage structures (Dejene, 2003;
Bewket, 2007; Wolka, 2014); only limited attention is given to other land management
practices and to the integration of practices on the farm (Gete et al., 2006; Gebrehaweria
et al., 2016). Finally, the approach generally works with strict targets that have to be
achieved, and does not give sufficient attention to the future maintenance and
sustainability of implemented practices (Ludi et al., 2013b; Snyder et al., 2014). Hence,
several issues limit the effectiveness of the current mass mobilization approach, suggesting
the need to move towards a more flexible and bottom-up approach (McDonald & Brown,
2000).
In summary, the key-aspects missing in the current mass mobilization approach are: 1) its
limited focus on raising awareness among farmers, 2) not paying attention to generating
intrinsic motivation among farmers, 3) not considering integration of practices on the farm,
and 4) not considering long-term planning (missing a focus on resilience). In the trainings
that are provided to farmers during the mass mobilization campaigns these key aspects are
not given attention. The main focus in the existing approach is on the technical aspects that
are communicated to farmers (i.e. content of the training; Abate, 2014), rather than on the
reasons behind the need for SLM and e.g. the importance of considering all components of
farming (crop production, livestock production, soil management, etc.). Hence, the key
challenge is how to foster farmers’ awareness and motivation to implement SLM practices
in their fields and integrate these in their annual farming plans to increase farm resilience
and mitigate drought effects. This challenge is addressed in this paper, which describes and
analyses the effects of an adapted training approach on a group of Ethiopian farmers, as
compared to the current mass mobilization approach used by the Ethiopian extension
service.

4.2.2 Explaining the adapted training approach
Considering the following four key-aspects that are currently missing in the mass
mobilization approach, we developed an adapted training approach, which was more
participatory and more integrated compared to the current mass mobilization campaign:
1.

Awareness. Raising farmer’s awareness about the effects of erosion and drought on
soil fertility, and also about the benefits of implementing SLM practices on farmland is
crucial to increase knowledge and readiness to change the future. In particular, raising
farmer’s awareness on the causes and effects of current problems is crucial to achieve
a different future situation (Kessler et al., 2016), and also to change farmers’ attitude
and perception towards alternative farming activities that could reverse the current
situation (Papadopoulos et al., 2015).
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Motivation. Once farmers are aware of the benefits of SLM practices, they will become
more convinced that these practices actually work (to control erosion, improve yields
and reduce drought risks), and hence be intrinsically motivated to implement them in
their fields. When farmers are engaged in learning activities and experiment
themselves how to, when and where to put their knowledge into practice, more
sustainable results can be achieved (Chentanez et al., 2004; Deci & Ryan, 2012). Hence,
training should focus more on creating farmers’ intrinsic motivation.
Integration. During training, farmers’ current activities in the field should be
considered, implying that trainings should be based on existing knowledge of the
farming system. Particularly, training farmers while focusing on integrated farming is
important, i.e. a farming system that integrates soil management practices with crop
production, livestock production and off-farm income generation activities. Teaching
and motivating farmers to develop their own solutions to problems (Blackstock et al.,
2010) is crucial for integrating SLM practices into the farming system.
Planning. After training and learning about integrated farming, planning is crucial to
empower farmers to set priorities and decide where and how to implement integrated
farming practices (Van den Berg & Jiggins, 2007). Being able to plan will make them
more confident, i.e. in how to control erosion or how to respond to drought effects
with their farming activities (Ward et al., 2007). When farmers are feeling confident,
they take responsibility and will also plan to invest in SLM practices for the longerterm.

Table 4.1: Summary of the adapted training approach
No.
1

Key aspects
Awareness

2

Motivation

3

Integration

4

Planning

Activities in the adapted training approach
Create awareness about natural resource
management, before actually planning and
implementing SLM practices with the mass
mobilization approach.
Motivate farmers to learn and to believe that they can
solve their own problem by investing in SLM practices.
Train farmers in integrated farming and explain the
importance of integration on the farm.
Develop concrete farm plans based on farmers’
priority needs and capabilities to tackle identified
problems.

Expected results
Enhanced awareness about
current problems.

Intrinsic motivation to invest in
SLM.
Integrated farming activities are
practiced on their fields.
Long-term plans with SLM
practices to mitigate erosion and
drought.

After developing the adapted training approach, during a two day validation training
workshop with five local staff (2 Development Agents and 3 experts from the Girar Jarso
woreda Agriculture Office), the following activities and expected results related to each of
the key aspects were formulated and discussed (Table 4.1).
1.

Create awareness: Awareness raising to selected farmers by the trained local staff,
thereby emphasizing (a) the current and future problems of land degradation and
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drought on farming activities, and (b) the benefits of integrating SLM practices into the
farm management. Aim of the training is to increase farmers’ awareness, and create
their readiness to change the future of their farming.
Motivate farmers: During awareness raising training, stimulate participatory learning
between farmers, local staff and researchers, in order to make farmers more selfconfident to solve their own problems (Defoer, 2002; Van den Berg & Jiggins, 2007).
Farmers are given sufficient time to express their opinion on prevailing problems and
solutions, and to better visualize the future of their farming system, aiming as such to
foster their intrinsic motivation to implement and integrate SLM practices.
Train farmers in integrated farming: Training to enhance farmers’ awareness of
integrated farming and make them better understand the integration between their
farming activities, which enables them to plan and practice it on their own fields.
Topics of the training cover:
• Crop production: how to produce better yields by reducing erosion and using soil
fertility improvement measures;
• Livestock production: how to produce more livestock products (e.g. milk), and
byproducts (e.g. manure) by keeping healthy animals and collecting adequate
fodder;
• Soil management: how to protect the soil and maintain its productive capacity to
enhance crop production and forage production; and
• Off-farm income generating activities: how to generate income from various
activities with good saving habits, allowing to further invest in soil management
practices.
Develop farm plans: Farmers prepare an action plan based on their increased
awareness of and insights in the benefits of integrated farming for the next year and
coming production seasons. This plan considers existing problems and priority needs
of the farm, and also covers integrated soil management practices such as stone
bunds, compost, manure, improved tillage practices and agro-forestry. Making a plan
contributes to developing a vision for resilient farming, and is closely related to
drought and risk mitigation.

4.3 Methodological design
4.3.1 Background of the study area
The study was undertaken in the Sago-kara watershed, Central highlands of Ethiopia (Figure
4.1). The watershed covers about 355 hectare with about 340 households; and has a highly
dissected, hilly and steep topography. Sago-kara watershed has a bimodal rainfall
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distribution, with the short rainy season (locally called arfasa) from March to May, and the
long rainy season (locally called ganna) from June to September. The farming system is a
mixed crop-livestock production system. The major crops produced are cereals, pulses, and
some horticultural crops. The main livestock includes cattle, sheep, equine and poultry.
However, soil erosion, low soil fertility, lack of vegetation cover, poor farm management
practices and erratic rainfall have severely affected agricultural production in the Sago-kara
watershed (CASCAPE, 2014; Tolossa et al., 2015). In order to tackle these problems, like
elsewhere in the highlands of Ethiopia, SLM technologies have been introduced through the
mass mobilization campaign. Despite widely implemented technologies such as bunds,
terraces, soil moisture harvesting structures and tree planting, land degradation continues
to be a serious problem to farmers living in the watershed.
Recognizing the degradation threats on agricultural production, the CASCAPE project
(“Capacity building for scaling-up of evidence-based best practices in agricultural
production in Ethiopia”) initiated Integrated Micro-Watershed Management in the Sagokara watershed in the year 2013. CASCAPE focused on biological soil conservation measures
such as planting trees, grasses and forages which were implemented to rehabilitate
degraded lands, and improve vegetation cover and soil fertility.

Figure 4.1 Location of the study watershed
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4.3.2 Study design and Sampling technique
This study was based on a controlled experimental design to analyze the effect of an
adapted training approach. The Sago-kara watershed (hereafter called experimental
watershed) was purposely chosen. The prevalence of severe soil degradation, its bi-modal
nature of rainfall and the existing watershed management interventions (both government
and project) were among the principal criteria to select the watershed. A purposive
sampling technique was then used to select the farmers. Among 340 farmers living in the
experimental watershed, a total of 52 farmers who had cultivated farmlands in the
experimental watershed (i.e. nearby homestead areas) were selected. First, 26 farmers
(hereafter called Experimental Farmers or EF) were randomly selected, and received a four
days training in the field. The remaining 26 farmers, who did not receive the training, were
considered as a Control Farmers (hereafter called CF). This implies that both groups of
farmers were selected from the same watershed, and have similar environmental and socioeconomic conditions. The only difference is that EF received extra training during the
experiment, whereas the CF were not.

4.3.3 Method of data collection
Baseline data
In 2015, before doing the training, we developed a baseline using group discussions with
the 26 EF. The group discussions were held by using open ended questions (see Appendix
3), covering four main topics: 1) major environmental problems in the watershed, 2) existing
farm management practices, 3) SLM practices implemented in the watershed, and 4)
community participation in the current mass mobilization campaign. Through discussions,
in depth information on awareness and knowledge of the EF on erosion problems and
drought effects, their knowledge on integrated farming, their experience with SLM
practices, level of farmers’ participation in campaign works and their sense of ownership of
SLM activities implemented on the farmlands were collected.
However, a baseline on individual characteristics and farmer’ actual farming practices in the
field were not collected. Given that such information is crucial to characterize farmers
participating in the training, and to evaluate whether the EF and CF samples are comparable
or not, we reconstructed a baseline data during the evaluation surveys (after training).
Following Bamberger (2009) and Davis et al. (2012), we applied a recall technique to
reconstruct baseline information. Farmers from both groups were asked to recall their
social and economic situations in the year 2015, and whether they had implemented a range
of soil management technologies on their farmlands or not. Since the adapted training was
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organized less than one year before, farmers had no difficulty of remembering this
information.
Evaluating the effect of the adapted training
Nine months after organizing the adapted training we conducted a survey to evaluate the
effects of the adapted training approach, by employing a “with-without” comparison: the
EF were compared with the CF. The expected results of the training were evaluated using
measurable indicators as specified in Table 4.2. For each indicator, we selected two
variables to evaluate the expected results of the training. Evaluation data were collected
using group discussions, field observations and household surveys. Group discussions with
the EF were held using the same discussion topics as before the training. Field observations,
in collaboration with local staff, were carried-out to observe EF activities in the field.
Information generated through discussions and observations is used to qualitatively
evaluate the performance of EF after the training.
Household surveys with the 52 farmers (both the EF and CF) were conducted to generate
quantitative information. Surveys were conducted using a structured and semi-structured
questionnaire. During the surveys, data related to farmers’ opinions and perceptions on
integrated farming and drought were collected to analyze the effect of the training
intervention. Description of variables to evaluate the effect of training are also presented
in Table 4.2. Among the variables included, some of the more qualitative variables
(“awareness of IFM”, “awareness of drought”, “motivation for IFM”, “motivation to tackle
drought”, “attitude towards IFM”, “practice IFM” and “responsibility to control drought”)
were measured using a 5 to 10 items for Likert-type scale. Farmers responses were rated
using a 3 point scales (1= No/Negative to 3= Yes/Positive). The “planning” variable was
measured based on the values as indicated in Table 4.2.

Expected results
Enhanced
awareness

Intrinsic
motivation

Practice
integrated
farming

Long-term plans

No.
1

2

3

4

The extent to which farmers
feel responsible to take
control of drought effects in
the future with a good plan
to invest in SLM practices.

The extent to which farmers
are willing to practice
integrated farming on their
farm.

Farmers motivation for
integrated farming and to
tackle drought effects.

Measurable indicators
Farmers awareness on
integrated farming and the
causes of drought.

Farmers actually implement soil management practices
integrating with crop production and livestock management
in their field
Farmers feel responsible to control drought effects by
integrating their farming activities
Farmers plan to invest in SLM practices to reduce drought
effects

Practice IFM

Responsibility to control
drought
Planning SLM practices

Farmers’ attitude towards integrating soil management
practices with crop and livestock production in the field.

