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Abstract
NGOs and policy makers have been pushing the adoption of ‘best practices’ related to feed
management towards intensification and increasing dry spell resistance, but the adoption of these
best practices by smallholder farmers is low. This thesis aims to better understand the feeding
practices of smallholder dairy households (HHs) in Chepalungu sub-county, Kenya, and draws
on a qualitative approach consisting of participatory observations and life histories of five HHs
and 26 stakeholder interviews during eight weeks of fieldwork. Following the conceptual
framework of agriculture as performance, this thesis focuses on how HHs adjust their feeding
practice over time and what role socio-cultural dynamics and the creative adaptive capacities of
HH members play. The practice of feeding cows is predominantly an emergent outcome of
adjustments in other practices. The cow is herein considered a highly valuable asset (social
status/financial buffer) that has to be kept alive at all costs and converts non-edible organic/waste
products into high quality food, predominantly for home consumption. This makes the urge to
grow maize, that is present in all studied households, and the socio-cultural dynamic of food
preferences and gender roles that shape this urge, relevant to understand the practice of feeding
cows. Different household members together employ various creative adaptive capacities in
ensuring cows are fed in dry periods, other than the propagated feed conservation strategies. As
a manifestation of local believes and a risk mitigation capacities, fodder exchange with personal
relations functions as an important feed buffer in dry spells for more marginalized households.
The width of practices, socio-cultural dynamics and capacities of HH members that shape the
feeding practice need to be taken into account in (policy making) attempts to improve the cow’s
diet.

ii

Acknowledgements
Many people have helped me greatly in my humble quest to do something ‘useful’. I do not wish
to take this for granted hence, besides my personal expressions of gratitude, these people
deserve a place in this written text.
First of all I would like to thank all the participants of this research. They shared their precious
time and, sometimes personal, information to help me understand a bit of the complex and difficult
world they live in. Especially, my gratitude goes out to the five farmers and their families we had
the honor of visiting several times. They taught me a lot both personally and professionally and I
want to thank them for their hospitality, kindness and openness without which my research would
not have been possible. And of course the tea!
Second, my gratitude goes out to Nathan Langat Maiyo for his gentleness, professionality and
patience while working with me in the field. His kind spirit and professional qualities greatly
contributed to the quality of both my research and my time in the field. Also, a great shout out to
my stand-in translator Benson Aisaik Kirui, thanks to his great flexibility and improvisational skills,
the fieldwork could continue without delay.
I would like to thank Sietze Vellema for forwarding me to Vera and for supervising this project, his
help was especially vital in the writing phase, when theory and (much more interesting) fieldwork
findings had to evolve from a ‘fieldwork report’ into a MSc thesis.
A great ‘thank you (!)’ to Vera Vernooij for letting me be a part of her project, being my resourceful
mentor during the fieldwork and providing me with deadlines, motivation and a sparring partner
whenever that was what I thought I needed. I also want to thank the International Livestock
Research Institute (ILRI) for their warm welcome on their campus.
Last but certainly not least, I want to thank my peers, on and off campus, who were always there
for moral support/coffee breaks/useful feedback when the writing state of mind was bordering
desperation. Finally, a thank you to my father for expressing so much interest and even reading
my entire thesis, challenging me to find different words and a different language to talk about my
research and look at it from another perspective.

iii

Table of contents
Abstract....................................................................................................................................... ii
Acknowledgements .................................................................................................................... iii
List of abbreviations .................................................................................................................... v
Chapter 1. Introduction............................................................................................................... 1
Chapter 2. Theory ...................................................................................................................... 3
Introduction ............................................................................................................................ 3
Knowledge gap....................................................................................................................... 3
Theoretical framework ............................................................................................................ 4
Methodology ........................................................................................................................... 5
Research questions ................................................................................................................ 7
Chapter 3. Methods ................................................................................................................... 8
Sampling and site selection .................................................................................................... 8
Data collection methods ........................................................................................................11
Analytical approach ...............................................................................................................14
Research area .......................................................................................................................14
Chapter 4. Results ....................................................................................................................17
Introduction ...........................................................................................................................17
Household 1: Jackie ..............................................................................................................18
Household 2: Lorraine ...........................................................................................................27
Household 3: John and Maria ................................................................................................36
Household 4: Faith ................................................................................................................44
Household 5: Daniel ..............................................................................................................51
Chapter 5. Discussion ...............................................................................................................60
Adjustments...........................................................................................................................60
Socio-cultural dynamics .........................................................................................................62
Creative adaptive capacities ..................................................................................................66
Chapter 6. Conclusion...............................................................................................................68
Policy recommendations .......................................................................................................69
Literature...................................................................................................................................70
Appendix ...................................................................................................................................73

iv

List of abbreviations
BR

Boma rhodes

CAC

Creative adaptive capacities

DM

Dairy meal

HH

Household

LH

Life Histories

MLND

Maize lethal necrosis disease

NG

Napier grass

SC

Sugar cane

SP

Sweet potatoes

SRQ

Sub research question

MRQ

Main research question

v

Chapter 1. Introduction
In Africa, the median temperature is expected to increase three to four degrees Celsius at the end
of the 21st century (Bryan et al., 2013). Although the total annual rainfall remains nearly constant
in East Africa, the more irregular timing and spacing of precipitation, in combination with an
increase in evapotranspiration, will lead to longer and more severe dry periods (Schlenker &
Lobell, 2010). The majority of farming households (HHs) in Sub Saharan Africa, relying on rainfed
agriculture as part of their livelihood portfolio’s, already experience this long term change in
weather patterns (Silvestri et al., 2012; Juana et al., 2013; Wetende et al., 2018). Additionally,
HHS face other threats such as decreasing soil fertility (Castellanos-Navarrete et al., 2015),
decreasing farm size (Jayne et al., 2016) and risks concerning food safety (Langat et al., 2016).
An example of a risk concerning food safety is the Maize Lethal Necrosis Disease (MLND), that
broke out in 2007 in East Africa, and reduced the yield of affected maize fields by 90-100%. This
heavily impacted an important source of food for smallholder HHs and feed for their cattle in mixed
crop-livestock systems (FAO, 2013; MoALF, 2017). A poorly performing maize crop, in
combination with other driving forces, such as an increasing demand for dairy products (Salami
et al., 2017), led to the intensification of dairy practices for many smallholder farmers in Kenya
(Van der lee et al., 2018). With HHs relying mainly on rainfed fodder production, the longer and
more severe dry periods cause threats to feed quality and availability (Lukuyu et al., 2011).
NGOs and policy makers have been pushing the adoption of ‘best practices’ related to feed
management such as hay and silage making and the growing of improved types of forages
(Mapiye et al., 2006) towards intensification and increasing dry spell resistance. However, many
of these projects suffer from low long-term adoption of these practices by the farmers involved.
Apparently, the changes advocated in these projects do not match up with smallholder’s realities,
strategies and objectives (Mapiye et al., 2006). The goal of this research is to contribute to the
improvement of the link between development projects and farmers’ realities, by better
understanding the practice of feeding cows by smallholder HHs.
In the often marginalized contexts of smallholder farming, HHs only respond to the most
immediate risks, hoping to increase their resilience to other threats as well (Feola et al., 2015).
Therefore, agricultural practice should be seen as a sequential adjustment to unpredictable
conditions (Jansen &Vellema, 2011). To understand why farmers do what they do now, it is
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important to know how they adjusted to what when. Therefore, this paper addresses the broad
question: How do smallholder dairy households adjust their practice of feeding cows, over time?
Extensive research has been done on the subject of farmers adaptation to (climate) change and
why farmers make the choices they make. Quantitative studies have found social, environmental
and economic factors that influence decision making (Keshavarz & Karami, 2014; Wetende 2018
et al.,). Although these studies often recognize the endless complexity of social life and the
different weighting of factors for each individual, the presented model or list of factors inherently
overlooks the farmers’ agency in the process of agricultural change (Crane et al., 2011).
So instead of focusing on those social, environmental and economic factors that ‘determine’ the
course of action, this thesis studies how farmers interact with those factors (Jansen & Vellema,
2011). Thereby the focus is on the creative adaptive capacities (CAC) that farmers employ in their
way of responding to these risks (Crane et al., 2011). A qualitative case study was done with five
smallholder dairy HHs in Chepalungu sub-county, Bomet county, Kenya, using life histories (LH)
(Ingelaere et al., 2018), participant observation (Clark et al., 2009) and stakeholder interviews as
the main data collection methods.
This thesis is structured starting with a short literature section wherein the focus of this research
is established through the argued choice for a theoretical framework and methodology. The next
chapter explains the sampling and data collection methods used and introduces the research
area. After getting familiar with the area under study, the short and long-term adjustments of cattle
feeding practices of five HHs are presented and analyzed in the results section. The discussion
that follows answers the sub research questions and puts them in the wider literature debate on
‘agriculture as performance’. Finally, the conclusion answers how HHs adjust their cattle feeding
practice and what lessons are learned concerning future research and policy making.
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Chapter 2. Theory
Introduction
This chapter establishes the focus of this research. The first section presents the knowledge gap
in existing literature after which the theoretical framework to address this knowledge gap is set
out in the second section. The choice for a case study is explained in the following methodology
section, and finally, the research questions are presented.