Farmers’ motivation for integrated soil management
practices with crop and livestock production, and income
generating activities
Farmers perceived effects of drought on crop and livestock
management activities and their motivation to tackle it

Description
Farmers are well-informed about integrating soil
management practices with crop, livestock and income
generation activities
Farmers were well-aware about drought and its causes

Attitude towards IFM

Motivation to tackle
drought

Motivation for IFM

Awareness of drought

Variables
Awareness of Integrated
Farm Management (IFM)

Table 4.2 Summary indicators and variables for evaluating the effect of the adapted training

1= No, 2= Partially,
3= Yes
1= No, 2= Yes

1= No, 2= Partially,
3= Yes
1= Negative, 2=
Neutral,
3= Positive
1= Negative, 2=
Neutral,
3= Positive
1= Negative, 2=
Neutral,
3= Positive
1= No, 2= Partially,
3= Yes

Values
1= No, 2= Partially,
3= Yes
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4.3.4 Method of data analysis
SPSS was used to process the collected data. Independent samples t-test and Pearson chisquare test were performed to compare and test the significance of the differences
between the EF and CF. The significance level was tested at the 1% and 5% probability level.
In the analysis, only comparable farmers from the total number of studied farmers (of both
EF and CF) were taken into account. These comparable farmers were selected based on
their age. From a previous study, we learned that spontaneous farmers (i.e. farmers who
adopt and implement stone bunds by their own initiative) were young farmers who have
better planned their farming activities than the non-spontaneous farmers. This is because
young farmers have often better education, and hence, can better plan to invest in their
future even without an alternative training approach. Again, some scholars, for instance
Bekele & Drake (2003), Adimassu et al. (2012) and Moges & Taye (2017) argue that older
farmers are often discouraged to invest in conservation measures, and also often have
shorter planning horizon than other farmers. Therefore, we categorized study farmers into
three age groups: young farmers (≤ 35 years), mi
ddle-aged farmers (36 to 55 years) and
older farmers (≥ 56 years) (Table
4.3). For robustness of the training results and comparison
purposes, we excluded responses of young farmers and older farmers from further analysis;
including these two age categories would lead us to overestimate or underestimate the
effect of the training. As shown in Table 4.3, about 77% of study farmers (20 EF and 20 CF)
were middle-aged farmers, and hence considered to analyze the training effects.
Table 4.3 Distribution of sample farmers by age groups
Age groups
Young farmers (≤ 35 years)
Middle-aged farmers (36 to 55 years)
Older farmers (≥ 56 years)

EF (N= 26)
N
%
5
19.2
20
76.9
1
3.8

CF (N= 26)
N
%
2
7.7
20
76.9
4
15.4

Total (N=52)
N
%
7
13.5
40
76.9
5
9.6

4.4 Results
4.4.1 Baseline data
Basic socio-economic characteristics of study farmers
Some basic characteristics of the studied farmers before the training are presented in Table
4.4. Results show that both groups of farmers are relatively similar in many of the
characteristics included. However, compared to the CF, the EF were slightly younger and
had a higher income from off-farm activities. This might be due to a small number of EF
engaged in different income sources at the time of the survey. However, none of the
variables showed statistically significant difference at 1% and 5% probability level between
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both groups of farmers. This implies that there is no significant difference between the two
groups in terms of their basic characteristics, and the use of a with-without comparison
approach in evaluating the effect of the adapted training approach is justified.
Table 4.4 Basic socio-economic characteristics of farmers in 2015
No

Variables
Age
Available family labor
Attend formal education
Farming experience
Farmland size
Farm oxen
Crop yield produced
Livestock size
Income from livestock products
Income from off-farm activities

Values
# of years
# of persons
1= No, 2= Yes
# of years
Hectare
# of ox
Quintal/year
TLU
Birr/year
Birr/year

EF (N=20)
Mean
Std. Dev
43.90
6.75
3.40
1.43
1.35
0.49
23.95
8.56
2.10
0.81
1.80
0.52
18.93
9.73
5.06
1.06
7590
2706.16
5425
2914.27

CF (N=20)
Mean
Std. Dev
47.60
5.43
4.20
1.82
1.10
0.31
26.85
5.26
2.40
0.73
1.70
0.87
22.83
9.06
5.78
1.50
7412
3011.32
2980
1418.45

t-test
0.064
0.131
0.061
0.205
0.225
0.661
0.197
0.085
0.845
0.098

Soil management practices
Table 4.5 compares soil management practices of the EF and CF during the 2015 production
year. The statistical results show that there was no significant difference in use of soil
management practices between the EF and the CF at 1% and 5% probability level before the
adapted training was given. The results further show that in general, before the training,
the application of these soil management technologies was quite limited among all farmers
in the area. Especially the use of vegetative measures such as planting trees and grasses on
farmlands was very low, which is probably related to the problem of free grazing in the area.
Table 4.5 Soil management practices used by farmers in 2015
Soil management practices applied
(only ‘Yes’ responses)
Chemical fertilizer
DAP (Di-Ammonium Phosphate)
UREA (Ammonium Nitrate)
Natural fertilizer
Compost
Manure
Agronomic measures
Crop rotation
Contour ploughing
Minimum cultivation
Structural measures
Stone bunds
Soil bunds
Vegetative measures
Plant trees
Plant grasses

N

EF (N=20)
%

N

CF (N=20)
%

Chi-square
test

12
16

60
80

13
14

65
70

0.744
0.465

13
10

65
50

8
6

40
30

0.113
0.197

20
17
11

100
85
55

20
18
7

100
90
35

0.633
0.204

9
8

45
40

7
11

35
55

0.519
0.342

9
3

45
15

8
0

40
-

0.749
0.072
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4.4.2 Results of the experiment: with-without comparison approach
In this sub-section, the results of the experiment (the effect of the adapted training
approach) are presented comparing the EF with the CF. Our focus in this study is on the
results of key-aspects that together explain the intrinsic characteristics of farmers and their
integrated farm management in the field. The results show that the adapted training
approach has had significant effects on EF as compared to the CF, at 1% and 5% probability
level for almost all indicators considered (see Table 4.6).
Table 4.6 Effects of training on EF as compared to CF
EF (N=20)
CF (N=20)
Mean
Std. Dev
Mean
Std. Dev
Awareness
Awareness of IFM
2.39
0.50
1.86
0.38
Awareness of drought
2.90
0.31
3.00
0.00
Motivation
Motivation for IFM
2.60
0.82
1.55
0.83
Motivation to tackle drought
2.50
0.89
2.60
0.82
Integration
Attitude towards IFM
2.65
0.49
1.95
0.89
Practice IFM
2.08
1.04
1.00
0.00
Planning
Responsibility to control drought
2.70
0.57
2.20
0.77
Planning SLM practices
1.55
0.51
1.15
0.37
**p-value significant at 1% probability level; *p-value significant at 5% probability level
Key-aspect

t-test

Variables = Effect of training

0.019*
0.163
0.000**
0.714
0.004**
0.014*
0.025*
0.007**

Table 4.6 shows that the training generated significant differences between the EF and CF
concerning six out of the eight variables. Smallest effects are observed in the key-aspect of
awareness, where only on “awareness of IFM” the EF score significantly better (2.39)
compared to the CF (1.86). Consistently, EF are also significantly more motivated for IFM
(2.60) as compared to the CF (1.55). For both awareness and motivation concerning
drought, no significant differences were measured between both groups of farmers. This is
due to the fact that the incidence of drought in Ethiopia has become a common
phenomenon (Gebrehiwot et al., 2011; Viste et al., 2013), and hence, farmers can easily
perceive the effect of drought on crop and livestock production, and can be motivated to
tackle it.
Concerning the key-aspect on “Integration”, a significant difference is found between EF
and CF in terms of their attitude towards IFM (2.65 vs 1.85) and how they actually practice
integrated farming in their fields (located nearby their homestead) using knowledge
obtained from the training (2.08 for EF vs 1.00 for the CF). Hence, although farmers were
already practicing mixed farming methods, the integration of soil management technologies
(fertilizer, bunds, terraces, etc.) on their fields has significantly improved after having
followed the adapted training approach. Finally, concerning “planning”, the results show
significant differences between the two groups of farmers in taking responsibility and how
they plan to control drought effects (2.70 for EF vs 2.20 for CF). Similarly, and most
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interesting, the majority of EF (1.55) has a better future plan for their farming activities by
implementing various SLM practices compared to the CF (1.15).

4.4.3 Reflections on the learning experiment: Focus group discussions
During group discussions held after the training, a majority of EF evaluated that the training
was very good and that it gave them insights in how to visualize the future of their farming.
A majority of EF (more than 70%) believed that they have now well understood the benefits
of integrating SLM practices into their farm management system, suggesting a change in
mind-set. It was also clear during the group discussions that EF were more motivated to
produce more quality crops by controlling their soil from erosion and using more soil fertility
improvement technologies such as fertilizer, manure and compost. Furthermore, most EF
had concrete plans to produce more livestock products such as milk and manure; and were
motivated to protect their soil and maintain its productive capacity to increase crop
production and forage production. For instance, seven of the EF (35%) reported that they
already started practicing IFM on their fields after the training. They applied fertilizer,
compost and livestock manure integrated with stone/soil bunds to enhance soil productivity
and yields. It was also confirmed through field observations that their existing stone bunds
were better maintained. Furthermore, a large majority of EF (more than 85%) believed that
IFM is important to mitigate the effects of drought on farming activities. As a result, they
became more confident in controlling erosion and mitigating drought effects on farming
activities by investing in SLM practices. For the future, EF (about 55%) planned to implement
various SLM practices on their farmlands in a more integrated way: to control soil erosion,
to enhance productivity and to produce more crop yields and forages for their livestock,
and eventually to mitigate the effects of drought risks on their farming activities.

4.5 Discussion
4.5.1 Integrated Farm Management (IFM)
This study was designed to provide insights into farmers awareness and motivation to
implement and integrate SLM practices into their farm management system, by means of
an adapted mass mobilization training approach. As mentioned in the context analysis, the
current mass mobilization training approach is not able to change farmers’ mindset and to
motivate them to apply and integrate soil conservation technologies on their own initiative
on their farmlands. It was clear from the baseline data that only a small number of studied
farmers actually applied structural and vegetative measures, as compared to agronomic
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measures and fertilizer use. Moreover, most of these practices were applied separately,
hence not together or in an integrated way on their fields. However, an isolated
implementation of these practices will not provide sustainable impacts, implying that the
integration of practices is crucial (Cook et al., 2009; Kessler et al., 2016). The general
information obtained through group discussions showed that EF awareness and motivation
to integrate SLM practices into their farm management system improved significantly after
the adapted training. Similarly, the results from the with-without comparison showed that
the adapted training approach has brought significant effects on EF (p<0.05), compared to
CF.
This has important implications for the current mass mobilization training approach where
the message communicated rarely reflects the interests of farmers (Leta et al., 2018). The
awareness raising training as currently provided every other year in the mass mobilization
approach (Teshome et al., 2016b; Leta et al., 2018) is not able to motivate farmers to
implement SLM practices on their own initiative (Mulema et al., 2017). Involving farmers in
analyzing their current situation, such as drought, soil erosion and declining productivity, is
crucial to enhance their awareness and their intrinsic motivation (Hoang Fagerström et al.,
2003; Smithers & Furman, 2003; Kessler et al., 2016). In our case, intrinsic motivation was
measured by the farmers’ motivation for IFM. This intrinsic motivation leads to a positive
attitude towards IFM and helped EF to actually practice integrated farming on their fields.
This finding is consistent with Blackstock et al. (2010) who reported that providing wellreasoned and logical messages during awareness raising training is crucial in persuading
farmers to adopt certain practices. Likewise, Papadopoulos et al. (2015) show that training
has the ability to change farmers’ attitude towards alternative forms of farming activities,
such as IFM. Similar findings are also reported by Duveskog et al. (2011) in rural Kenya and
by Luther et al. (2018) in Indonesia, where participation in farmer field school trainings
improved knowledge of participants, and enabled them to practice more effective
agricultural practices on their fields. Farmer field school is an intensive training approach
introduced to transfer knowledge to farmers and assist them to learn in an informal setting
within their own environment (Feder et al., 2004; Guo et al., 2015). At the beginning of this
study, we hypothesized that after an adapted training, participating farmers would be more
aware of the benefits of IFM and therefore more motivated to practice integrated farming
in their fields. We can confirm this hypothesis; EF were more motivated to practice IFM in
their fields.

4.5.2 Drought
Despite the fact that both the EF and CF have a quite similar awareness and perception of
drought, the training has brought significant changes in terms of taking responsibility to
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control drought with their own future plan (p<0.05). We found that the EF’s responsibility
to control the effects of drought has improved. A possible explanation is that EF were
involved in action planning, and hence feel empowered to make decision themselves to
solve their own problems. Involvement of farmers in action planning and learning improves
their ability to take full control over the decision-making process (Kraaijvanger & Witteveen,
2018). Certainly, participatory learning processes strengthen farmers’ confidence in their
own solutions (Hagmann & Chuma, 2002; Van den Berg & Jiggins, 2007; Ward et al., 2007)
and increase their ability to choose among options and develop solutions that are
appropriate for their specific ecological and socio-economic circumstances (Bewket, 2007;
Douthwaite et al., 2009). Enhancing farmers self-confidence is important for sustainable
development (Kessler et al., 2016), because, self-confident (self-reliant) farmers can
become effective partners in development intervention (Ward et al., 2007). This implies
that enhancing farmers awareness about drought and its causes, and involving them in the
decision making process to take control of their own future with a good future plan, are
crucial for realizing sustainable impact with the mass mobilization approach.
Another interesting finding was that EF plan to invest in SLM practices in the future aiming
to mitigate the drought effects on farming activities. A possible explanation is that EF were
more ready to change the future of their farm and more aware of the possible effects of
drought on their farming activities, and hence more motivated to invest in SLM practices.
Similarly, even though all farmers are aware of the effects of drought on their farming
activities, CF did not develop plans to mitigate the future effects of drought. This illustrates
the importance of raising farmers’ awareness by focusing on sustainability issues and
planning with a long-term vision, also during the mass mobilization training. Again, feeling
able to change and control drought (empowerment) are crucial issues here. Kassie et al.
(2013) indicate that participatory learning through climate school fields can improve
farmers’ understanding of climate variability and motivate them to change their farming
activities. Similarly, Milestad & Darnhofer (2003) indicated that learning increases the ability
of a farmer to respond to change and integrate their experience in an appropriate manner.
The ability of farmers to invest in SLM practices in the face of climate change is an important
factor in their resilience and the sustainability of soil management interventions
(Douthwaite et al., 2009; Mengistu et al., 2015; Leta et al., 2018). Investments in SLM
practices improve soil moisture, reduce soil loss, reduce risk of production failures, and
increase production and diversification of income sources (Schwilch et al., 2014). The results
also confirmed the stated hypothesis. After an adapted training, participating farmers plan
to invest more in SLM practices to mitigate drought effects in the future as compared to the
CF.
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4.6 Conclusions and recommendations
This study investigated the effect of an adapted – more participatory and more integrated
– training approach to the current mass mobilization approach with farmers living in the
Sago-kara watershed, central highlands of Ethiopia. It was based on the results of an
experiment, in which a group of 26 farmers received an extra training at the start of the
mass mobilization campaign in 2016, to strengthen their knowledge and awareness about
natural resource management, drought mitigation and integrated farm planning. Though
validated in a limited area, and with a limited number of farmers, the adapted training
approach shows promising results. The adapted training approach enhanced awareness of
farmers, created intrinsic motivation, fostered implementation of SLM practices in the field
and built responsibility in controlling erosion and reducing drought. Most interesting was
that farmers who followed the training were better able to plan for drought mitigation and
were more aware of the possible effects of drought on their farming activities. These results
indicate the potential contribution of a more integrated and more participatory approach
to the current mass mobilization approach, especially regarding the scaling-up of SLM
practices and the generation of more sustainable impact.
We therefore conclude that the current mass mobilization approach in Ethiopia can
significantly enhance its impact on SLM and will be more sustainable, if it would pay serious
attention to four key-aspects: 1) creating awareness on the causes and effects of erosion
and drought focusing on sustainability issues, 2) fostering farmers’ intrinsic motivation to
be good stewards of their land; 3) training in integrated farm planning, and 4) developing
farm plans by farmers themselves that are based on a vision for resilient farming. Crucial
for this is to make the current agricultural extension in Ethiopia more effective, by starting
with capacity building of the rural extension staff in participatory training methods, and by
empowering and motivating farmers for SLM. This will not only lay a foundation for
sustainable agriculture and more food security on the farm, but is also crucial for the scalingup of resilient farming at watershed and landscape levels. Our recommendations for
increasing the sustainable impact of the mass mobilization training approach in Ethiopia is
that extension workers and government officials should: (1) train farmers in small groups to
make the training more effective in terms of creating awareness and intrinsic motivation
among farmers, and (2) empower them to take responsibility of controlling their own future
by developing concrete farm plans.
Overall, this research addressed the effect of an adapted training strategy at the farmhousehold in the Central Highlands of Ethiopia. The study found that a more integrated and
participatory training strategy is crucial to intrinsically motivate farmers to practice
integrated farming and invest in SLM practices to mitigate drought effects. However, unless
it is implemented at a wider geographical areas, only implementation of the adapted
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training approach at the farm-household level will not lead to the desired sustainable
impact. On the other hand, although the adapted training resulted in promising results, the
cost of intensive training may hamper its implementation over large areas, and the use of
farmer-to-farmer knowledge spreading is therefore crucial (Feder et al., 2004; Van den Berg
& Jiggins, 2007). The next research challenge is therefore to analyze the enabling
environment for scaling-up SLM in the Central Highlands of Ethiopia, and how it can support
an approach as presented and discussed in this paper.

76

Chapter 5
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central highlands of Ethiopia
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5. Towards an enabling policy and institutional
environment for scaling-up sustainable land
management in the central highlands of
Ethiopia
An effective policy and institutional environment is a necessary condition for scaling-up
Sustainable Land Management (SLM). This study assesses the national, regional and local
level institutions influencing scaling-up SLM practices in the central highlands of Ethiopia,
as perceived by key stakeholders. The qualitative data are generated through interviews
with key informants and a review of relevant policy documents. The results indicate that
the main perceived limitations hindering the scaling-up of SLM relate to the processes of
policy formulation and implementation, the limited institutional capacity, and the lack of
institutional collaboration. The findings suggest that in order to speed-up this scaling-up
process, the government and other development actors should pay due attention and
invest more in three core elements of the present policy and institutional environment.
First, the process of policy formulation and implementation needs to be more supportive,
participatory and applying a bottom-up approach. Second, the capacity of institutions
requires strengthening through awareness raising, skills training and learning, as well by
providing logistic facilities and adequate equipment. Third, it is important to actively
foster partnerships and consolidate institutional collaboration through mainstreaming
SLM in all concerned sectoral offices as well as using existing social networks and relations
at community level. Finally, the government needs to rely more on voluntary policy
instruments such as training, mutual learning, information exchange and creating
intrinsic motivation, rather than emphasizing command and control instruments such as
regulations and bylaws. When voluntary instruments are better integrated in the existing
mass mobilization approach, and the coordination and collaboration across different
institutional levels and sectors improved, SLM in the central highlands of Ethiopia can
effectively contribute to improved soil quality and food security.

Based on:
Abi, M., Kessler, A., Oosterveer, P. & Tolossa, D. Towards an enabling policy and institutional
environment for scaling-up sustainable land management in the central highlands of
Ethiopia. (submitted)
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5.1 Introduction
Over the last decades, Sustainable Land Management (SLM) through improved soil and
water conservation has been a key strategy to increase agricultural production and achieve
food security in Ethiopia (MoARD, 2010; Snyder et al., 2014; Yirga et al., 2014). In the
successive Growth and Transformation Plans of Ethiopia (GTP I: covering 2010 – 2015, and
GTP II: covering 2016 – 2020), SLM practices have received special attention and are
expected to be implemented through community mass mobilization campaigns (FDRE,
2010, 2016; Teshome et al., 2016b; Leta et al., 2018). Mass mobilization is a strategy
pursued to mobilize all farmers living in a particular watershed with the purpose of
implementing SLM activities (Danano, 2010). Although aimed at scaling-up SLM practices
(Nedessa et al., 2015), the mass mobilization approach has only partially achieved this
objective and brought limited benefits to farmers (Ludi et al., 2013a; Wolancho, 2015).
Nevertheless, scaling-up of SLM practices to achieve more benefits to farmers remains a
major challenge.
Previous studies have shown that several political and institutional factors limit the
effectiveness of the mass mobilization approach for this purpose. For instance, Gete et al.
(2006) indicate important constraints such as a lack of awareness among policymakers
about the extent and impacts of land degradation, limited availability and poor sharing of
information on SLM, and institutional instability. Similarly, Yirga et al. (2014) and Nedessa
et al. (2015) indicate that poor collaboration and coordination among key stakeholders, a
top-down approach in planning and implementation and a limited capacity among
implementing staff hinder scaling-up SLM practices. Other factors mentioned are a lack of
enforcement of laws and policies, of empowering farmers to solve their own problems, and
of regular follow-up and monitoring. Furthermore, inadequate attention given to locally
available knowledge and social networks, and weak linkages between stakeholders in
spreading SLM technology, are mentioned as well (Ludi et al., 2013a; Mulema et al., 2017;
Ariti et al., 2018; Nigussie et al., 2018). Finally, the absence of an adequate enabling policy
and institutional environment to shape farmers’ actions, either individually or collectively,
and to increase their capacity to invest in SLM practices is hindering the effective
implementation and scaling-up of SLM in Ethiopia (Adimassu et al., 2016).
Given the importance of creating such an enabling environment (Franzel et al., 2004;
Tukahirwa et al., 2013b; Kessler et al., 2016), this study aims to further our knowledge on
the limitations at institutional and policy level in Ethiopia. The study starts by analyzing the
existing institutional and policy environment with respect to the implementation of SLM in
the central highlands of Ethiopia and then reviews in what way this environment would
need to change to facilitate scaling-up SLM using the mass mobilization approach. Hereby
we distinguish between three institutional levels (local, regional and national level), in order
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to help understand where to start when aiming for more sustainable and large-scale impact.
The main research question is therefore: “what changes are required in the policy and
institutional environment of Ethiopia to enable the scaling-up of SLM practices using the
mass mobilization approach?”. To answer this question, we provide in the next section an
overview of the current policies and institutional arrangements relevant for SLM, followed
by an introduction to and explanation of the theoretical and conceptual frameworks applied
in this study in section three. The methodology of this study is explained in section four and
the findings in section five. The paper concludes with section six in which we formulate
conclusions and recommendations.

5.2 Main policies and institutional arrangements for SLM in Ethiopia
The Government of Ethiopia has developed a wide range of policies, strategies, legal
frameworks and proclamations to address environmental problems relevant for the
promotion and implementation of SLM practices in recent years. Table 5.1 shows the major
policies, strategies, proclamations and legal frameworks important for SLM. In order to put
these policies and strategies into practice, different institutions have been established at
the national, regional and local level (Getenet & Tefera, 2017). The institutional
arrangements and organizational structures for the implementation of SLM are created in
line with the decentralization and regionalization policy of the Ethiopian government
(Haregeweyn et al., 2012; MoA, 2014). To this end, a multi-sectoral institutional
arrangement has been established at national, regional and local levels leading to support
the scaling-up of SLM through the mass mobilization approach (Danano, 2010; Haregeweyn
et al., 2012; Wolancho, 2015; Teshome et al., 2016b).
National institutions include government organizations working at the federal level. These
institutions are responsible for formulating the policies and strategies related to land
management, strengthening the capacity of the regional and local level institutions,
developing extension strategies, providing financial support to strengthen the capacity of
the regional and local level institutions, planning SLM activities, and facilitating monitoring
and evaluation of implemented practices at the national level (MoA, 2014). The Ministry of
Agriculture and Natural Resources plays a leading role in the coordination of SLM activities
at national level (MoARD, 2010; Haregeweyn et al., 2012; Adego et al., 2018). Regional level
institutions (in our case in the Oromia region) support the mass mobilization through
building the capacity of local level institutions, providing material and financial support,
facilitating the technical and practical training manuals, planning SLM at the regional level
and facilitating the monitoring and evaluation of the local level implementation of SLM
(MoA, 2014). The regional Bureaus of Agriculture and Natural Resources are responsible for
the coordination of SLM activities.
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Local institutions include organizations working at the woreda (similar to district, an official
administrative unit) and kebele (similar to ward, the lowest official administrative unit) level
(Haregeweyn et al., 2012; Wolancho, 2015; Getenet & Tefera, 2017). These institutions
support scaling-up SLM practices through selecting watersheds, mobilizing the community
resources (labor), organizing farmers in groups, providing training, technical support and
working materials, assisting in planning and implementing SLM practices, and monitoring
activities at the watershed level (MoA, 2014). At this administrative level, the woreda
Agriculture and Natural Resource Offices are responsible for coordinating and organizing
the planning and implementation of SLM (Haregeweyn et al., 2012). The farmers’
development groups (comprising 20 to 30 members) are key actors at local level. Through
these farmers’ development groups, farmers are working together to achieve better results
and foster the scaling-up of SLM (Tukahirwa et al., 2013b; Yirga et al., 2014). Through the
creation of ‘one-to-five’ groups (groups of five farmers living and working in the same area
with one farmer leading the group) (Teshome et al., 2016b; Nigussie et al., 2018), these
farmers’ development groups are crucial in transferring the knowledge on SLM practices
among farmers (Danano, 2010; Snyder et al., 2014; Adego et al., 2018).
Table 5.1 Policies, strategies, proclamations and frameworks related to SLM in Ethiopia
Type
Policy/strategy
Environmental Policy of Ethiopia (EPA &
MEDC, 1997)

Rural Development Policy and Strategy of
Ethiopia (MoFED, 2003)
Disaster Risk Management Policy (FDRE,
2013)

Proclamation
The Federal Rural Land Administration
and Use Proclamation (FDRE, 2005)

Framework
The Ethiopian Strategic Investment
Framework for SLM (MoARD, 2010)

Description
It aims to improve the health and quality of life, and promote the
sustainable social and economic development of the country through the
conservation and sustainable utilization of the natural resources and the
environment at large.
The policy involves a wide range of sectoral and cross-sectoral policies
and strategies to attain its objective.
It intends to ensure sustainable agricultural development through the
proper management and utilization of natural resources.
It aims to reduce disaster risks and potential damage through establishing
comprehensive disaster risk management activities giving special
attention to natural resource conservation.
It provides an integrated framework for disaster risk management in the
context of sustainable development
It places the responsibility and obligation to maintain the productivity of
the land on the community.
The proclamation 465/2005 states that “A land user will not have the
right to use the land if he fails to apply conservation measures on the
land or lets the land to degrade and loose its productivity”
It aims to improve the livelihood and economic well-being of the
country’s populations by scaling-up SLM practices with proven potential
to restore, sustain and enhance the productivity of agricultural lands.
It guides the prioritization, planning and implementation of current and
future investments in SLM.
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5.3 Theoretical and conceptual frameworks
5.3.1 Theoretical framework
Institutions are “the rules of the game in a society, or more formally, humanly formulated
constructs that shape the social and individual interactions and behavior” (North, 1990).
Similarly, Ostrom (1992) defines institutions as the set of rules actually used (the working
rules or rules in use) by a group of individuals to organize actions that produce sustainable
outcomes affecting those individuals and others. Working rules are those rules actually
used, monitored and enforced when individuals make their own or collective choices
(Ostrom, 1992). Such rules can be formal (e.g. laws, policies and regulations) and informal
(e.g. behavioral norms) (Imperial, 1999). Hence, both formal and informal institutions exist
and both play an important role in shaping the management of natural resources and in
providing the norms and values that support policy decisions and management practices
related to SLM (Hillman & Howitt, 2008; Pahl-Wostl, 2009). Analyzing formal and informal
institutions is important when trying to understand why everyday social activities are
organized in a particular way, because paying attention only to formal institutions fails to
comprehend daily reality. Policies are important, but it is critical as well to analyze how they
are implemented in practice. In this study, we analyze the policies and institutions relevant
for the planning, implementation and scaling-up of SLM, in order to determine by what
formal rules (laws, policies, regulations) and informal rules (behavioral, social and cultural
norms) they are guided.
To be effective in contributing to the scaling-up of SLM, institutions need to have the
required capacity. Institutional capacity refers to the effectiveness and efficiency of formal
institutions in implementing their goals (Pahl-Wostl, 2009). The institutional capacity for
scaling-up SLM relates to knowledge of staff on SLM in terms of effective practices and costs
and benefits, and to the human and material resources available for implementing the
assigned tasks (Hillman & Howitt, 2008). Next, as explained, different institutions are
involved in organizing and implementing SLM practices and therefore collaboration
between them is vital. In institutional theory, institutional collaboration (i.e. understanding
the collaborative relationships between and among different institutions and with their
environment (Wood & Gray, 1991)) involves institutionalizing some form of structure and
organizing shared and individualized responsibilities among the different institutions
involved (Wood & Gray, 1991; Phillips et al., 2000). Institutional collaboration is crucial for
successful implementation and scaling-up of SLM (Kessler, 2008) because it facilitates
mobilizing resources such as labor, materials, finances and information, and advances their
effective implementation (Adimassu et al., 2013). In the case of SLM, institutional
collaboration entails the harmonization between multiple activities that could not be
achieved when each institution would work independently (Adimassu et al., 2013).
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However, collaboration between different formal institutions is difficult without the sharing
of information and responsibility and without mutual trust (North, 1990; Wood & Gray,
1991; Kessler, 2008). Involving the relevant institutions in policy formulation and in its
implementation is therefore crucial.
Selecting the correct policy instruments during the process of policy formulation and
implementation is also critical (Roseland, 2000; Borrás & Edquist, 2013). Such a selection
should be based on the effectiveness of the policy instrument, its monitoring and
enforcement capacity, as well as its dissemination effect and conformity with other policies
and political preferences (Shiferaw & Holden, 2000). A wide variety of possible policy
instruments is available and can be categorized as regulatory, economic and voluntary
instruments (Roseland, 2000; Shiferaw & Holden, 2000; Pregernig, 2001; Cocklin et al.,
2007). Regulatory policy tools are generally government-initiated legal instruments (e.g.
laws, regulations and bylaws) and use a command-and-control approach, which means that
they prescribe a particular behavior and use legal instruments (fines, etc.) to secure their
implementation (‘sticks’). Economic policy instruments make use of monetary incentives,
such as subsidies and tax reductions to encourage a particular behavior (‘carrots’).
Voluntary instruments (also called informative policy instruments) involve training,
exchange of information and persuasion (‘sermons’) (Pregernig, 2001; Cocklin et al., 2007;
Borrás & Edquist, 2013). Over time, many countries have witnessed a shift in the use of
these different categories away from regulatory (command-and-control) towards the use
of economic and voluntary instruments. In this study, we use this differentiation in policy
instruments to assess whether the same trend is also occurring in Ethiopia with respect to
the scaling-up of SLM. It may be expected that the use of economic and voluntary
instruments in this policy and institutional environment offer better opportunities to
engage farmers actively in this process.