Knowledge gap
Research studying the why of farmers’ behavior is abundant (Keshavarz & Karami, 2014).
Wetende (2018 et al.,) performed quantitative research on the perceptions on climate change and
adaptation strategies of smallholder dairy farmers in Siaya sub-county, Kenya. They conducted
surveys and focus group discussions with smallholder farmers and expert interviews with
extension agents on climate change adaptation. Data from the survey on farmer factors such as
education level, were compared with the reportedly adopted adaptation strategies. However,
correlations between chosen strategies and measured factors could merely be suggested or
assumed based on this study as they were not triangulated with farm level data.
An enormous number of influential factors and many models are established that aim to explain
the behavior of farmers. This type of research has provided a lot of valuable insights. Most
relevant for this study, researchers found that farmers’ behavior could only be partly explained
through economic factors such as income and utility maximization. Crane et al. (2011) and Feola
et al. (2015) show that factors such as social embeddedness and CAC of farmers were found to
be of greater importance than economic factors. The studies report that the type and weighing of
these social conditions, however, are highly context dependent (Feola et al., 2015).
The available lists of factors and models never comprehensively answered the why question for
any individual farmer. Although often recognizing the endless complexity of social life and the
enormous number of factors that weigh differently for each individual, researchers are still seeking
to answer the why. Subsequently hoping that when they find out the why of behavior, it will
become possible to steer behavior. One might start to think the elusive why of farmers’ decision
making does not exist; that there is no clear reasoning behind the choices and therefore not a
real ‘strategy’. The concept of an absent clear-cut why corresponds with Jansen and Vellema
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(2011) who state that the agricultural practice is not the result of combinatorial logic but a set of
sequential adjustments to unpredictable conditions.
To conclude, asking ourselves why farmers do the things they do and coming up with a similar
list of general factors is perhaps not that fruitful. Nonetheless, a better insight into the fabric of the
realities of smallholder farmers is desirable. This study aims to achieve a better understanding of
farmers agricultural practice through a descriptive approach. In other words, not asking for why
but asking how to find out why. Instead of reducing farmers' decision making to a model and a list
of factors, this thesis aims to contribute to modelling approaches by studying the farmers’
interaction with those factors.

Theoretical framework
Studying the how of the farming practice requires a framework that accounts for the human
agency, social networks and historical context in which the practice takes place (Crane et al.,
2011). Feola et al. (2015) compared farmers’ behavior in climate change adaptation in five case
studies. The study found that although farmers faced a large number of different risks, they only
responded to the most acute risk hoping that this response will make them more resilient to other
risks. Therefore it is of vital importance to investigate the temporal dynamics of decision making;
how they alter, or persist over time (Crane et al., 2011). In other words, farmers’ made decisions
in the past that shape the way they currently do what they do, so to find out the why of these
decisions we have to go back in time.
The importance of both these temporal dynamics and the CAC of a farmer are acknowledged in
the framework of agriculture as performance (Richards, 1989). Agriculture as performance starts
from the notion that the physical appearance of a farm (type/acreage of crops, animals, etc.) is
not the intentional outcome of design but the unintentional outcome of sequential adjustments to
unpredictable conditions (Glenn, 2018). Richards (1989) introduced the concept of agriculture as
a performance using an example from rice farming in Mende village, Sierra Leone. The researcher
found that timely access to labor was the greatest constraint that determined success or failure
of a smallholders’ rice crop. Hence, having the right social skills and food to secure one of the
cooperative labor groups was of greater impact on the success of the rice crop, and thereby on
farmers livelihoods, than the (non-)adoption of research recommendations such as an improved
variety of rice. To link this notion to the problem stated in the introduction: the key to improving
the diet of the smallholders’ cow might not lie in the adoption of ‘best practices’ concerning feed
management but in aspects that seem to link less directly to the practice of feeding.
4

Richards (1989) continues by showing an example from northern Nigeria. The first planting of
sorghum fails when seasonal rains are late or stop unexpectedly. Subsequent replanting on the
same field happens with a varying mix of seeds that best fits available resources and
circumstances. When available resources allow for it, the farmer may plant additional back-up or
insurance crops on the same plot. The eventual mixture of crops that grows on the plot of land is
a completed performance, an adjustment to a variety of circumstances, not the result of a plan.
By choosing this performance lens, this study does not deny the planning aspect in farmers
decision making. Instead it acknowledges the necessary ‘adjustable’ nature of planning in the
context of smallholder farming as ever-changing circumstances call for improvisation in the
execution of plans (Crane et al., 2011).
To provide a useful addition to modelling approaches, the real actions and positions of farmers
have to be integrated in qualitative research approaches (Crane et al., 2011). Therefore, the
agency HHs have in how they adjust is a key focus of this study. Richards (1989) uses the term
‘improvisational capacities’ to describe the skills of the aforementioned rice farmers to deal with
the ever-changing nature of their environment. Crane et al. (2011) follows Richards (1989) and
introduces the term creative adaptive capacities (CAC) to coin the farmers’ creative improvisation
and real time management in the process of reacting to challenges and opportunities as they
arise. CAC is used in this study to operationalize looking at farmers’ agency and includes the
improvisational skills and know-how of farmers.
Following agriculture as performance, this thesis does not focus on social, environmental and
economic factors that ‘determine’ the course of action, but instead studies how farmers interact
with them (Jansen & Vellema, 2011; Crane et al., 2011). Looking at feeding cows as a situated
performance, deeply embedded in a social context, enables the analysis of the technical
adjustments in the practice, including the associated CAC, and their interaction with the social
and cultural context (Crane et al., 2011). The interactions between socio-cultural context, CAC
and farmers’ adjustments are hereafter referred to as socio-cultural dynamics.
Consequently, very diverse data have to be gathered from a single HH. In order to focus on
relevant information in the field, an apt methodology has to be chosen that can disentangle the
complex fabric of the HHs’ reality. We ask ourselves how can we delimit a certain researchable
unit from the complex social fabric in which it sits? The next section explains the chosen
methodology to reach this goal.

Methodology
5

A case study is an attempt to make sense out of complex realities through an intensive study of
a single unit with an aim to generalize across a larger set of units (Gerring, 2004). This thesis is
a descriptive case study of the HHs’ practice of feeding cows. The higher level of detail, gained
by doing a case study, aims for a better understanding of a small part of the practice of a small
number of HHs in a small research area with the eventual aim to identify general trends and
dynamics that can be extrapolated to help understand (the change of) agricultural practice at
large. The two focus steps, one for the HH level and one for the feeding practice, are explained
hereunder.
This study uses the HH as the main unit of analysis for studying a farming practice. Research with
the HH as unit of analysis traditionally focus on one member of a HH: ‘the farmer’. However,
different tasks, that together make up the technical practice, are performed by different HH
members. There is also the methodological challenge of gender bias as Tavenner et al. (2018)
show: there is a significant difference in how men and women report the distribution of income,
resources, and power within their HH. Therefore, the choice of interviewee affects research
findings, as particular members may have different perceptions on who does and decides what
compared to other members of their HH. To minimize this gender bias and acknowledge each HH
member’s involvement in the farming practice, studying intra HH differences and intra HH
dynamics (concerning labor division and decision making) is essential for a complete
understanding of the farming practice.
The other focus is on the feeding of cows. First of all, like all practices, the feeding of cows is not
a mere technical practice but one that is deeply embedded in social contexts (Crane et al., 2011).
This study hypothesizes that zooming in on one particular mundane practice yields insight in the
social structures that it supports. By focusing on one part of the agricultural practice this study
does not overlook the far stretching interrelatedness between feeding cows and other agricultural
practices. The practice of feeding cows is the focus of this study, but is not and cannot be isolated
from the web of practices in which it sits.
To summarize, the practice is not studied as a subject for thick description, but as an emergent
outcome of continuous adjustments. In these continuous adjustments two subjects are studied:
-

The CAC. The agency HH members employ in the way they adjust the practice of feeding
cows.