5.3.2 Conceptual framework
Figure 5.1 presents the conceptual framework that underpins this study. The framework is
developed to identify the characteristics of the policy and institutional environment in
Ethiopia with respect to the process of horizontal and vertical scaling-up of SLM. An enabling
environment involves a combination of interrelated political, institutional, financial,
economic and environmental conditions (Akhtar‐Schuster et al., 2011; Amjad et al., 2015).
In the context of this study, an enabling environment consists of the political and
institutional conditions that encourage more farmers to invest in SLM practices and speedup their spreading over a wider geographical area.
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Figure 5.1 Conceptual framework of the enabling environment for the horizontal and vertical scaling-up of
SLM considering three institutional levels in Ethiopia (adapted from IIRR (2000) and (Gündel et al., 2001)).

In Ethiopia, scaling-up of SLM practices to reach large number of farmers is undertaken
through 1) the mass mobilization approach, and 2) regular extension services (Nedessa et
al., 2015). In this paper, we focus on the first strategy. Vertical and horizontal scaling-up are
used because both are important. Horizontal scaling-up involves the geographical spreading
of SLM practices to reach large numbers of farmers, whereas vertical scaling-up involves the
coordination between different institutional levels and policy departments to establish a
coherent and conducive environment (IIRR, 2000; Gündel et al., 2001; Franzel et al., 2004).
In this study, the enabling environment is differentiated into three institutional levels (local,
regional and national level) to help understand the role and responsibilities of the
institutional hierarchy for the horizontal spreading of SLM practices. As shown in Figure 5.1,
national level institutions are responsible for formulating policies and strategies for SLM,
providing financial support, planning the national SLM strategy, and for monitoring and
evaluating SLM activities implemented at the local level. Regional level institutions are
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responsible for building the capacity of local institutions, providing material and financial
support, and for planning, monitoring and evaluating SLM. Local level institutions are
responsible for creating awareness, mobilizing resources, providing technical assistance,
planning SLM at the local level, and for implementing, monitoring and evaluating SLM.

5.4 Methodology
5.4.1 Study context
This study builds on previous research in the Sago-kara watershed, central highlands of
Ethiopia (Abi et al., 2018a). The watershed is located in Torban-Ashe kebele of Girar Jarso
woreda, and covers about 355 hectare with about 340 households and has a highly
dissected and hilly topography. The primary economic activity of the farmers in the
watershed is mixed agriculture consisting of crop and livestock production. This agricultural
production is mainly rain fed, and severely affected by soil erosion, low soil fertility, lack of
vegetation cover and poor farm management practices (Tolossa et al., 2015). In order to
tackle these problems, like elsewhere in the highlands of Ethiopia, SLM technologies such
as bunds, terraces, soil moisture harvesting structures and tree planting have been
implemented through the mass mobilization approach. Despite the implementation of
these technologies, land degradation persists and continues to be a serious problem in the
watershed undermining the production capacity of farmers.

5.4.2 Methods of data collection
Interviews with policy makers and implementers at the three institutional levels were
carried out to assess the policy and institutional environment for scaling-up SLM through
the mass mobilization approach. We selected 30 key informants (5 from national level
institutions, 8 from regional level institutions, and 17 from local level institutions). Table 5.2
presents an overview of the interviewed informants and the institution they represented.
These interviewees were selected on the basis of their position in the institutions at the
time of the interview. Representatives from the higher-level institutions (national and
regional) were selected based on their experience with SLM. Interviews were carried out
between April and May 2017 using an open-ended interview method to allow for in-depth
engagement with their particular professional capacity. Our questions focused on three
core issues: (1) institutional capacity, (2) institutional collaboration, and (3) the process of
policy formulation and implementation (see Appendix 4). Based on these three core issues,
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all informants were asked to identify, in their perspective, the most important limitations
for national, regional and local institutions for scaling-up SLM.

5.4.3 Methods of data analysis
Qualitative content analysis was used to analyze the data from the interviews and
document reviews. This method is considered most appropriate to analyze qualitative data
for institutional analysis (Alexiadou, 2001; Mwangi & Bettencourt, 2017; Nigussie et al.,
2018).
Table 5.2 Description of key informants from different institutional level
Level
National

Description
Representative from Ministry of Agriculture and Natural resource
Representative from Ministry of Finance and Economic Development
Representative from Ministry of Livestock and Fishery
Representative from Federal Rural Land Administration and Utilization
Representative from the National Sustainable Land Management program
Regional
Representative from Oromia Bureau of Finance and Economic Development
Representative from Oromia Bureau of Agriculture and Natural Resource
Representative from Oromia Bureau of Livestock and Fishery
Representative from Oromia Bureau of Rural Land Administration and Utilization
Experts from Oromia Bureau of Agriculture and Natural Resource
Experts from Oromia Bureau of Livestock and Fishery
Coordinator of the Oromia region Sustainable Land Management program
Local
Official from Girar Jarso woreda Administration
Official from Girar Jarso woreda Finance and Economic Development Office
Official from Girar Jarso woreda Agriculture and Natural Resource Office
Official from Girar Jarso woreda Livestock and Fishery Office
Official from Girar Jarso woreda Land Use and Administration Office
Experts from Girar Jarso woreda Agriculture and Natural Resource Office
Expert from Girar Jarso woreda Livestock and Fishery Office
Expert from Girar Jarso woreda Land Use and Administration Office
Torban-Ashe kebele Administrator
Development Agents from Torban-Ashe kebele
Representative from Sago-Kara watershed management committee
Representatives from farmers development groups in the Sago-Kara watershed
Total sample size

Sample size
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
2
1
1
1
3
1
3
30

5.5 Results and discussion
This section is divided into two subsections. The first subsection explains the most
important limitations at the three institutional levels for scaling-up SLM through the mass
mobilization approach, as perceived by the key informants. The second subsection discusses
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the policy and institutional changes required to speed-up the scaling-up process and to
make the mass mobilization approach more effective.

5.5.1 Limitations for scaling-up SLM practices
National level
a) Limited knowledge on SLM among decision-makers
This study found a lack of knowledge on SLM practices among decision-makers at the
national level institutions. From the five informants interviewed at this level, only two
responded correctly when asked to explain SLM and its benefits. Most informants relate
SLM with a particular type of soil conservation measures such as bunds and planting trees,
mainly useful to reduce soil erosion. However, SLM is broader and includes multiple
technologies suitable for the improvement or maintenance of the productive capacity of
agricultural land (Hurni, 2000; Dumanski & Peiretti, 2013), such as soil conservation, soil
fertility management, conservation agriculture and irrigation development (Dumanski &
Peiretti, 2013). Besides, the Ministry of Agriculture has documented SLM technologies and
approaches (both recently introduced and traditional) applied in Ethiopia (Danano, 2010)
that are accessible also for decision-makers involved in SLM decision-making. However,
most interviewees were not aware of this, which limits their ability to make informed
decisions with respect to scaling-up SLM practices. From this result, we conclude that the
emphasis put on the implementation of physical soil conservation measures through the
mass mobilization approach is due to the limited knowledge on SLM among decisionmakers.
b) Poor coordination and integration between and among sectors in scaling-up SLM
The government of Ethiopia has established a multi-sectoral institutional arrangement to
coordinate and implement SLM activities through mass mobilization (Wolancho, 2015;
Teshome et al., 2016b). However, the interview results show that the coordination and
integration between the different sectors (e.g. agriculture, livestock, finance and land
administration) with respect to SLM is not very effective. This poor coordination and
integration seems to be due to each sector following a ‘disciplinary’ approach, whereas, the
implementation and scaling-up of SLM requires a more interdisciplinary and integrated
approach (Gete et al., 2006). Snyder et al. (2014) and Getenet & Tefera (2017) also report
that coordination between the government agencies for natural resource management in
Ethiopia does not exist. This makes it difficult to integrate different sources of knowledge
and exchange information on scaling-up of SLM practices. Likewise, the lack of coordination
hinders the sharing of responsibilities, which in turn, causes duplication of efforts and
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conflicting approaches when implementing and scaling-up SLM practices (Nedessa et al.,
2015).
c) Use of a top-down policy formulation and implementation approach by decision-makers
Despite policy documents claiming that the current natural resource conservation strategy
in Ethiopia follows a bottom-up approach, in practice the process of policy formulation and
implementation for SLM is still primarily top-down (Cullen et al., 2014; Ariti et al., 2018).
This was recognized by the key informants at national level involved in this study, given that
a majority of them identified the use of a top-down approach to policy formulation and
implementation as a limitation for the national level institutions to engage in scaling-up SLM
practices. They also recognized that such top-down approaches hindered achieving more
sustainable impacts in enhancing food security and improving natural resource
management. This result is in line with Bewket (2007), Snyder et al. (2014), Mulema et al.
(2017) and Moges & Taye (2017) who report that soil and water conservation planning and
implementation policies in Ethiopia follow a conventional top-down approach.
Regional level
a) Poor communication and learning between local farmers and professionals
Regular communication between key stakeholders and common learning activities are
important in sharing knowledge and building capacity to effectively implement and scaleup SLM (Gündel et al., 2001; Franzel et al., 2004; Carter & Currie-Alder, 2006). However, the
majority of our key informants at the regional level confirmed that communication was poor
and that learning between farmers and professionals was lacking. Poor communication
limits the flow of information and learning between the regional and local level institutions.
Consistently, Gete et al. (2006) indicate that the lack of a suitable forum in Ethiopia to share
information and communication hinders the scaling-up process.
b) Use of a top-down planning and monitoring approach of SLM
Similar to the national level, interview results show that a top-down planning and
monitoring approach to technical assistance is common also at the regional level. The
Oromia Bureau of Agriculture facilitates the development of training materials and manuals
before the commencement of the mass mobilization. Skills training provided to officials and
extension workers and farmers at the local level relies on these materials and manuals (Leta
et al., 2018). Similarly, plans for scaling-up SLM practices are developed at the regional level,
based on the records of previous year’s achievements (from the woreda reports). For
instance, kebele DAs explained, “We prepare our kebele plan every other year. But, we
implement what is already planned at the Oromia Bureau of Agriculture and Natural
Resource”. This indicates that the process of planning SLM activities still follows a top-down
approach, without involving farmers and considering the reality at the local level.
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Local level
a) Limited capacity of extension workers and officials to transfer knowledge on SLM
Despite the increased commitment by the Ethiopian government to build the capacity of
extension workers and officials to support natural resource conservation activities (Getenet
& Tefera, 2017; Leta et al., 2018), the majority of our informants observed that the capacity
of extension workers and officials to transfer knowledge about planning and implementing
SLM practices to farmers is still limited. For instance, a key informant from the kebele
administration noted, “Though training on soil and water conservation is given every other
year, increasing knowledge of farmers on how to plan and implement SLM practices on their
own fields is lacking”. This is because the limited capacity in terms of skills, workforce,
budget, equipment and facilities makes it difficult to provide adequate support (e.g.
technical advice), and transfer knowledge on available SLM technologies to farmers.
Knowledge on SLM implies more than an understanding of SLM practices alone, and also
involves how to implement such practices and what (related to the benefits for farmers)
these can achieve when implemented in the field (Meijer et al., 2015).
b) Staff turnover
Staff turnover, the replacement of trained and professional staff working on SLM activities
by new staff (Adimassu et al., 2013), is high at the local level. The majority of our informants
responded that this was an important limitation for local level institutions with respect to
the scaling-up of SLM practices. High staff turnover results in a shortage of qualified staff
(with the necessary scientific and technical knowledge and familiar with the local context),
which in turn limits the transfer of knowledge on SLM practices and the regular supervision
and monitoring of implemented practices. Likewise, high staff turnover undermines the
coordination and facilitation of the scaling-up process at the local level.
c) Limited use of existing social networks in the scaling-up process
The majority of our informants identified that the use of existing networks such as farmer
groups and community-based organizations when aiming for scaling-up SLM is limited.
Explaining how the existing social networks were not well involved in this process, a key
informant from a local institution responded, “although development groups were formed
to share experiences about their farming practices, learn from each other and take collective
action in soil conservation activities, they rather serve to fine farmers and resolve conflicts
that arise in the community”. However, social networks may be very effective in improving
the flow of information (e.g. about new technologies and their benefits) in a community
(Wossena et al., 2013). According to Tukahirwa et al. (2013a), social networks at the local
level are crucial to share information between farmers and transfer knowledge on SLM
practices. This was also observed in a previous study in the Girar Jarso woreda (Abi et al.,
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2018c), where we found that farmers who spontaneously implement stone bunds on their
farmlands learn this mainly from their neighboring farmers (through their social networks).
d) Lack of considering farmers’ knowledge and priority needs when planning SLM practices
The results show that farmers’ indigenous knowledge and their priorities are generally not
considered during the planning phase of SLM activities. A possible explanation is that a topdown SLM planning and implementation approach still persists at the local institutional
level as well, and that farmers are not involved in the decision-making process. When
clarifying how the current planning method of scaling-up SLM overlooked farmers, a farmer
group representative explained, “Every other year, farmers are mobilized to contribute labor
to construct bunds and plant trees in the already identified watershed, but they rarely
participate in the selection of the watershed and technologies implemented”. A limited
participation of farmers in planning SLM practices affects their sense of ownership of the
implemented technologies (Ludi et al., 2013a; Ariti et al., 2018). The lack of farmers’
involvement in the planning of SLM activities has important implications for the
maintenance of implemented SLM technologies in the field. In a recent study conducted in
the central highlands of Ethiopia, Abi et al. (2018c) reported that stone bunds implemented
through mass mobilization were not well-maintained, and that some of them were broken
or even destroyed.
Despite the perceived limitations with respect to scaling-up SLM practices through the mass
mobilization approach as presented above, there are different opportunities for more
effective implementation and scaling-up in the central highlands of Ethiopia. First, the
existence of environmental policies and strategies in the country is a key opportunity to
improve policy formulation and implementation on SLM. The national environmental policy
promotes the active participation of all concerned stakeholders during the planning,
implementation and monitoring stages of SLM practices (EPA & MEDC, 1997). Second, the
national strategic planning framework offers an opportunity for scaling-up (MoARD, 2010).
The framework sets out a strategy for scaling-up SLM practices, guides the prioritization,
planning and implementation of current and future investments in SLM, and advocates for
coordination of efforts and harmonization of approaches. Third, the existing structure of
public institutions offers the opportunity to foster institutional collaboration for scaling-up.
For instance, the organizational set-up of the Ministry of Agriculture and Natural Resources,
from the federal to local level, has the potential of implementing and scaling-up SLM in
different parts of the country (Gete et al., 2006; MoA, 2014). Fourth, SLM steering
committees and technical committees at all institutional levels are an opportunity for
networking and building institutional collaboration over larger areas. It brings together
different stakeholders and actors to exchange knowledge, increase flows of information and
expertise, and mobilize resources and capacity for scaling-up SLM practices (Cullen et al.,
2014; Yirga et al., 2014). Fifth and finally, the experiences from our previous study in the
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Sago-Kara watershed (Abi et al., 2018a) provide an opportunity for scaling-up SLM through
a more effective and integrated mass mobilization approach in Ethiopia. With rather small
changes, such as an adapted training at the start of a mass mobilization campaign in a
watershed, farmers’ knowledge and awareness about natural resource management can be
quickly enhanced. The key issue here is to pay more specific attention to awareness
creation, the generation of intrinsic motivation of farmers to invest in SLM and to build
capacities to foster implementation of SLM practices in the field. Similar experiences e.g.
from central Zimbabwe (Nyagumbo et al., 2011) show that a participatory approach
empowers farmers and enhances their willingness to invest in SLM. Empowering farmers
improves knowledge exchange, competitiveness and self-confidence. Similar findings are
reported by Kessler et al. (2016) in Burundi, where an integrated approach resulted in
significant impacts in scaling-up sustainable agricultural practices, particularly through
integrated soil fertility management. In such an integrated approach, learning, vision
building, integrated farm planning and scaling-up of intrinsic motivation and capacity to
invest in SLM practices are transferred (Kessler et al., 2016).
In conclusion, the potential for scaling-up and effective implementation of SLM practices
through mass mobilization is present in Ethiopia. However, exploiting these opportunities
requires certain effective changes in the policy and institutional environments, as discussed
in the following sub-section.

5.5.2 Changes required at the policy and institutional level: building an
enabling environment
Policies
On the basis of the results presented in subsection 5.5.1, we can suggest that the process
of planning, implementing and monitoring of scaling-up SLM practices should be more
participatory and bottom-up. A key informant from the local level institution also suggested
this: “participation of farmers in mass mobilization should not only be limited to labor
contribution for implementation of soil conservation activities: Farmers need to plan and
monitor these activities together with DAs and experts”. This implies that it is not enough
that farmers only participate in the implementation of SLM activities during mass
mobilization, but that involving them also in the planning and monitoring processes is
required. This is crucial for effective implementation of SLM practices, and developing a
sense of ownership of the implemented practices (Millar & Connell, 2010). Consistently,
Bewket (2007), Cullen et al. (2014) and Adego et al. (2018) suggest the need for a
participatory and bottom-up approach in the planning and implementation of SLM practices
in Ethiopia. In such an approach, the planning process starts with the identification of
existing problems and selecting appropriate technologies together with farmers (Ariti et al.,
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2018). This empowers farmers to take a leading role in the scaling-up and decision-making
process (Hellin & Schrader, 2003; Abi et al., 2018b). Furthermore, supportive policies and
regulations are required to ensure large-scale planning, implementation and monitoring of
SLM practices during the mass mobilization approach.
Policy support may contribute through providing agricultural extension services (e.g.
training, inputs and credit services) and building infrastructure (e.g. roads, electricity and
communication services) to create an enabling institutional environment (Kuyvenhoven,
2004). Agricultural extension services are the major sources of information for scaling-up
SLM in the field (Nedessa et al., 2015). It helps to improve farmers’ motivation to engage in
these activities (Wossena et al., 2013), and to increase their capacity to invest in them
(Adimassu et al., 2016). Consistently, Abi et al. (2018b) report that farmers who obtained
adequate support from extension workers spontaneously implement and integrate SLM
practices on their farmlands. Building a good material infrastructure is important to
strengthen social integration and networks and to facilitate communication between
farmers, officials and professionals (Binswanger & Aiyar, 2003; Kuyvenhoven, 2004). An
informant from the woreda administration noted, “Constructing weather-roads and
connecting all kebeles will enable extension workers and officials to transport working
materials or equipment to all working sites during campaign works, and to undertake
frequent monitoring and supervision of implemented activities”.
Implementing existing bylaws (regulations) is required to improve the institutional
environment. Bylaws serve to prevent and manage conflicts within the community
(Sanginga et al., 2010), and to protect implemented SLM practices (Teshome et al., 2016b).
They also facilitate addressing specific problems at the community level (Sanginga et al.,
2010), and motivate community members to participate and work together in the
formulation and implementation of SLM practices (Yirga et al., 2014; Leta et al., 2018). This
implies that using a mix of voluntary instruments (learning, skills training, information
exchange, etc.) next to the wise use of regulatory instruments (legislation and bylaws) is
crucial to speed-up the scaling-up of SLM practices in Ethiopia. Mutual learning, skills
training and information exchange are effective policy instruments for motivating large
numbers of farmers to participate in the implementation and scaling-up of SLM practices
(Pinto-Correia et al., 2006; Greiner & Gregg, 2011; Ashoori et al., 2017). Still, legislation and
bylaws remain important to protect and manage implemented SLM practices in the field
(Teshome et al., 2016b).
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Institutions
With respect to institutions, the main suggestions to address the limitations identified in
section 5.5.1 include building capacity and strengthening collaboration and networking.
a) Building capacity
Scaling-up SLM practices requires adequate institutional and human capacities, as well as
learning through skills training, communication and sharing of experiences (Noordin et al.,
2001; Franzel et al., 2004; Tukahirwa et al., 2013b). So, strengthening institutional capacity
at all levels is important (Millar & Connell, 2010; Amjad et al., 2015; Thomas et al., 2018).
This starts by creating awareness about the importance of SLM (e.g. on agricultural
production and food security) through learning and education. Increasing awareness of the
causes and effects of the current problems (e.g. land degradation and climatic variability)
and the benefits of implementing SLM practices to tackle these problems is crucial (Kessler,
2008; Abi et al., 2018a). Besides, sharing knowledge and information among concerned
stakeholders is necessary to make effective decisions (Franzel et al., 2004; Carter & CurrieAlder, 2006; Mulema et al., 2017).
Building the capacity of extension workers and government officials with respect to
communication, collaboration and learning is important (Carter & Currie-Alder, 2006;
Tukahirwa et al., 2013b). At the local level, this was seen as the main limitation for scalingup SLM practices. To address this limitation, institutional capacity building activities
focusing on improving the professional (skills and knowledge of the existing staff) and
operational capacity (staff, budget and equipment) are required (Imperial, 1999). These
activities improve the capacity of extension workers to plan, implement and monitor SLM
activities (Mulema et al., 2017) and improve the knowledge on SLM among farmers (e.g.
how to effectively implement them in their own fields), and change their attitude to have
them genuinely participating in the SLM planning and implementation process (Ludi et al.,
2013a). Therefore, the regional government should build the capacity of extension workers
and government officials at the local level, through providing skills training, offering
technical advice and support and allocating adequate budget and logistic services.
b) Strengthening collaboration and networking
Scaling-up SLM requires collaboration between stakeholders at all institutional levels and
across different institutional sectors, including decision-makers, professionals, officials,
extension workers and farmers (Dumanski & Peiretti, 2013; Thomas et al., 2018). Hence,
mainstreaming SLM activities is important to avoid duplication of efforts and promote
synergy (Nedessa et al., 2015). Gete et al. (2006) also report that intra-(interdisciplinary)
integration is required for scaling-up SLM. In a previous study, we found that the
collaboration between the Agriculture Office and the Livestock Office at the local level of
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the Girar Jarso woreda is very important to provide training in integrated farm management
(Abi et al., 2018a).
At community level, making use of the available community-based organizations and
strengthening social networking are promising avenues for speeding-up the scaling-up
process. Existing community-based organizations such as iddir (institutions for funeral
purposes), mahiber (religious institutions to celebrate specific saints) and debo (labor
sharing or exchange mechanisms among farmers to perform different farming activities)
can form a reliable base for implementing rural development activities and organizing
agricultural extension (Leta et al., 2018). These organizations play a vital role in empowering
community members to become their own agents of change (Noordin et al., 2001) and in
promoting collaboration, sharing information, facilitating training and mobilizing resources
(material, finance and labor) for SLM activities (Getenet & Tefera, 2017). Collaboration at
community level is particularly important for collective decision-making during campaigns
(Kessler, 2008). Therefore, a wide social network of information and technical support
(Adimassu et al., 2012) involving these organizations seems useful.

5.6 Conclusions and recommendations
This study analyzed the policy and institutional limitations at national, regional and local
level for scaling-up SLM practices through mass mobilization in the central highlands of
Ethiopia as perceived by representatives from these levels. Three core issues were
perceived as the main institutional limitations: the processes of policy formulation and
implementation, the available institutional capacity and the lack of institutional
collaboration. This study also identified opportunities for scaling-up SLM in Ethiopia and
found that changes in the present institutional and policy environment of Ethiopia are
urgently required to exploit potential opportunities and overcome perceived limitations.
The study concluded that a much more bottom-up approach, building institutional
capacities and strengthening synergies and partnerships between the local, regional and
national levels are needed for the horizontal and vertical scaling-up of SLM practices in
Ethiopia.
Finally, we recommend that the government of Ethiopia should address three core
elements of the present institutional and policy environment. First, transform the process
of policy formulation and implementation and make it more participatory and bottom-up.
Second, build the capacity of institutions through awareness raising and learning, as well as
by providing logistic facilities and equipment. Third, strengthen the institutional
collaboration through mainstreaming SLM in all sectoral offices and using existing social
networks and relations. However, taking over these three recommendations without
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applying the right policy instruments would not lead to a wide-scale spreading of SLM
practices. Therefore, we recommend that the government of Ethiopia puts less emphasis
on using command and control instruments – although these remain necessary when used
wisely – and rely more on voluntary instruments such as training, mutual learning,
information exchange and creating intrinsic motivation. Implementing these
recommendations and integrating them into the existing mass mobilization approach would
enhance the impact of the latter and would let SLM to actually contribute to improved soil
quality and food security in the central highlands of Ethiopia.
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6.1 Problem, objective and research questions
In the central highlands of Ethiopia, land degradation and climatic variability remain critical
challenges to food security. Severe land degradation in the form of soil erosion and soil
fertility decline has threatened the agricultural production potential of the farmland in
many parts of the country (Sonneveld & Keyzer, 2003; Tamene & Vlek, 2008; Adimassu et
al., 2012; Adimassu et al., 2016). Similarly, recurrent drought due to climatic variability
further affects crop production and food security (Kassie et al., 2013; Mengistu et al., 2015).
Nevertheless, smallholder farmers in the central highlands of Ethiopia need to produce
more food to meet the needs of the country’s growing population. In order to increase
agricultural productivity in Ethiopia and reverse the problem of land degradation,
Sustainable Land Management (SLM) is urgently required.
Various strategies promoting SLM have been introduced by the government of Ethiopia and
development partners to combat land degradation and improve resilience to climate
variability over the past decades (Kato et al., 2011; Adimassu et al., 2013; Kassie et al., 2013;
Haregeweyn et al., 2016; Teshome et al., 2016c). However, wide-scale adoption of SLM
practices by farmers remains limited (Kassie et al., 2010; Adimassu et al., 2016; Teshome et
al., 2016b). At the same time, we observe that some farmers spontaneously adopt and
implement the introduced SLM practices on their farmlands. Such spontaneous adopting
farmers often modify the practices during the implementation to make them fit their
specific farming system (Bekele & Drake, 2003; Amsalu & de Graaff, 2006; Teshome et al.,
2016a). This phenomenon is interesting because it illustrates a more bottom-up
development of SLM practices that could inform SLM strategies more generally. However,
limited research has been done to understand the spontaneous spreading of SLM practices,
i.e. adoption and implementation of SLM practices by farmers on their own initiative. The
main objective of this study was therefore to analyze the spontaneous adoption and scalingup of SLM in the central highlands of Ethiopia. The research posed the following specific
research questions:
i.
ii.
iii.
iv.