-

The socio-cultural dynamics. The interaction between these technical adjustments in the
practice and their social and cultural context.
6

Research questions
Now that the theoretical frame and focus are established, the research questions are more
precisely formulated as follows:
Main research question
How do smallholder dairy households in Chepalungu adjust their practice of feeding cows over
time, and what role do socio-cultural dynamics and households’ creative adaptive capacities play?
Sub research questions
SRQ 1, Adjustments: How do smallholder dairy households in Chepalungu adjust their practice
of feeding cows over time?
-

Short term

-

Long term

SRQ 2, Socio cultural dynamics: Which socio-cultural dynamics shape the households’
adjustments to the practice of feeding cows in Chepalungu, and how?
-

Intra HH

-

Inter HH

SRQ 3, Creative adaptive capacities: Which creative adaptive capacities do members of
smallholder dairy households in Chepalungu use to adjust the practice of feeding cows, and how?
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Chapter 3. Methods
Introduction
The fieldwork was conducted in Chepalungu, a sub-county of Bomet county, Kenya, between 21
October and 13 December 2019. This research employed qualitative research methods with five
HHs during four to five half to full day visits. During these interviews with participatory observation,
informal interviews and life histories (LH) were done. Furthermore, 26 semi structured interviews
were conducted with stakeholders. Appendix 5 provides a brief fieldwork log to indicate when
which fieldwork activities were done. Notes from the interviews and farm visits were digitalized
the same day and during and after the fieldwork analyzed using Microsoft Word and Microsoft
Excel.
This research was of a strongly inductive nature that initially broadly studied the practice of feeding
cows. After every one of the four rounds of farm visits, data was processed and analyzed to
identify dynamics influential for the feeding practice. These dynamics were then focused on in the
coming visits and interviews. For a detailed description of the themes addressed during the farm
visits, see appendix 4. After the third farm visit we start the stakeholder interviews and interviews
with one person in the indicated network of the farmer, primarily to triangulate data from the HHs
and to see how representative they are for the area. The fourth farm visit was used to address
new subjects that came up during the stakeholder interviews.
This chapter first introduces the sampling and site selection after which the data collection
methods are discussed. The analytical approach section that follows, explains how the gathered
data is analyzed. The relevant local context for this case is discussed in the research area section
at the end of this chapter.

Sampling and site selection
When doing a case study in such a diverse field as the smallholder dairy sector in Kenya, the
selection of a research area and sampling of farmers involve important steps that greatly
determine the validity of gathered data. This section explains the choices made in the process.
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Selection of the research area
For this thesis, a HH survey amongst 1050 smallholder farmers with at least one cow in three
counties in Kenya provided data that informed the selection of a research area and purposeful
sampling of farmers. This survey was conducted in 2017/2018 as part of a project called
’Greening Livestock: Incentive-based interventions to reduce the climate impact of livestock in
East Africa’. The project was funded by the International Fund for Agriculture Development
(IFAD), and executed by the International Livestock Research Institute (ILRI) and the Center for
International Forestry Research (CIFOR). For further explanation about their sampling method
see Appendix 1. Participants of the survey were asked about which shocks they perceived in the
last five years. Bomet county came out as the region where HHs perceived most drought and
plant-disease related shocks. From all five sub counties in Bomet, farmers in Chepalungu subcounty were found to perceive most drought and plant-disease related shocks in the past five
years. In Chepalungu, eight villages had been sampled for the survey collecting data from 69
HHs. From the eight villages, five were selected based on logistical practicalities and the
incidence of drought- and plant disease- related shocks reported by farmers.

1
2
3

Figure 1. Research area
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Purposeful sampling of farmers
In the five selected villages, a total of 46 farmers participated in the survey. From each of the five
villages, two HHs, were purposefully sampled. Since the aim of this research is to get a rich picture
of the different feeding practices, HHs were purposefully sampled based on their diversity in the
following factors:

-

Gender of the head of the HH. Per village, one female-headed - and one male-headed HH
were chosen. As will be explained in the context chapter, gender plays an important role
in decision making processes and thus the shaping of the practice.

-

Reported adoption of feed conservation practices (hay/silage making). Considering the
problems of development projects with the low long-term adoption of these practices, it
would be informative to study both cases that do, and cases that do not, adopt these
practices. The adoption of feed conservation practices is generally low, we selected two
that do so.

-

Changing of feeding management throughout the year (yes/no). We selected eight who
reported yes and two who reported no.

-

Stall feeding (always, sometimes, never). We selected two who reported ‘always’, six who
reported ‘sometimes’ and two who reported ‘never’.

For all ten sampled HHs, a comparable HH (based on the factors above) in the same village was
selected as replacement. The replacement HH was contacted when the initially sampled HH no
longer kept cows, could not receive us on the proposed date or was not able or willing to cooperate
with this study for any other reason. No direct benefits were promised to the farmers. In the end,
two replacements were used because one of the farmers did not want to cooperate and one
farmer could not be reached in time. The ten selected HHs were visited in three days by the
research team, consisting of me, supervisor Vera Vernooij and research assistant and translator
Nathan Maiyo, often accompanied by the village elder. All farmers were asked for their formal
consent by signing a consent sheet which can be found in appendix 2. For further details on the
set-up of the introductory visits, see appendix 7.

After visiting all ten HHs, five are selected for an in-depth case study. Besides the willingness of
the HH to cooperate, the following factors informed this selection:
-

Openness. This informs the possibility of building the rapport that is required for life history
data collection.
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-

Diversity. The final five farms should reflect the diversity of feeding practices that we saw
during the introductory visits.

After the selection and three unsuccessful follow up visits to two other farmers, five farmers in
three villages participated in the two-month-long data collection (figure 1). All ten visited farmers
have been subject to elaborate explanations of our objectives and purposes and signed to fully
consent to the research. Throughout the two months data collection period the five HHs were
aware that they could stop to participate at any given time without having to give reason, and
without any effects for their relationship with the involved institutes (WUR, ILRI).
Table 1 below indicates several relevant parameters measured in the survey and compares the
whole research area of Chepalungu with the group of sampled HHs.
Table 1. Farm parameters.

Chepalungu
(N=69)

Sample 10 HHs

Sample 5 HHs

Female head of the HH (%)

25%

50%

60%

Average farm size (acres)

4.0

4.3

4.0

Average number of cows

2.3

2.6

3.0

Feed conservation (hay/silage making)

10%

20%

20%

Data collection methods
Life histories
Richards (1989) states the only way to analyze the agricultural performance is to trace back the
sequence of events that shaped the emergent outcomes which are the exterior of the farm today.
To account for the importance of these temporal dynamics, the first SRQ is formulated as follows
How do smallholder dairy households in Chepalungu adjust their practice of feeding cows over
time?
The adjustments of HHs can be long term (decade) and short term (season) (Crane et al., 2011).
LH are used to study temporality and are often conducted over multiple interviews. During these
interviews there is a constant reference to instances of change surrounding a certain subject of
interest. They thereby help both the researcher and the respondent to explore how events and
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behaviors shape the performance. The subjective nature of LH allows for a more contextual
understanding of how and why certain decisions are made. Through the telling of LHs, important
events in the lives of the interviewees can be mapped over time (Ingelaere et al., 2018).
The LH method is used to map out the HHs’ long term adjustments by determining a sequence
of instructive events. It was thereby important to be mindful of the diversity of event types that can
be influential for the practice; from the personal level (grandmother was hospitalized) to
environmental events (prolonged droughts) to changes in the social networks. To distinguish
whether events were indeed instructive for the adjustments, the number of cows, number of acres,
and crops grown are mapped out over time from their first cow until now. The LH were drawn out
during the interviews and continuously verified over the course of the four visits. A more detailed
description of the themes addressed during these LHs can be found in appendix 4.