How have stone bunds spontaneously spread in the Girar Jarso woreda, and what are
their characteristics?
What are the key-factors in household characteristics that explain why some farmers
spontaneously implement stone bunds and other farmers do not?
How to trigger Ethiopian farmers’ motivation and awareness to practice integrated
farming in their fields, and to invest in SLM practices in the future?
What changes are required in the policy and institutional environment of Ethiopia to
enable the scaling-up of SLM practices through a more integrated mass mobilization
approach?
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These research questions have been addressed on the basis of empirical research in the
Girar Jarso woreda in the central highlands of Ethiopia as well as among relevant (regional
and national) policy institutions in the country. The results of these studies have been
presented in the previous chapters of this thesis and the structure connecting the different
chapters is presented in Figure 6.1.

Figure 6.1 Synopsis of the analysis of spontaneous adoption and scaling-up of SLM practices

In the following section 6.2, the results of the previous four empirical chapters are
synthesized and discussed in order to address the above research questions. Next, section
6.3 reflects on the core issues from the research findings; section 6.4 presents the
implications of this study for policy-making and extension strategies; section 6.5 points out
the contribution of the research to science more generally; and section 6.6 presents the
limitations of the study and recommendations for future research. The final section 6.7
presents the general conclusions.
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6.2 Main findings of the research
i. How have stone bunds spontaneously spread in the Girar Jarso woreda, and what are
their characteristics? (Chapter 2)
The first research question gave attention to the stone bunds that were spontaneously
constructed by farmers in the Girar Jarso woreda. We found that location of farm plots,
soil erosion severity and soil fertility status are decisive factors in explaining how the
stone bunds have spontaneously spread. The findings show that stone bunds were
spontaneously implemented particularly on farmlands located nearby homesteads
where farmers perceived severe erosion and poor soil fertility. Furthermore, such
spontaneously implemented stone bunds were better maintained, more often modified
during the implementation process to make them fit to local conditions, and wellintegrated with other land management measures (such as use of fertilizer, compost
and manure). Our findings are consistent with previous studies from Ethiopia that show
that farmers give more attention (also apply more fertilizer, compost and manure) to
farm plots closer to their homestead when deciding to implement soil conservation
measures (Bekele & Drake, 2003; Pender & Gebremedhin, 2008; Abebe & Sewnet, 2014;
Hishe et al., 2018). In our case, the benefits of implementing stone bunds on farmlands
closer to homesteads were twofold: 1) frequent monitoring and supervision of broken
or damaged stone bunds allowing maintenance when needed; and 2) integration of
additional soil fertility management measures (e.g. compost and manure) with the
implemented stone bunds. Integration of different SLM practices is crucial to enhance
soil moisture, improve availability of soil nutrients (Nyssen et al., 2007; Pender &
Gebremedhin, 2008) and increase crop production (Vancampenhout et al., 2006).
Similar results were reported in Burkina Faso by Zougmoré et al. (2010), where soil and
water conservation measures combined with compost increased soil moisture and
reduced loss of fertile soil.
ii. What are the key-factors in household characteristics that explain why some farmers
spontaneously implement stone bunds and other farmers do not? (Chapter 3)
The second research question attempted to investigate key-differences in household
characteristics between farmers who spontaneously implemented stone bunds and
farmers who did not. Five key household characteristics explaining this difference were
identified on the basis of the Principal Component Analysis. These are readiness to
change, available resources, social capital, type of family and commitment. The first
factor, readiness to change, refers to the observation that farmers who spontaneously
implemented stone bunds were more dynamic and motivated to change and improve.
Farmers with a more positive perception of stone bunds, better farm planning and a
higher motivation to make progress in farming activities were more eager to
spontaneously implement stone bunds. Similar results were also reported in Bolivia by

Synthesis

99

Kessler (2006a), where progressive farmers invested more in SLM practices. Contrary to
previous findings (e.g. Amsalu & de Graaff, 2007; Tiwari et al., 2008; Teshome et al.,
2016a), our findings revealed that especially farmers with relatively limited available
resources such as farmland, labor and livestock spontaneously implemented stone
bunds. This second factor indicates that to improve their livelihood and food security,
the urgency to invest in their farmland is higher for such farmers, which drives them to
spontaneously implement stone bunds. Consistently, Nyanga et al. (2016) reported that
farmers with a better drive to improve their future invest more in SLM practices.
Similarly, our study revealed a third factor, social capital, which points out that farmers
who had a stronger social network and better connectedness with other farmers and
extension workers implemented more stone bunds by their own initiative. Such
networks are crucial to improve farmers’ awareness of and attitude towards the
potential of improved technologies, thereby influencing their decision to implement
SLM practices (Wossena et al., 2013). Consistent with the findings of previous studies
from Ethiopia (e.g. Bekele & Drake, 2003; Adimassu et al., 2012; Miheretu & Yimer,
2017), our findings reported that educated young farmers who were more willing,
energetic and optimistic were among the farmers who spontaneously implemented
labor intensive SLM technology by their own initiative. This fourth factor, type of family,
suggests that lack of available labor is not the major reason for farmers not to adopt
SLM practices. In contrast to earlier findings (Bodnár & De Graaff, 2003; Sietz & Van Dijk,
2015), we find that young farmers with limited family labor spontaneously implement
stone bunds relying on their social networks. Our study further revealed a fifth factor,
commitment, which points at the farmers’ concern about the future and the
environment, which particularly motivates young farmers – who generally have better
education and access to information – to implement conservation practices
(Papadopoulos et al., 2015).
iii. How to trigger Ethiopian farmers’ motivation and awareness to practice integrated
farming in their fields, and to invest in SLM practices in the future? (Chapter 4)
The aim of the third research question was to evaluate the effects of an adapted, more
participatory and more integrated, training approach on Ethiopian farmers’ motivation
to practice integrated farming and invest in SLM. The study was based on a one-year
field experiment carried out in 2016 in the Sago-Kara watershed where a group of
farmers – next to the usual mass mobilization campaign – received an adapted training
which aimed to strengthen their knowledge and awareness about natural resource
management, drought mitigation and integrated farm planning. Results of the
experiment showed that the current mass mobilization strategy in Ethiopia can
significantly enhance its impacts on SLM and will have more sustainable effects, if it
would pay serious attention to four key-aspects: 1) creating awareness on the causes
and effects of erosion and drought focusing on sustainability issues; 2) fostering farmers
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intrinsic motivation to be good stewards of their land; 3) training in integrated farm
planning; and 4) developing farm plans by farmers themselves that are based on a vision
for resilient farming. Similar results were also found in other studies. For instance,
Duveskog et al. (2011) found that participation in farmer field schools improved farmers’
awareness, and enabled them to practice more effective agricultural practices in the
field. Likewise, Kilpatrick (2000) found that training increased farmers’ abilities and
willingness to make changes in their farm management practices. Hence, in order to
make mass mobilization more sustainable, more focus on awareness raising and training
is crucial, as it will empower farmers and trigger their motivation to invest in SLM.
iv What changes are required in the policy and institutional environment of Ethiopia to
enable the scaling-up of SLM practices through a more integrated mass mobilization
approach? (Chapter 5)
The fourth research question explored the policy and institutional environment that is
relevant for the process of scaling-up SLM in the central highlands of Ethiopia. The
limitations for institutions at the national, regional and local level to scaling-up SLM, as
perceived by our key informants, relate to policy formulation and implementation,
institutional capacity and collaboration. Regarding policy formulation and
implementation, the main limiting factors were the use of top-down approaches for
planning, implementation and monitoring, combined with a lack of considering farmers’
knowledge and their priority needs. Concerning the institutional capacity, we observed
limited knowledge on SLM among decision-makers at national level, as well as a limited
capacity among extension workers and officials to transfer knowledge to the lower
institutional levels. With respect to the institutional collaboration, several important
limitations were perceived: poor coordination and integration between and among the
different government sectors responsible for SLM, poor communication and little social
learning between local farmers, professionals and officials, and a limited use of existing
social networks and local institutions. The study concluded that changes at policy and
institutional level are urgently required to speed-up the scaling-up of SLM practices,
together with building the capacity and collaboration within and between institutions.
Our results are consistent with the findings of recent studies conducted in Ethiopia
(Snyder et al., 2014; Moges & Taye, 2017; Mulema et al., 2017; Ariti et al., 2018), which
report that soil and water conservation planning and implementation policies in Ethiopia
follow a top-down approach. In such top-down approaches, farmers are not involved in
the decision-making process, and their knowledge and priorities are not considered
(Ludi et al., 2013a; Adego et al., 2018). The limited institutional collaboration and
integration for natural resource management in Ethiopia (Mulema et al., 2017) hinders
exchange of knowledge on SLM and scaling-up between the three institutional levels.
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6.3 Towards a more participatory and integrated approach for SLM
in Ethiopia
This sub-section reflects on some key issues drawn from the research findings. First, we
discuss the combination of spontaneous implementation of SLM with organized mass
mobilization campaigns. Next, we reflect on the significance of SLM when embedded in a
broader, more integrated, food security strategy. Finally, we address the challenge of
enhancing soil fertility beyond the individual farm level, hence how to better enable scalingup to landscape level
The findings from Chapter 2 show that stone bunds implemented by means of mass
mobilization were less well-maintained and less well-integrated with other soil fertility
management measures as compared to spontaneously constructed stone bunds. As a
result, these farmers experience fewer positive effects with respect to soil erosion, soil
moisture and crop yields. The results also show that spontaneously adopting farmers are
farmers who actively participated in government extension programs (including the mass
mobilization campaigns) and frequently contacted extension workers (Chapter 3).
Therefore, promoting participatory approaches is crucial to foster farmers’ spontaneity and
have them interact and learn from each other by sharing their experiences (Defoer, 2002;
Kraaijvanger et al., 2016). Participatory approaches empower farmers to make decisions
themselves and enable them to invest in the SLM practices that they think can solve their
priority problems (e.g. loss of soil fertility) (Chapter 4). In the literature, we also find a
widespread consensus that a more integrated and participatory approach for SLM could
lead to more sustainable impact (Thackway et al., 2005; Haregeweyn et al., 2012; Biswas et
al., 2017). This implies that the mass mobilization strategy as promoted by the Ethiopian
authorities must change and be combined with a strategy that triggers the spontaneous
adoption of SLM practices by individual farmers.
This leads to the question: how can farmers’ spontaneity be combined with an organized
governmental campaign? From our research we suggest that such a combination is possible
by paying more attention to learning and training in the mass mobilization strategy.
Strengthening the participatory character of the learning and training activities (e.g.
through farmer-to-farmer extension methods) would increase farmers’ knowledge and
enhance their intrinsic motivation. Being integrated in an organized campaign such as the
mass mobilization would be highly beneficial, because more farmers can become involved
and the knowledge may spread faster. Moreover, participation in mass mobilization
campaigns triggers the building of social capital and the mobilization of resources such as
labor and working materials (Prager & Creaney, 2017). Finally, as we found in Chapter 3,
spontaneously adopting farmers learned a lot during the mass mobilization campaigns
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about the implementation of stone bunds. Hence, the current mass mobilization strategy is
not wrong, but it must be improved and made more effective (spreading SLM faster), as
such generating more sustainable impact.
In Ethiopia, where a large majority of the population faces problems to sustain agricultural
productivity and food security, integrated soil fertility management is critically important.
However, SLM in Ethiopia still focuses on certain selected technologies and material
infrastructures (Bewket, 2007; Abebe & Sewnet, 2014; Wolka, 2014). The question is: in
what way can this focus be shifted towards the promotion of more integrated soil fertility
management strategies? What is needed to make such a shift? From the results of this
study, more positive effects of improved physical infrastructures are observed when these
are integrated with other soil fertility management measures such as the application of
manure and compost (Chapter 2). Likewise, the field experiment in the Sago-Kara
watershed (Chapter 4) underlines that such a shift towards a more integrated soil fertility
management strategy is needed and also feasible. Farmers are generally receptive to learn
and improve their farming methods, as they have to struggle to maintain their crop
production levels, and climatic shocks such as droughts are a yearly threat to their food
security. More focused training on integrated farm management motivates farmers to focus
on the issue of integrated soil fertility management, enhances their farm resilience and
promotes a more sustainable agricultural production (Papadopoulos et al., 2015; Kessler et
al., 2016; Rojas et al., 2016; Rose et al., 2018). This can be very well combined with the mass
mobilization approach, which already provides the organizational framework to tackle land
degradation and food security. However, a shift is needed from short-term objectives
(focused on production increase and stopping erosion) to long-term objectives that aim at
restoring soil quality and at applying sound crop rotations with diversified and mixed
cropping system. Promoting technologies and (more agro-ecological) soil management
activities in an integrated manner contributes not only to increased food production, but
also to a more diversified production and higher incomes, which in turn lead to improved
food security. However, as these impacts require long term application of SLM practices
with the right strategy, it is essential to ensure government commitment for longer time
periods; hence, a change in mind-set towards a vision of sustainability is not only required
among farmers, but also within governmental institutions at different levels.
This relates to the scaling-up issues addressed in this study. Although we focused on farmbased SLM practices, land degradation problems go beyond the individual farm-scale level
and should be dealt with at a larger scale (landscape or watershed-approaches). This leads
to the question: how can the farm-based improvements spontaneously implemented by
individual farmers fit into a watershed or landscape-level approach? In Chapter 4 – in the
experiment – we showed that more focus on learning and on achieving soil productivity,
has the potential to address land degradation at a larger scale; but it needs an adequate
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enabling institutional environment to motivate farmers to implement SLM practices also at
a watershed level and beyond (Adimassu et al., 2016; Kessler et al., 2016). Strong political
leadership that promotes promising strategic directions is required to deal with large-scale
land degradation; unfortunately such leadership with the right vision and understanding of
SLM issues is currently not present in Ethiopia. In particular, government support
(leadership) that builds strong systems at all institutional levels (national to local) is crucial
to lead to more sustainable impacts of integrated approaches for SLM at a landscape level
(Milder et al., 2014). Hence, urgent action at all institutional levels is required to genuinely
tackle land degradation and increase food security.

6.4 Policy and extension implications
The empirical results from Chapter 2, 3 and 4 provide practical evidence and material
supporting policy recommendations for the horizontal scaling-up of SLM practices, which is
currently mostly undertaken through the mass mobilization approach in Ethiopia. The
scaling-up process is about learning and integrating SLM practices that work better or that
better fit the farming system (Wigboldus et al., 2016). Learning in a scaling-up process is not
only related to knowing the best way to address a problem, but also towards having
confidence in finding the best way to do so (Sturdy et al., 2008). From the results of this
research, we observed that when farmers learn from each other (through their social
networks) and spontaneously implement stone bunds, they better maintain and integrate
them in their farming activities. Findings from other studies in Kenya (Amudavi et al., 2009;
Kiptot & Franzel, 2015), Tanzania (Nyanga et al., 2016) and Zimbabwe (Gwandu et al., 2014)
also show that farmer-to-farmer learning is the most effective extension method to trigger
adoption and facilitate the spreading of improved technologies. Therefore, also in Ethiopia,
an extension strategy is needed that supports farmer-to-farmer learning.
In addition, the results from this research support the idea that location-specific factors
determine farmers’ decisions to implement SLM practices (Bekele & Drake, 2003; Adimassu
et al., 2012; Moges & Taye, 2017). As was observed in Chapters 2 and 3, farm and farmer
specific factors influence the spontaneous implementation of SLM practices. This has
important implications for the current mass mobilization approach that does not address
those specific contexts, and therefore has limited effect on the large-scale implementation
of SLM practices by farmers and on farmers’ fields (Moges & Taye, 2017). This implies that
government officials and extension workers should not only focus on mobilizing – and
utilizing – farmers to implement SLM practices, but also on raising farmers’ awareness on
environmental problems and facilitating them to find and implement location-specific
solutions.

104

Chapter 6

Results from Chapter 2 and 3 further indicate that when farmers are intrinsically motivated
they are able to implement SLM practices by themselves, without needing to wait for
external support or incentives. The pertinent issue for extension workers and decisionmakers is to provide the right information about SLM, to create awareness among farmers
about the effects of erosion on the future productivity of farmlands, and to discuss the
benefits of implementing SLM practices (Chapter 4; Papadopoulos et al., 2015). This is
important in order to increase the problem-solving and decision-making abilities of farmers
(Defoer, 2002; Van den Berg & Jiggins, 2007). Indeed, awareness raising does not simply
mean informing farmers about the effects of erosion and the benefits of SLM. Rather, it is
about changing mind-sets of farmers by creating concerns about the effects of erosion on
their current and future production, by creating intrinsic motivation, and by building
confidence that the problem can be solved and that the future can be better through longterm planning (Kessler et al., 2016). As such, farmers will become what they are meant to
be: good stewards of the land and its natural resources, able to produce our food in a
sustainable way!

6.5 Contribution to science and society
The results of this research have also important contributions to science. During the past
years, much more knowledge about the adoption of introduced SLM practices in the central
highlands of Ethiopia has become available (for instance, Bekele & Drake, 2003; Tadesse &
Belay, 2004; Amsalu & de Graaff, 2007; Teklewold et al., 2013; Teshome et al., 2016a;
Miheretu & Yimer, 2017). The main topic of this research, the spontaneous spreading of
SLM practices, is however a marginally touched upon issue in this previous work. Results
from Chapter 2 provide important insights into how SLM practices (in our case, stone bunds)
have spontaneously spread, which adds knowledge to the theory of diffusion. The empirical
findings from Chapter 3 provide further insights into the farmers’ decision-making process
with respect to implementing SLM practices. Previous studies show that farmers’
characteristics and perceived benefits of soil conservation play a crucial role in the decisionmaking process on whether or not to adopt SLM practices (Bekele & Drake, 2003; Amsalu
& de Graaff, 2007; Anley et al., 2007; Meijer et al., 2015). As observed in Chapter 3, we
found that particular farmers’ characteristics (i.e. readiness to change, social capital and
commitment) explain their decision to spontaneously implement stone bunds.
Methodologically, the use of a snowball sampling approach to identify spontaneous
adopting farmers (Chapter 2 and 3) proved effective, and is among the innovative research
methods applied in this thesis. The snowball sample selection approach is useful for
studying individual farmers decision-making processes, and knowledge and technology
spreading within a specific group of people or communities (German et al., 2006; Kumar,
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2011). Another innovative method applied in this thesis is the use of a participatory learning
approach in the field experiment (Chapter 4). This method integrates local farmers’
knowledge and scientific knowledge when adapting a training approach at the grass root
level. The use of a participatory learning approach is an important tool to better understand
farmers and their practices in the field (Sturdy et al., 2008; de Souza et al., 2012;
Kraaijvanger & Witteveen, 2018b). It provides an opportunity to understand how
knowledge, experience and learning is exchanged among farmers, and ultimately
contributes to foster a better-grounded bottom-up decision-making approach (Raymond et
al., 2010; Bautista et al., 2017).
This study also provides an important contribution to society in enhancing insights about
SLM and in achieving food security. The activities of farmers with respect to the stone bunds
in their fields, the modifications made to fit their farming systems and the integration made
with soil fertility management measures show the intimate relation between SLM and food
security (Chapter 2). As also indicated by McDonald & Brown (2000), adaptation of SLM
technologies to specific farm management systems is an important component of SLM. This
is crucial to contribute to solve problems such as low soil fertility and crop yields (Nyssen et
al., 2007; Pender & Gebremedhin, 2008). In our research, we observed that spontaneously
adopting farmers are experimenting with SLM measures to make them more effective in
controlling erosion and improving productivity (Chapter 2). The results imply that intrinsic
motivation is key and that once farmers are motivated and see that SLM practices actually
work in their fields, they will adopt them. Likewise, it is key to further promote the
integration of erosion control technologies with soil fertility improvement measures;
together these will increase crop yields (Branca et al., 2013) and improve household food
security (Cordingley et al., 2015; Rojas et al., 2016).

6.6 Limitations of the study and recommendations for future
research
During the research, we were confronted with several limitations. First, the sample size
(study areas as well as studied farmers) was rather small and may limit the
representativeness of the findings, making it difficult to generalize or extrapolate them to a
larger population. Second, the methods applied may limit the robustness of the results of
this study, as we primarily relied on farmers’ opinions and perceptions. For instance, we did
not measure the actual erosion on the farmlands, but relied on farmers’ perception of
erosion (Chapter 2) and on how farmers perceived the implemented practices in terms of
declining erosion. Third, for obvious limitations of time, our field experiment focused on
measuring the immediate effects of training, most notably, awareness, intrinsic motivation,
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Chapter 6

integrated farming and planning SLM practices (Chapter 4). Consequently, measuring the
long-term impact, which Van den Berg & Jiggins (2007) and Sterk et al. (2013) call
‘developmental impact’, was not done. Therefore, the following recommendations are
suggested for future research.
1)

2)

3)

4)

Evaluate the socio-economic impact of spontaneous spreading of SLM practices
through farmer-to-farmer learning compared with the mass mobilization campaign.
This is important to justify policy recommendations to support a more farmer-tofarmer oriented extension approach.
Understand the drivers of farmers’ intrinsic motivation, particularly factors that drive
individual farmers to implement SLM technologies integrated into their farming
system. This is necessary to provide insights in the decisive factors of a scaling-up
strategy to foster SLM in Ethiopia.
Evaluate the long-term impact of the adapted training approach on resilient farming,
food production and livelihoods, considering the influence of individual (specific)
household factors. This information is important for Ethiopian extension services to
better select target groups with whom to achieve more sustainable impacts.
Investigate whether farmers who participated in the training transferred knowledge
on integrated farm management to their neighboring farmers or not. Such information
is important to better understand whether the adapted training was useful to
encourage mutual learning or not.

6.7 Overall conclusions
This thesis provided detailed insights on the process of spontaneous spreading of SLM
practices in the Girar Jarso woreda, central highlands of Ethiopia. These insights showed the
geographical spreading (horizontal scaling-up) of SLM practices in the study area. The
research also investigated an alternative training approach aimed at triggering farmers’
intrinsic motivation and awareness. Finally, the thesis analyzed the institutional
environment needed to speed-up the scaling-up of SLM practices in the highlands of
Ethiopia. The following general conclusions can be drawn from the findings of the study.
1)

In order to sustainably enhance the productive capacity of smallholder farmers and
increase their food security, it is necessary to focus on enhancing farmers’ intrinsic
motivation to improve their livelihood, by means of training and education in SLM
activities. Our study revealed that farmers who are more motivated and dynamic to
improve their future are the ones that spontaneously implement stone bunds and
experience higher crop yields.
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2)

3)

4)
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When smallholder farmers participate in planning SLM practices, they will feel more
ownership of the practices, become more motivated and willing to participate in
conservation activities, learn more about the SLM practices and how to maintain
these, and will start implementing SLM practices also in different situations (based on
the needs of their farm plots). More focus on training as well as on participatory
planning and learning in the mass mobilization strategy is therefore crucial to ensure
effective implementation of SLM in Ethiopia.
The strategies for scaling-up SLM practices in the central highlands of Ethiopia should
shift towards more integrated soil fertility management, rather than focusing mainly
on physical conservation practices. Especially, in this region, where land degradation
severely threatens food security and the long-term productive capacity of the land,
promoting integrated and diverse SLM practices is essential to promote and maintain
healthy soils.
Government investments in creating an adequate enabling environment for scalingup SLM are urgently required. Many limitations at institutional level currently hinder
the effectiveness of SLM efforts, and are a direct threat to the long-term sustainability
of Ethiopian agriculture and food security. Action is required at all institutional levels
to genuinely tackle land degradation.
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Appendices
Appendix 1: Interview guides and survey questionnaire for Chapter 2
Field Observations/surveys
Observations of the study watersheds were carried out before and during the study period.
Prior to household surveys and interviews, I held field observations in the studied
watersheds, in consultation with development agents and field assistants. Information
about farmlands with stone bunds (coordinates of the farmland, elevation/altitude of the
farmland), distance between farmlands with stone bunds implemented by own initiative
and mass mobilization, and the implemented stone bunds (length of the stone bunds,
distance between stone bunds) were obtained.
Key informant interviews
I conducted interviews with 10 farmers in the selected studied watersheds. The question
included the following issues:
1. Perception on stone bunds implemented by own initiative and mass mobilization.
2. Perception on farmers’ participation in mass mobilization?
3. Perception on the integration of stone bunds with other soil fertility management
measures.
4. Perception towards stone bunds implemented by mass mobilization and own initiative
in terms of suitability for farming, reduced erosion, and improve soil fertility and crop
productivity.
Household surveys
Households surveys with the 80 farmers were carried out using structured and semistructured questionnaires. The questions included the following three issues:
A. Perceived farmland characteristics
1. Do you think that there is soil erosion problem in your area and farm land?
2. Do you perceive that soil erosion is a problem to your farmlands?
3. Do you perceive that there is loss of soil fertility on your farmland?
4. Do you have experience in protecting/managing your farmland from erosion
problems?
5. Do you have experience in maintaining and replenishing soil fertility of your farmland?
6. The number of farm plots where you have implemented stone bunds?
7. Would you please tell us the characteristics of each of your farm plots where stone
bunds have been implemented?
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B. Stone bund characteristics
1. Did mass mobilization construct stone bunds on your farmland?
2. Have you used and maintained stone bunds implemented by mass mobilization for the
last five years?
3. Have you implemented stone bunds on your farm plots by your own initiative?
4. From where did you learn implementing stone bunds?
5. Do you maintain stone bunds that you have implemented by yourself?
6. Have you implemented stone bunds as you have seen/heard how, or in a modified
form to fit to your farm plots?
7. Did you implement stone bunds integrating with soil fertility management measures?
8. What types of soil fertility management measures do you apply together with stone
bunds?
C. Perceived effect of stone bunds
1. How do you rate the trend in soil erosion problems on your farmland after stone bunds
have been implemented?
2. How do you rate the productivity of your farm land after you have started using stone
bunds?
3. Has water availability/soil moisture on the field have increased since you have started
implementing stone bunds?
4. How do you rate the productivity of crop yield since you have started implementing
stone bunds?
5. If your response is ' Increasing' to Q #4, do you believe that your yield improvement is
only due to implementation of stone bunds?
6. Do you apply improved inputs on your farmland in order to increase your crop yield?

Appendix 2: Interview guides and survey questionnaire for Chapter 3
Open discussions with farmers
I conducted open interviews with some selected farmers in the studied watersheds before
making the questionnaire. This was to help identify factors in household characteristics that
explain why some farmers spontaneously implemented stone bunds and other farmers did
not. The following discussion points were used to help identify those possible factors.
1.
2.

Farmers views concerning integrated farm management practices (crop, livestock and
soil management).
What are farmers’ current farm management practices? Do farmers practice
integrated crop, livestock and soil management practices on their own farmland?
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3.