Participatory observation
The focus on practices requires the doing of observations as a way to triangulate and add to data
that can be gathered through (informal) interviewing. The mundane nature of the studied practice
results in the fact that a lot of the information is not actively present in the minds of the interviewee.
Elemental to the approach of this study is the participatory aspect which is chosen for several
reasons:
-

Ethical concerns rule out direct benefits for the HH of whom precious time is used. Yet,
the help of strong hands of the research team during the planting season could partly
make up for the extra costs of time, tea (milk) and lunch and allows for building rapport
and having informal conversations.

-

When participating, the practice is internalized by the researcher which improves the
quality of observations made and questions asked (Clark et al., 2009)

-

The high degree of informality during data collection exercises allowed for the inclusion of
accounts of other (non-head) HH members. The memory of the last drought and its effects
were for example more detailed in the minds of two daughters together compared to the
memory of their mother alone. As mentioned in the methodology, the HH is studied as a
whole as it aims to gather data from all HH members involved in the tasks of the practice
and decision making.

-

Also, relating to the farmers background and personal nature of the researcher, the
observation would not have felt comfortable and just without participating or attempting to
12

help out with certain activities. The participatory aspect of observation is therefore, besides
a methodological choice, a consequence of the researcher’s identity and character.

Semi-structured interviews
In addition to the data collection at HH level, 26 stakeholder interviews were done. The fieldwork
on the HH level informed specific themes and issues that needed to be addressed in these
interviews, thereby allowing for a more structured setup. The interview guide for each group of
stakeholders can be found in appendix 6. Selection of the stakeholders was primarily done based
on the stakeholders that came up in the HH interviews as relevant actors for accessing feed
and/or knowledge. All interviewees signed a consent sheet that can be found in appendix 3. The
following type of actors were interviewed by the researcher, sometimes accompanied by the
research assistant:
-

1 Government official

-

3 Dairy cooperatives

-

4 Extension officers (government, NGO, cooperative)

-

6 Agrovets

-

2 NGO’s

-

1 Microfinance institution

-

3 Farmers group members

-

3 Hay farmers

-

2 Hay brokers

-

1 Commercial feed producer

The goal of these interviews was threefold:
-

Triangulate data collected on HH level and build theory. Hypothesized trends and
dynamics in the practice based on observations/interviews at HH level were tested with
experts to build theory in the field (Jansen & Vellema, 2011).

-

Placing the HHs in a wider context to be able to identify general trends and dynamics with
regards to the (change of) agricultural practice. Interviews with various stakeholders in the
dairy sector provided insight into the institutional conditions and context in which the
practice takes place.

-

Triangulate the information on the type of relationship between the interviewee and the
farmer. For each of the five HHs, at least one ‘relation’ was interviewed.
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Analytical approach
First, the transcriptions and notes from the semi structured interviews were analyzed and key
themes and their relevant quotes were organized in a Microsoft Excel document. Then the farm
level data were analyzed per HH following the two time frames indicated in the first SRQ:
-

Long term adjustments in agricultural practice.

All responses from all HH members to the LH questions are gathered from all four field note files
(one for each visit). Microsoft Excel is used to plot graphs of the change in number of cows,
number of acres owned and instructive events that occurred over time.
-

Short term adjustments in feeding practice.

All observations reported in the digitized notes are gathered, together with the answers of HH
members to questions that concern the current practice and their response to the last dry spell.

Research area
It is essential to understand and account for the specific context wherein the case is studied.
Therefore, this section describes the main relevant characteristics of the research area
concerning geography, socio-economic status and culture.

Geography
The sub-county of Chepalungu stretches out +/- 25 km from north to south and +/- 30 km from
west to east. This upper midland lies on the border between the wetter highlands to the north and
the drier savannah to the south. The higher and wetter parts of Chepalungu to the west and north
have fertile loamy soils, whereas the soils in the lower and drier parts in the south and east are
sandy and contain more rocks (MoALF, 2017). Thus the villages one and two are in the wetter
parts of Chepalungu and village three in a drier part (figure 1). None of the HHs is situated in the
driest part of the sub-county (south-east).
Bomet county, of which Chepalungu is the most southern of five sub-counties, has an average
annual rainfall that ranges from 1000 to 1400 mm. The lower highland part in the north of the
county has the highest rainfall, and this sharply decreases in the upper midland zone in the
southern part. Most rains fall in the two rainy seasons: from April to May and October through
December. However, these two rainy seasons become increasingly unreliable and the irregular
spacing and timing of precipitation cause unpredictable and extended dry spells. Throughout the
county, there is a reported increase in drought (extended dry seasons), floods and uncertainty
around onset and duration of the wet/growing season (MoALF, 2017).
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Socio-economic status
Agriculture is the most important source of livelihood; 80% of the 1 million inhabitants of Bomet
either owns a farm or is employed on one. The average size of a HH is 5 members. Most work in
the HH concerning crop and livestock production is done by adult women. Hired labor for livestock
production is mostly done by youth. Paid livestock related work is an important income source for
both youth and their families. From the estimated annual income per HH of Kenyan Shillings
(KES) 223,000, 50% comes from on-farm activities of which livestock is the main contributor with
39%. 31% of the population lives below the national poverty line and 36% is considered to be
food poor (MoALF, 2017).

Culture
The majority of the inhabitants in the former Rift Valley province in Kenya belong to the Kalenjin
ethnic community. In Bomet the majority of people belong to the Kipsigis subtribe of the Kalenjin;
Kipsigis generally is their first language, followed by Kiswahili and English. Therefore, the quality
of this research is reliant on the presence and skills of a translator. The translator in this project
was a male extension agent from a neighboring county with experience of working in Bomet, who
has a professional and gentle attitude and leveled well with both farmers as well as researchers.
According to local customs, all sons and unmarried daughters of a family inherit an equal part of
the home farm. In combination with an increasing population density the average farm size in
Kenya has been declining (Jayne et al., 2016). Smaller farms have to support similar-sized HHs
and herds, leading to an increase in inputs and outputs per unit of land. Kalenjin are originally
herders, the keeping of cows is not merely seen as a source of income and/or food but also as a
strong part of their cultural identity. For those with other (formal) sources of income, keeping cattle
is seen as an important economic ‘safety net’ (Weiler et al., 2014). Policymakers refer to a ‘good
fit’ with the local traditions as justification for their focus on dairy intensification as advocated
development strategy.
The occurring change process of intensification in combination with existing social structures has
led to emerging challenges related to gender. The formalization of socially embedded milk
markets and intensification of dairy practices has greatly impacted gender roles in smallholder
dairy HHs. Dairy cows are culturally masculine commodities and the increased income generated
from the sale of their milk is also construed as men. Despite being responsible for the majority of
the workload, married women are barely involved in farm-related decision making, cattle
ownership and division of income from milk sales. The combination of these gender power
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dynamics and the social embeddedness of the market rule out married women as commercial
beneficiaries of the changing dairy sector (Tavenner & Crane, 2018).

16

Chapter 4. Results
Introduction
The results chapter is made up of five sections. In each of the sections all SRQs are answered
for one HH. Each section is made up of three parts:
1. Introduction. Here a brief overview is given of the basic HH characteristics such as the
current land size, no. of cows and division of labor.
2. Historical development of the practice. This part addresses the long term (decade) HH
adjustments in the agricultural practice. In chronological order the instructive events from
the first cow until now are described as well as the way the HH responded to these events.
A graph with the number of cows and acres over time is plotted to support the written text
and show how the main asset base changed over time.
3. Feeding practice. This part describes and analyzes the HHs’ short term (seasonal)
adjustments in the feeding practice. Two time frames are used to focus on these shortterm adjustments. One for the wet season during which the fieldwork took place and one
for the last-experienced dry spell1. The data for the dry spell consists of the HHs’
recollection through interviews of their response to the last dry spell they experienced (23 years ago). The technical aspects of the practice and the non-technical influences on
the practice (networks) are described. The same is done for the adjustments of the HH in
two months in the wet season, which is when data collection took place so the practice
could be observed.
At the ends of part two and part three, an analysis is written about the roles of the socio-cultural
dynamics and CAC. Thereby answering the second and third SRQ for each individual HH. The
analysis is supported by a feeding practice figure for the wet season and the dry spell. This figure
shows the input and output streams that are related to feeds for the dry spell and the wet seasons.
This is not comprehensive for the practice of feeding as a whole but emphasizes how feed
physically moves on the farm. The thickness of the arrows indicates the relative flow size of money
(expenditures and income) and feeds.

Participants were asked about their last experienced ‘drought’. Because the length of these indicated
periods without rainfall strongly differ between HH (3-10 months) and the language barrier rules out
language sensitivity, not drought but he term dry spell is used in this thesis to refer to: a period with little
or no rainfall that is perceived by the HH to be longer than average.
1
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Household 1: Jackie
Jackie is 61 years old and lives in village three with her two youngest daughters and two
granddaughters. She owns two improved milking cows, two calves and 1.2 acres of arable land
where she grows a varying acreage of: maize, sweet potatoes (SP), napier grass (NG), sorghum,
sugar cane (SC), collard greens, African nightshade and spring onions (see figure 2). The
youngest daughter goes to secondary school and the other teaches at a primary school in the
village, bringing in some formal income. The other four of her six children live somewhere else.
The majority of the farm work is done by Jackie; only during weekends and holidays, she is
assisted by her children and grandchildren.

Historical development of the practice
Jackie marries in 1977 at the age of 25. While her husband worked as a driver, she grew maize
and sorghum on a small plot of land on the farm of her father in law where they also free grazed
one indigenous cow. During harvests the cow was fed with maize stalks and sorghum stems. The
milk production was very low and only for home consumption. Jackie furthermore traded in Irish
potatoes and between 1979 and 1999 she gave birth to three daughters and three sons.
In the beginning of the nineties, a heavy drought hit the area and forced Jackie and her family to
migrate about 25 Kilometers north. They stayed with family members who lived close to Mau
forest in which the cow could be left to graze. Jackie could not keep trading potatoes to earn some
money. On top of that, her husband got sick, could no longer provide an income and got addicted
to cigarettes and alcohol. Jackie and her family relied on food help for some time. They returned
home in 1992 but were forced to move back that same year as the worst drought hit the area
which led to the demise of their last cow.
Halfway through the nineties they returned for good to village three. Around the same time, her
father in law sold five acres and subdivided the remaining five acres amongst his five sons, leaving
Jackie and her family demoralized with one acre. To compensate for the loss, they received half
an acre from her own parents shortly after. Jackie could start working in a maize mill of her father
in law so that in 1995, she could buy her first cow.
Since the same amount of feed, food and income now had to come from less land, Jackie
intensified her agricultural practice by growing a larger diversity of crops. She started planting SP
and NG for fodder. She got the seedlings and the idea for planting the SP from a neighboring
farmer named Joshua, for whom she worked at the time. She started working for Joshua’s father
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a long time ago and kept working on the farm when Joshua took over. Joshua previously worked
for the ministry of cooperatives where he learned about the growing of hay and SP. The SP Jackie
planted sold well those first years and the vines were good fodder for the cows.
In 2004, her husband passed away. One year later, four out of five of Jackie’s cows died of the
zoonoses anthrax. She could somewhat recover from these shocks as she could rent land for the
fair price of 2000 KES/acre from a distant relative. She indicates that the market price at the time
was 3000 KES/acre.
A few years later another shock hits the HH: MLND breaks out in 2007, resulting in failing maize
harvests. Initially, Jackie’s response is to spray the maize with chemicals, as she is told by
governmental extension officers, without any result. Despite yields being close to zero, Jackie
keeps planting a small acreage of maize for the entire ten years the disease reoccurred. This is
mainly because maize flour is used to prepare ugali, the popular staple food in the area made out
of maize flour:
Jackie: ‘We can have sweet potatoes for lunch, but we need the ugali for dinner.’
The stalks of the failed maize harvests are being fed to the cows. To partly replace the maize,
more beans and SP are planted. Jackie joined a 90-member village group in 2009, thereby
accessing expert knowledge and some financial stability. At the weekly meetings, all members
pay 160 KES subscription to the hosting member who can use that money to buy a cow, sheep
or goat or pay for hospital bills. A local dairy cooperative uses the group to organize yearly
extension activities where the attendees are taught about several farm subjects. The members
encourage each other to keep cows so they can pay the groups’ subscription fees.
In 2012 Jackie lost the land she rented from a distant relative, but started renting four acres of
pasture up to now. She shares the rent with three other farmers. In dry months when the grass is
not growing, they don’t have to pay rent. When grass growth is high due to rain, the price can go
up to 1000 KES per month. The owner of the pasture is the husband of a friend of hers, Jacky
describes him as ‘very strict’ so she approaches him through her friend.
In 2012 she also starts a group with 14 other women, amongst whom are friends, to access loans
from a microfinance institution. That same year Jackie borrowed money to buy a cow. The group
meets each month to fulfil payments to the microfinance institution. If individual members do not
pay, the credibility of the whole group is harmed. The financial institution also provides them with
trainings on farming and livestock keeping. She quits her job at the mill and starts her own
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business, buying milk from neighbors and selling it together with her own milk to the dairy
cooperative or the local market, at a margin of 5 KES per liter.
In 2016, one of Jackie’s sons got involved in an accident with a borrowed motorcycle. The owner
of the damaged bike had to be compensated so the only capital buffer of the HH had to be used:
0.3 acres and five cows were sold. According to Jackie, her son had hereby spent his part of the
inheritance. One year later, a dry spell hit the area and bad harvests and low income from milk
trading made the HH sell two of the four remaining cows to pay for food and for school fees,
thereby heavily reducing her main asset base. See figure 3 for an overview of fluctuations in
Jackie’s main asset base throughout the years.
In 2018, Jackie uses her access to credit via the microfinance institution to get a loan for her
daughter so she can start a small business in buying goods in Nairobi and sell them on markets
in nearby villages.

Figure 2 Jackie’s arable home plot in November 2019. A newly planted maize/bean crop starts to germinate whilst
covered by the remains of a Eucalyptus tree of which the timber was used to make furniture for the HH. The plot
furthermore holds SC, NG, maize stalks, leguminous trees, SP, onions and African nightshade.
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Figure 3. Jackie's historical farm development
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Analysis
The historical development of Jackie’s farm contains several moments where the assistance
aspect of the community is visible and interacts with the HH and shapes their agricultural
practice, this interaction is here described as a socio-cultural dynamic. Jackie rented land for
the first time, from ‘a distant relative’ at a price of two third of that of the market price the same
year her husband passed away. When it comes to land ownership, a county government official
describes that widows are marginalized in the community when her husband passes away:
County government, director of cooperatives: ‘The culture is when the husband is
deceased you find the land is transferred to the son, not the wife. Land ownership and
access rights favor the man.’
Therefore, a relation between this personal shock and the assistance of the distant relative is
not evident, but seems likely. Where Jackie culturally does not have rights to the land of her
deceased husband, other socio-cultural dynamics are there to support her in other ways that
influence her agricultural practice.
The main asset base of Jackie’s HH has changed drastically throughout the years. These
changes are far from linear and often influenced by external pressures, vulnerabilities and
opportunities. However, this life history also shows how the HH eventually managed to recover
from these shocks using CAC such as through the use of personal relations (i.e. to rent land)
and the continuous seeking and finding of off-farm income sources. Also the successful
organizing capacities in gaining access to microfinance credit show the CAC of Jackie. These
capacities saved the HH from the poverty trap they found themselves in during the 90’s drought
when they relied on food help.