What is the role of stone bunds in the farmers’ soil fertility management? What does
it do? Why are farmers interested to implement stone bunds on their land?
4. Do farmers decide themselves to practice and experiment stone bunds integrating
with soil fertility management measures on their own farmland?
5. Do farmers interested and capable to implement stone bunds integrated with soil
fertility management on their own farm land?
6. Source of farmer’s motivation to implement stone bunds integrating with soil fertility
management measures on their own farmland? (work motivation, coercion/forced to
do, expected benefits, expected support, etc.)
7. How have do farmers implement stone bunds on their own farmland
8. Types of farmers who have been implemented stone bunds integrating with soil
fertility management measures on their farmland?
9. Perception towards stone bunds implemented by mass mobilization and own initiative
in terms of suitability for farming, reduced erosion, and improve soil fertility and crop
productivity.
10. Sense of ownership and responsibility to maintain stone bunds implemented by mass
mobilization.
11. Perception on the benefits of farmers social learning and networking to gain
knowledge on stone bunds implementation integrating with soil fertility management
measures.
12. Perception on the sustainability aspects of stone bunds implemented by mass
mobilization and own initiative.
Household survey questionnaire
Based on the results of open interviews, 32 possible factors that explain difference in
farmers characteristics were identified and included in the survey questionnaire. Therefore,
the socio-cultural, economic and policy/institutional characteristics of the 80 farmers were
collected using open-ended and Likert-type scale.
A. Socio-cultural characteristics
1. Age of household head in years.
2. Education status of household head
3. Number of family members in the household.
4. Number of available family labor for farming activities at time of survey.
5. Household head social position in the community:
6. Household category in terms of wealth status
7. Do you have adequate knowledge about integrated crop, livestock and soil
management practices?
8. Do you practice integrated crop, livestock and soil management practices on your farm
land?
9. If ‘Yes’, indicate your level of agreement or disagreement concerning the following
statements? ….
10. Do you have an annual plan to maintain and implement stone bunds in the rest of your
plots currently untreated?
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11. Do you visit your own farmland mostly to recognize erosion problems and soil loss?
12. What is your views and prospects concerning the use of stone bunds to improve
agricultural production and productivity, your household food security and living
condition in the future?
13. Would you tell us the relation to and trust with other farmers, development agents
and government officials
14. Would you tell us your perception towards implemented stone bunds on your
farmland on the basis of the following statements raised?
15. Would you tell us your level of agreement or disagreement related to the responsibility
and sense of ownership to maintain implemented stone bunds?
16. Would you tell us your sources of motivation to implement and maintain stone bunds
17. Would you tell us the level of agreement or disagreement related to your readiness
and willingness to maintain and continually use stone bunds on your farm plots?
B. Economic characteristics
18. what is the total size of your farmland that you use currently?
19. What type of crops you cultivated and harvested in the year 2014/15 (2006/07 E.C.)?
20. Would you tell us the amount of crop products you sold out in quintals or Kgs and total
income obtained?
21. Do you have farm oxen?
22. Would you tell us the types of livestock you have, their number and the total amount
of income you obtained from sale of livestock and livestock products in the year
2014/15?
23. Would you tell us the total amount of income you obtained from sale of livestock and
livestock products in the year 2014/15?
24. Do you or any of your household members engage in off-farm activities?
25. Do you have farm tools used for soil conservation activities?
C. Policy/institutional characteristics
26. Household category in terms of extension use
27. Have you contacted development agents and/or other agricultural experts on crop
production, livestock production and soil management?
28. Have you participated in the following organization/institutions? Would you also tell
us you level of participation and the role you have in the organization/institutions?
29. Indicate your level of agreement or disagreement concerning your ability to make
decision on your own farmlands during the campaign works.
30. Did you obtained material support and technical assistance from extension workers
during implementing stone bunds on your farmland?
31. Do you have a land certificate?
32. Do you have access to credit services?
33. Do you have access to local market in your area for your produce?
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Appendix 3: Interview guides and survey questionnaire for Chapter 4
Group discussion
The focus of this chapter was on a field experiment in which the adapted training approach
was validated on a group of 26 farmers. Before doing the training, I developed the baseline
information using group discussions with the 26 EF. The discussions covered the following
main points:
1. Major environmental problems in the studied watershed
2. Existing farm management practices practiced by farmers in the studied watershed
3. SLM practices implemented through mass mobilisation in the studied watershed
4. Perception towards the level of community participation in the current mass
mobilization campaign and sense of ownership of SLM practices implemented through
mass mobilisation.
Again, after the training, I collected the end-line information using group discussions with
the 26 trained farmers, and using the same discussion points as before the training.
Household survey questionnaire
I conducted household surveys with 52 farmers, 26 trained farmers and 26 non-trained
farmers, using structured and semi-structured questionnaires. The questions included the
following issues:
A. Socio-economic characteristics
1. Age of household head.
2. Family size including household head
3. Available family labor including household head
4. Did you attend formal schooling? (applicable for head of household)
5. Farming experience in years
6. The size of your farmlands in Timad
7. Would you tell us soil management technologies you have been using on each of your
farm plots in 2015/16?
8. Would you tell us the type of crops you grow on each of your farm plots, amount of
crop products you produced and income obtained in the year 2008/09 E.C. (2015/16)
9. Would you tell us the types of livestock you have, their number and income obtained
from sale of livestock’s in the year 2008/09 (2015/16)?
10. Would you tell us livestock products you produced, products sold to market and
estimated income obtained from sale of livestock products in the year 2008/9
(2015/16)?
11. Would you tell us about the type of off-farm activities you are engaged in and
estimated income obtained in the year 2008/09 (2015/16)?
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B. Perception and opinion on integrated farm management
1. Do you have adequate awareness about integrating farming activities (crop production,
livestock production, soil management and income generating activities?
2. Do you have a motivation to practice integrated farm management activities (crop
production, livestock production, soil management and income generating activities)
in your fields?
3. Did you implement soil erosion control technologies integrating with soil fertility
management measures on your farm plots to improve crop and livestock production
system?
4. How do you evaluate your attitude towards improving your farming activities by
integrating cropland with livestock and soil management practices in the future?
C. Perception and opinion on drought
1. Do you know what drought means?
2. How do you perceive the effect of drought on your farming activities?
3. Do you believe that the effect of drought on farming activities can be reduced?
4. Do you feel responsible to control drought effects by integrating crop production,
livestock production and soil management?
5. Do you have a plan to reduce the effect of drought using sustainable land management
technologies in the future? If ‘yes’, please tell us your future plan to reduce drought
risks?

Appendix 4: Interview guides and survey questionnaire for Chapter 5
Key informant interview guide
Interviews with policy makers and implementers at the three institutional levels
were carried out to assess the policy and institutional environment for scaling-up
SLM through the mass mobilization approach. The focus of this chapter was to
identify important limitations, available opportunities/strengths and required
conditions to speed-up the scaling-up of SLM through the mass mobilisation
approach. The following questions were addressed to collect the required
information.

1.
2.
3.

Do you know SLM? If yes, how would you define it?
Do you know benefits of SLM? What benefits does SLM generate when implemented
at the watershed level and at the level of individual farms?
Do you think that scaling-up SLM is currently done in the country? If yes, who is in
charge of scaling-up SLM and how is it actually done? (please describe the process for
scaling-up according to your knowledge or experience)
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5.

6.
7.
8.
9.
10.

11.
12.

13.

14.

15.
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Do you consider scaling-up SLM through the mass mobilisation campaign important in
Ethiopia?
What are the available means presently available for institutions at the local, regional
and national level to improve or enable scaling-up of SLM practices through the mass
mobilisation campaign?
What is the role of the farmers and their local networks in scaling-up SLM?
Are locally available social networks such as idir, debo, mahiber, etc. are taken into
account in scaling-up SLM? (Yes/No). If yes, how? What role do they play?
Who else is involved in scaling-up SLM? In what ways do these stakeholder contribute
to scaling-up of SLM through the mass mobilisation?
What do you know about the national SLM policy in Ethiopia? What role does
participation of local stakeholder play in it?
What are the key limitations for institutions at the local, regional and national level
that hinder them in scaling-up SLM practices through the mass mobilisation? How can
the limitations be addressed?
What should be the role of local authorities in organising the participation of local
stakeholders in:
What should be the role of regional authorities in supporting local authorities in
organising the participation of local stakeholders in scaling up SLM practices? How and
what?
What should be the role of regional authorities in creating national policies,
institutions and facilities that support local authorities in organising the participation
of local stakeholders in scaling up SLM practices? How and what?
What should be the role of national authorities in supporting local authorities in
organising the participation of local stakeholders in scaling up SLM practices? How and
what?
What should be the role of national authorities in creating national policies,
institutions and facilities that support local authorities in organising the participation
of local stakeholders in scaling up SLM practices? How and what?
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English summary
In Ethiopia’s struggle to enhance agricultural production and attain food security,
combating land degradation remains a huge challenge; particularly in the highlands of the
country where the large majority of the population is dependent on subsistence agriculture
for their living. Sustainable Land Management (SLM) is therefore crucial, and over the past
decades, massive investments have been made in Ethiopia to promote and scale-up SLM
practices. However, large-scale adoption of these practices by smallholder farmers has so
far been limited. Nevertheless, there are examples of farmers who have spontaneously
adopted SLM practices. These farmers – using their own knowledge and capacity – often
adapt practices to make them fit to their particular farming system, and integrate them with
other land management measures. The overall aim of this study was to analyze this process
of spontaneous spreading (i.e. the adoption and implementation of measures by farmers
on their own initiative) and learn lessons that could contribute to developing the way
forward in scaling-up SLM in the Central Highlands of Ethiopia.
Chapter 2 deals with the comparison between stone bunds that were spread spontaneously
versus stone bunds implemented by mass mobilization campaigns. The results show that
farmers who spontaneously implement stone bunds prefer to construct them on farmlands
located nearby the homestead, often with a poor to medium soil fertility status, where
erosion is perceived as moderate to severe, and which have moderate to steep slope
gradients. This means that stone bunds spontaneously spread mainly where they were most
needed. Farmers with spontaneously implemented stone bunds perceive a reduction in soil
erosion, increase in soil moisture, better soil productivity and higher crop yields on these
farmlands. These positive effects are the result of the fact that stone bunds of the
spontaneous adopting farmers are well-maintained and integrated with the use of fertilizer,
compost and manure. The lesson learned from this chapter is that SLM activities undertaken
by mass mobilization should become more integrated and participatory, as learning and
testing innovations by farmers enhances adoption of SLM practices.
Following up on the previous chapter, Chapter 3 focuses on the characteristics of farmers
that spontaneously implement stone bunds and farmers who do not. Using Principal
Component Analysis, the study identified five key-factors that explain the differences
between farmers who spontaneously implement stone bunds and those who do not. These
include readiness to change, available resources, social capital, type of family and
commitment. The results show that farmers who spontaneously implemented stone bunds
are: 1) young farmers committed to soil conservation, 2) intrinsically motivated dynamic
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farmers ready to change their future and improve productivity and food security, and 3)
farmers with relatively limited productive resources such as farmland, labor and livestock,
but with more willingness to improve their agricultural production, relying on available
resources and social capital. This implies that government extension programs aiming to
sustainably increase agricultural production and achieve food security of smallholder
farmers in Ethiopia should be more focused on triggering farmers’ “readiness to change”,
and foster their intrinsic motivation to implement SLM. Likewise, the results show that
implementation of SLM relies more on farmers having a positive attitude and commitment,
rather than having the resources available like labor forces and money. Hence, changing
farmers’ mind-set through training and learning is crucial to foster SLM in Ethiopia.
Chapter 4 explores the effect of an adapted (more participatory and more integrated) mass
mobilization training approach on farmers’ motivation to practice integrated farming. This
study was based on the results of a one-year field experiment carried out in the Central
Highlands of Ethiopia. The results show that the adapted training approach enhanced
awareness of farmers, created intrinsic motivation for integrated farm management and
fostered implementation of SLM practices in the field. It also reveals that farmers who
followed the training are better able to plan for future drought mitigation and are more
aware of the possible effects of drought on their farming activities. The results imply that
agricultural extension programs that aim at scaling-up of resilient farming to watershed and
landscape levels should start with capacity building by means of participatory training
methods, and by empowering and motivating farmers for integrated SLM.
Chapter 5 focuses on the policy and institutional environment of Ethiopia required to speedup the scaling-up of SLM. It identifies perceived limitations at the national, regional and
local level hindering the scaling-up of SLM practices, and finds that these relate to the
process of policy formulation and implementation, the available institutional capacity, and
collaboration between institutions. Particularly limiting are the top-down approaches used
for planning, implementing and monitoring; these neglect farmers’ knowledge and their
priority needs. However, lack of capacity within institutions to scale-up SLM practices is
another crucial issue: decision-makers have very limited knowledge about SLM practices
and measures, while extension workers and officials do not transfer their knowledge and
have to deal with high staff turnover. Furthermore, there is often poor coordination,
collaboration and communication between different institutional levels, which also hinders
a more effective and structured scaling-up of SLM practices. Changing the policy and
institutional environment of Ethiopia is therefore urgently required, by means of creating
supportive policies, building the institutional capacity, and strengthening institutional
collaboration and networking.
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Chapter 6 presents a synthesis of the previous chapters. It provides answers to the research
questions, and discusses the major findings of the study. It also presents the extension and
policy implications, scientific contributions of the thesis, and suggestions for future
research. The main insight from this thesis is that a shift towards a more participatory and
integrated approach for SLM is urgently required to genuinely tackle land degradation in
the highlands of Ethiopia. Participatory approaches empower farmers to make decisions
themselves and enable them to invest in diverse SLM practices that they think can solve
their priority problems such as low soil fertility. Likewise, promoting SLM technologies in a
more integrated manner contributes to increased food production, and diversified
production and higher incomes. Furthermore, Chapter 6 presents the general conclusions
drawn from the findings of the study. The chapter concludes that:
-

-

-

-

In order to sustainably enhance the productive capacity of smallholder farmers and
increase their food security, more focus on training and enhancing farmers’ intrinsic
motivation to improve their livelihood is necessary.
More focus on participatory planning and learning in the mass mobilisation strategy is
crucial, as this improves farmers’ sense of ownership of SLM practices and increases
their motivation to participate in conservation activities.
The strategies for scaling-up SLM practices in the central highlands of Ethiopia should
shift towards more integrated soil fertility management, rather than focusing mainly
on physical conservation practices.
Government investments in creating an adequate enabling environment for scalingup SLM are urgently required, as many limitations at institutional level currently hinder
the spreading and effectiveness of SLM efforts.
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