Feeding practice
Wet season
At the start of the short wet season in October 2019, Jackie had just harvested maize so the
cows were predominantly fed with maize stalks (see figure 4) as addition to the grazing on
rented pasture. Some of the maize stalks were shared for free with one of her daughters and
with her parents. Maize stalks were left standing upright on the field after harvesting the cobbs
in September, to be cut down directly before feeding them. Meanwhile maize and beans were
replanted in between the old maize stalks. Cutting down and heaping up all the maize stalks
at one time would be too risky as thermites could destroy the crop residue. They fear that the
same insects would damage the poles of a feed store in case they would build one.
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Figure 4. One of Jackie's cows and its breakfast of coarsely chopped maize stalk

Additional to the armloads of maize stalks, sometimes fresh cut NG and sorghum stems are
fed to the cows, as well as leftovers from preparing lunch and dinner such as potato peels and
chewed sugarcane. The average milk production of the two cows during our visits was about
10 liters per day. The HH does not consume the cow milk, they drink a milk substitute made
from soy in their tea, so almost all cow milk was sold at a milk price of 25 KES.
When it started raining heavily at the end of November, the maize stalks were finished and the
feeding of NG and SC stopped as they contained too much water which decreased their
relative nutritive value (more ‘bulky’). Because of the rains, the cows could now graze on
sufficient amounts of natural grass from the rented land.
At the beginning of this wet season she planted 0.5 acres of SP on the piece of land she rents.
She uses that plot to grow ‘for the market’ and the home plot to grow subsistence food. She
noticed that there were few SP planted by other farmers in the area, so Jackie planted SP as
she expects to sell them at a good price. She can harvest the SP all throughout the coming
dry season to sell and for home consumption, simultaneously harvesting vines as fodder for
the cows.
Jackie: ‘The sight of that field of sweet potatoes comforts me, I know I will have fodder
for the dry period’
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If resources allow and Jackie foresees a fodder shortage for the coming dry period, she
purchases BR bales from Joshua before the start of the dry period.
Dry spell
The most recent dry spell experienced by the HH as a drought started in January 2017. In
Jackie’s area, some light rain fell in June 2017 after which the drought lasted until it started
raining at the end of October. In the first months, Jackie’s cows grazed on rented pasture and
were

fed

sorghum

stems

and

a

failed

maize/beans crop. The grass on the pasture and
the NG died out after three months without rain.
In April Jackie started feeding leaves from her
own trees (see figure 5). She also went to her
sisters in law where she received some free NG
and could cut some natural grass. Other
neighbors let Jackie cut grass and tree leaves
along their fences.
In June 2017, when some light rain fell, they
planted 0.5 acres of maize/beans while the
fodder shortage worsened. On Joshua’s farm she
could cut BR grass free of charge that grows
along the fence line and cannot be harvested by
tractors. She was in need of fodder and Joshua
knew that so she could do it for free. Joshua owns Figure 5. Indigenous tree. Leaves of these trees are
used as feed buffer by Jackie. The stumps indicate

a big farm and holds various positions in recent usage.
government bodies. He lets multiple women cut grass there. Also, Jackie started cutting and
feeding tree leaves around the rented land, for which she did not pay during those months.
A cow can only eat so many tree leaves per day and there was not much grass around to cut,
also the uprooted dried out maize/beans crop got exhausted quickly. Jackie had to start buying
additional bales (250 KES/ bale) of hay per two days from Joshua and the village market as
the drought continued. Meanwhile milk production dropped to two liters, that could be sold for
40 KES per liter which is a good price, but this could not make up for the extra costs of buying
hay. The HH could survive on eating SP from their own land.
Analysis
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Figure 6 summarizes that during the wet season, Jackie feeds her cows with on-farm feed
sources, mainly crop residues, and the pasture she rents from her neighbor. She even has
enough maize stalks to share with her daughter and parents. The sizable income gained
through milk sales easily makes up for the costs of mineral salts and rent for pasture (figure
6). During this season and for this HH, milk is indeed the main source of income.
Little diet formulation is done with available feed sources. Fodder is considered a buffer for
periods when there is little other feed and are very limitedly fed when crop residues

Figure 6. Jackie's feeding practice, wet season 2019.

(irrespective of quality) or pasture are available. Fodder is only valuable to the HH in dry
periods and even then, the NG and SC dry out quickly. The small acreage of fodder compared
to the acreage of food crops reflects the relative importance that is attached to them. Crops
such as maize and SP provide both food for the HH as well as feed for the cows so are
preferred over fodder crops.
The growing of SP is acknowledged by Jackie as a buffer of feed for the dry period but the
decision to grow them was made based on market considerations. Jackie is conscious of the
link between the decision to grow SP and the effect on the feed availability in the dry period,
yet this was not the key argument in the decision making process. The feeding of SP vines
during the coming dry period is the outcome of an adjustment made in the cropping practice
not a designed choice.
The real feed buffer for the dry period sits in the personal relations of Jackie (neighbors, family)
from whom she can ‘borrow’ grass and tree leaves free of charge (Figure 7). The favor of
‘borrowing’ fodder in dry periods is reportedly not returned by Jackie in any physical way.
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Figure 7. Jackie's feeding practice, dry spell 2017.

Despite substantial fodder assistance, Jackie had to access paid off-farm feed sources as the
dry spell continued. Figure 7 shows that the expenditures from buying feed rise above the
income gained through milk sales. To smooth the peak in expenditures in times of little cash
income, Jackie invests in feed access when there is a surplus of cash income. She purchases
multiple hay bales from Joshua before the dry season and leaves the bales there so she does
not have the risks of either spoiling the hay at her own farm or the investment in a feed store.
In the 90’s, the HH migrated in response to severe droughts. Although the cows no longer
move, Jackie still relies on off-farm feed sources albethey closer than the 25 km-far forest.
Although Jackie mainly relies on off farm feed sources when dry seasons are prolonged, Jackie
shows improvisational skills in her way of storing feed and ensuring access to feed during dry
seasons. Fodder is stocked as long as pasture/crop residues are available and after harvesting
the maize cobbs, the maize stalks are conserved upright on the land so as not to risk thermite
damage. It has to be noted that the nutritional value of maize stalks is very low, as stated by
this extension agent:
Government extension agent: ‘maize stalks after they are harvested, the nutritional value is
very low. …. We tell them they are feeding manure because it comes out as manure.’
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Household 2: Lorraine
Introduction
Lorraine is a widowed woman of 32 years old who lives with her three sons and three daughters
aged between six and sixteen in village one. The children all go to school but work on the farm
in the weekends and holidays. Especially the eldest son
(see figure 8) is of great help to his mother and also
partakes in decision making. The growing and selling of
SP and onions is reportedly the main source of income.
Lorraine earns some additional income through the
making of ropes from sisal.
The HH owns one cow, one calf, four goats and some
poultry. The average milk production of the cow during our
stay was about 2.5 liters per day of which one to two liters
were used for home consumption. When they have goat
milk they use that for home consumption and sell the cow
milk. One acre of land is owned and half an acre is rented.
They grow SP, maize, beans, pumpkins, onions and
potatoes. SC is grown for fodder and some home
consumption.

Figure 8. Lorraine's eldest son feeds upper
half of the SC stalk. The lower half is for
home consumption.

Historical development of the practice
Lorraine got married in 2001. She and her husband lived on a 0.2 acre homestead where they
only grew some subsistence maize. Between 2001 and 2011, their main source of income
was working for other farmers and selling firewood. In 2002, they bought their first heifer so
they would have milk for their children.
In 2006, the in laws of Lorraine moved away, subdivided their land and gave Lorraine and her
husband 0.8 acres. That same year, a severe drought hit and they could not keep feeding the
cow at the home farm so they had to move it north to Mau forest, where uncles of her husband
took care of the cow.
Her husband, addicted to alcohol, had been selling the young stock for years when in 2009 he
sold their last cow for unclear reasons. If a HH with young children does not have a cow, it is
common in this area that the HH borrows a cow. Lorraine and her husband borrowed one cow
from a friend. They could borrow the cow until the HH buys their own cow, which in this case
took seven years. If the cow dies, the owner is informed without further consequences. Once
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borrowed, the management/feeding of the cow (also during droughts) is their responsibility so
they could not bring the cow back to its owner when feed is scarce.
Despite the MLND outbreak in 2011, they kept trying to grow maize. More than 0.1 acre was
planted each year because they are ‘used to ugali’. Yields were bad and the maize had to be
fed to the cows or could merely be used as compost. In the end, the bad maize yields led them
to grow more SP from which they received some good yields. The loss of the subsistence
maize production in combination with the need for ugali led to an increasing dependence on
purchasing maize meal and therefore a demand for cash money. At the same time the young
children of the growing HH increased the demand for milk. When she visits the local agrovet
in 2012 and asked for ways to increase milk production, she is advised to start feeding DM,
and so she does.
In the foresight of their oldest son joining secondary school in 2016 and thus a raise in school
fees, the HH started growing a larger diversity of crops in 2015 (potatoes, onions, pumpkins)
to sustain their own basic dietary needs and increase cash income. These crops can be sold
on the market and a larger diversity means a larger spread in harvests and therefore more
reliable cash income throughout the year.
In 2016 there was another heavy drought but this time she responded differently than in 2006.
Lorraine did not want to move her cows to Mau anymore because when the cow is there, there
is no milk at home. They managed to gather enough feed for the cow at the home farm, mainly
because they had SP vines. Lorraine now realized droughts like the one in 2006 and this one
could happen more often so after the drought she started growing SC for fodder for which she
got seedlings and knowledge from her parents. Soon, her friends found out that she was
feeding SC to her cows and wanted to do it as well, so Lorraine shared seedlings with them.
In 2018, Lorraine formed a women’s group with friends and neighbors to gain access to the
affirmative action fund and other aid programs of the national government. They filled in all the
forms but never got funding. The group has become dormant since the last meeting in March
2019. Later that year, her husband passed away and a fundraiser was held for the funeral and
to keep her son in high school. The attendees decided they should keep doing that so they
started a savings/credit group consisting of age-mates of her husband who now gather
monthly.
See figure 9 for an overview of fluctuations in Lorraine’s main asset base throughout the years.
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Figure 9. Lorraine’s historical farm development.
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Analysis
Lorraine’s HH has a small asset base (see figure 9) since they started farming in 2001 which
makes them vulnerable to shocks. However, when intra HH events further weakened this asset
base (the husband sold their only cow for unclear reasons), the HH was immediately assisted
by friends who lend the HH a cow. An important argument for keeping cows, that often came
up during the fieldwork, is having milk (high-quality food) for the children. Lorraine had a lot of
young children at the time so her social environment made sure she had a cow and her children
could consume milk. The immediate and sizable assistance received by Lorraine’s HH
indicates that the community deems the keeping of a dairy cow vital for a HH.
Lorraine employed her CAC in the way she ensures the cows are fed in dry spells. When she
observed the dry spells becoming more frequent, she adapted her farming practice. Instead of
the original strategy of moving the cow to a wetter area, thereby losing essential milk supply
for the HH, she started to grow SC for fodder which was new to the area. This exemplifies a
change in practice that is both planning and adjustment. The planning element is even stronger
when it comes to her response to her son joining secondary school. This increase in school
fees was foreseen and anticipated upon a year earlier. Instead of intensifying their dairy
practice, the HH chose to diversify their crop production into a higher variety of more laborintensive crops.

Feeding practice
Wet season
Lorraine wants to have more fodder because when it is dry and you do not have money it is
hard to buy feed. Therefore, Lorraine planted more SC recently, which she prefers over NG
because it is a bigger plant thereby providing more buffer in dry periods. She would love to
grow BR but she says she will then lack space for the cow and other crops.
Lorraine feeds her cows at least twice a day. At the start of the short rains, October 2019, her
cows were predominantly fed with SC. She could have fed mineral salts but she does not have
them right now. Lorraine also ran out of DM and starts feeding 0.5 kg maize meal (same that
is used for ugali, twice the price of DM) to the cow and calf. The 0.2 acres of pasture allow for
some grazing but also function as the feeding place and paddock for the cow and the four
goats.
Quantity and type of additional feed depend on farm activity and on what the HH eats. When
weeding, the weeds are fed to the goats and cows; when harvesting pumpkins, pumpkin leaves
are fed to the cows; when the HH has roasted maize cobs for lunch the cow has maize stalks
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for lunch (figure 10), etc. Also, the leaves and trunks of the banana trees are fed when they
are harvested.
A friend2 of Lorraine rents land with BR
far away. Lorraine helped her to cut and
carry some of the grass in September
2019 and in exchange she could keep
some of the grass. In October of the
same year, Lorraine got some maize
stalks from her for free, as well as from
another friend. She also got some
mineral salts for free. Other friends
share SP vines with her when they
harvest them. In October, Lorraine’s plot
of maize was not yet ready to harvest but
she was lacking fodder so her friend
shared some maize stalks with Lorraine
to bridge the gap. A few weeks before
the harvest, they were trying to find a
tree for timber to build a store for the toFigure 20. A son of Lorraine harvests maize cobbs to roast for

be-harvested maize stalks. The store lunch and feeds the stalks to the cows.
would have no roof but the stalks would

be kept from the ground to prevent rotting and termite damage. Lorraine’s eldest son came up
with the idea of building a store themselves because he saw it when he was working at the
farm of his uncle. They used to conserve the maize stalks by leaving them standing on the
field. They could store them on the field for a maximum of two months. With the new to be built
store they expect to store maize stalks for four to six months.
When we return in the beginning of December 2019, the large plot of maize was harvested
and replanted quickly due to the prediction of heavy rains (which could spoil the ripened maize
and make planting hard). They did not manage to find a tree to build a store and the maize
stalks are stacked on a designed uncovered heap next to the house. Also, some stalks were
given to the friend she received maize stalks and mineral salts from two months earlier. The
maize stalks can get spoiled on the uncovered heaps so have to be fed quickly. As a result,

Lorraine befriended many women in the neighborhood and maintains good connections with
many households in the community. During our visits, there were always women joining for
tea or lunch. Here, the term friend is used by Lorraine herself and hence more appropriate.
1
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the cow was only fed maize stalks for a couple of weeks. Despite the efforts, three weeks after
the

Figure 11. The cow browses the moldy maize stalks coming from the heap on the right side of the picture.

harvest, the heap of maize stalks is molding (figure 11).
Dry spell
The most recent drought the HH experienced, started in January 2018 and lasted until the end
of April. Before the drought, Lorraine grew 0.9 acres of maize, 0.2 acres of onions and 0.1
acres of SC. She planted maize for the first time since the MLND outbreak now that she trusted
the new resistant maize variety enough. She planted maize because the HH can have SP for
lunch but for dinner they want to eat ugali. Also, the planting and harvesting of SP requires
more and heavier labor compared to the growing of maize. SP have to be dug out up to 0.5
meters deep and the planting has to be done in fine soil.
In January 2018, the first month without rain, the cow grazed on the small pasture and they
could feed SC from the 0.1 acre on their own farm, the shallow well on their home plot dried
up and they had to go to a river 2 km away to fetch water. In February, because of a limited
amount of SC and no supply of crop residues (no SP), feed had to be sourced from outside
the farm. Native grass and tree leaves were cut along fences of neighbors and family members,
free of charge or at a fee depending on the connection between Lorraine and the owner.
Sometimes she had to buy hay at 250 KES from a hay broker who passed by the village with
32

a lorry. Lorraine also went around to ask people if they would let her cow graze around their
fence. In March she could feed her cow with the maize stalks that had dried up. The cow was
not lactating for the entire dry period. After the drought, she planted SP again.

Analysis
The change in the HHs’ practice following the MLND outbreak was far from permanent: The
HH directly replaced SP for maize on almost all their arable land soon after the introduction of
a resistant maize variety. As observed in Jackie’ HH, the link between the need for the HH to
eat Ugali and the diet of the cow is clearly visible.
Figure 12 summarizes the feeding practice of Lorraine during the wet season. The figure shows
that even when fodder is readily available on-farm and within the social network, the keeping
of a dairy cow is barely economically profitable for Lorraine. Interesting is the fact that Lorraine
feeds maize meal to her cows the common mix of concentrates called dairy meal (DM),
reportedly because she ‘has no dairy meal’. The economic viability of feeding DM, when milk
prices are low in the wet season, is questionable to say the least. Thus the feeding of maize
meal, that is fit for human consumption and two times more expensive than DM, defies all
simple explanations. A dynamic of three factors bring to light that the direct cashflows are more
relevant than the economic profitability in this adjustment:
- Cash is limited in the wet season. Investments have to be made (i.e. hybrid maize seeds)
and the main income, coming from Lorraine’s cash crops, onions and SP, will only be available

Figure 12. Lorraine’s feeding practice, wet season 2019.
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after harvesting them at the start of the dry period in two months’ time. Hence, purchasing DM
is temporarily not an option.
- Contrary to cash, there is plenty of maizemeal available since maize was recently harvested.
Furthermore, maize is considered a subsistence crop and might not be directly linked with a
monetary value.
- Furthermore, the HH consumed almost all the milk the cow produced so every liter of milk
production lost, due to the stop of feeding concentrates, would mean having to buy one liter of
expensive milk extra.
Figure 13 shows that, despite the attempts of the HH to be self-reliant, during dry periods, the
HH soon relied on feed from outside the farm. The absence of income from milk sales made it
hard for Lorraine to access paid feed sources so she greatly benefited from fodder exchange
with personal connections. The importance of the CAC are visible here as the strength of the
personal connection determines if feed can be ‘borrowed’ free of charge or, as in some cases,
at a fee (figure 13).
Given limited access to credit and formal income sources the HH employed various CAC in
finding ways to ensure feed access throughout the year. The story of the to-be-build maize
store is a good example of how continuous adjustments consist of making plans and
subsequently being forced by environmental/social/economical boundaries, to postpone or
alter them. It also shows how the head of the HH (‘the farmer’), Lorraine, was not the only HH

Figure 13. Lorraine’s feeding practice, Dry spell 2018.
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member with agency in the process since her eldest son brought in the idea of constructing a
store from his employer/uncle.
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Household 3: John and Maria
Introduction
John and his wife Maria have three sons and three daughters. They live with their lastborn son
and a number of grandchildren in a large stone house (see figure 14) in village three. John is
63 years old and Maria is a little younger. John recently (2016) retired from a job at the national
government which until then was the main source of income for the HH. They own about twelve
to fifteen acres3 of which the major part is hilly natural grass pasture and the other part is
designated for food and fodder
production. They grow BR, NG
and SC on a few acres for
fodder. Maize, beans, onions,
cabbages, African nightshade
(local

vegetable),

SP

and

pumpkins are grown for home
consumption and a surplus is
sold to schools or the local
market.

They

own

five

improved cows and one bull.

Figure 14. The stone house, water tank and small feed store.

Next to farming, they gain income through a newly-built, so-called, posho mill where people
can come to ground their maize or buy maize meal. John is tasked with feeding the cows and
managing the fodder crops. Maria grows the food crops. The milking is done by Maria and her
daughter in law who is temporarily around to help out. The two older sons live on two
neighboring farms that are bought by John and are expected to help John when their help is
requested. During weekends and holidays, grandchildren are around to work on the farm. A
major part of the work is done by casual workers, especially during peak seasons of planting
and harvesting. They are paid 100 KES per morning/day.

Historical development of the practice
In 1980, John and Maria got married and the land of John's father was subdivided. They started
a farm with four acres. John already held a job at a ministry of the national government which
stationed him throughout the country. The first 25 years, the HH planted about three acres of

3

Collecting accurate life history data, such as number of cows kept and amount of acres of land
owned, was an especially big challenge for this HH. For example, the amount of acres that are owned
by John and farmed on by his HH and the amount that is owned by John and farmed on by his sons
were hard to distinguish and quantify because during every visit, a different number came up.
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maize mainly for home consumption and a surplus is sold on the market. Most work was done
by hired labor who only grew maize and sorghum on their farm. The little milk produced was
used for home consumption. In John’s absence, Maria was the main decision-maker on the
farm but in the first years Maria is mainly preoccupied by taking care of six young children.
When around 1990 her kids grew old enough to take care of themselves, Maria started to focus
more on farming. She started growing some beans and later cabbage for home consumption.
Maria’s connections with family members, who are the heads of nearby schools, ensure
demand for the surplus vegetables. John’s job at the national government guarantees a sizable
fixed income and ensures access to credit from cooperatives and banks. This makes it possible
for John to borrow money to buy land, increasing the farm size from four acres to up to a total
of about twelve acres by 2007. When that same the MLND breaks out, they continue to plant
the same three acres of maize for years although yields were close to zero every year. John
provides as explanation:
John: ‘people in this area need to have ugali.’
Eventually, as the disease lasts, They did not grow maize from 2011-2016 according to Maria.
They were used to plant maize after maize but now they learned from government extension
service that they have to rotate: after three seasons of maize plant something else on the field,
beans for example. So when a maize variety, resistant to the disease, enters the market, the
HH returned to growing maize but less than the usual three acres. Two family members provide
two other reasons for growing less maize:
Daughter in law: ‘Years ago, people could eat nothing else for lunch except ugali, now
people can eat rice, sweet potatoes and Irish potatoes as well. Now it is normal to plant a
variety of crops for balancing the human diet..’
John: ‘We do not need a lot of maize anymore since the household is a lot smaller
now. It is only us two, my son and the two granddaughters’
In 1992, John’s father subdivided 12 cows amongst his three sons, but the cows continued to
be managed together. That same year, the cows of John and his brothers migrated to
communal land bordering the neighboring district (now county) Kisii as a response to the
drought. Only in 2010 John and his brothers separated their cows and started managing them
individually. Because the HH was now responsible for their own cows, their production and
wellbeing, they started to grow fodder (BR and NG) directly following the separation in
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2010. Between 2015 and 2018 John gave three cows to both his older sons as dowry in honor
of both their marriages.
From the start of their marriage, John has been the head of the HH but Maria has been the
daily decision maker on the farm. Since John retired from his formal employment in 2016 and
returned to the farm, John took
over the feeding of the cows
from the hired worker. The daily
decision making is no longer
only in the hands of Maria: they
now ‘discuss’ and ‘agree’ on
what is grown on the farm but
John decides himself what he
feeds to the cows. One year
after the loss of formal income
following Johns retirement, the
HH had to sell part of their Figure 15. Planting maize. Whether they are casual workers or
asset base (two cows) to pay granddaughters, women do all the work on the land. Maria is the main
for school fees.

decisionmaker when it comes to the cropping practice.

In the thirty six years of Johns absence, the HH was not part of any group. Maria reports that
there were no groups in the area. Instead, her social life was predominantly organized around
the church and family. When John returned to the farm, he became a member of two groups.
First John joined an existing 90-member village group which is the same group that Jackie is
a member of. John says it is mainly to pay for hospital bills. The other one is a farmers group
founded in 2017 where he met with old friends. It is a 15 member group specifically for dairy
farmers that want to ‘progress’. The group consists mainly of farmers who have or had a formal
income: teachers, doctors, etc. They meet every other week and often invite extension agents
(NGO and government) and commercial feed companies to teach them. Furthermore, there is
a vivid exchange of planting material for various fodder crops either produced by the members
themselves or received from an NGO. The group officially consists of 28 members but quite a
few became inactive, according to John some members might have experienced pressure to
do investments and ‘keep up’, and when they felt they couldn’t, they stopped participating.
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Figure 16. John and Maria’s historical farm development
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Analysis
Where the general trend is decreasing farm sizes over time due to subdivision of land, John
and Maria were in the position to increase their farm size thanks to the access to credit through
John’s formal employment. When the farm is not the main source of livelihood, strategic
decisions on which crops to grow are not directly linked to a demand for cash such as in
Lorraine’s case (raise in school fees -> larger crop diversity) but for example linked to time
available (children growing up -> more time available -> larger crop diversity).
Johns recent retirement heavily impacted intra- and inter HH dynamics. First of all, the daily
decisions are no longer made by Maria alone since John returned and they have to discuss
and agree with each other. Johns retirement also changed inter HH dynamics. Where Maria’s
social network was predominantly oriented around the church, the HH gained access to more
sources of knowledge and feed in the form of groups that John joined after retiring.
The sudden interest of the HH to join the groups can be considered a compensation for the
decreased financial stability due to the retirement. The credit and savings aspect of the groups
functions as a buffer for unanticipated vulnerabilities and partly replaces the loss of the financial
security of formal employment. The CAC of John, as a networker and person with status in the
community, are vital in bringing the HH in the center of these safety nets. On the other hand,
the CAC of Maria ensure valuable market access for their vegetables through her personal
connections with school masters.

Feeding practice
Wet season
This HH was the only one of the five HH that grows BR. The grass is cut, dried and sometimes
manually pressed in a wooden box to construct hay bundles. John had a good harvest in April
2019 and shared seven bundles with each of his two brothers and another clan member. He
also gave a few bales of BR hay to two fellow dairy group members which can also be called
friends. The BR hay stays in the shed until it is fed or when there is new hay harvested. The
old hay is sometimes sold at the market for 250 KES per bundle.
John: ‘When you harvest and you see you have enough, you can give something to
your neighbors and your family. They do not have to request.’
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The last maize stalks of the September/October harvest were fed during our first visit. The
pasture provided only little fodder as grass growth was slow at the beginning of the short rains
so the main feed source was BR hay from their own storage (see figure 17). John cuts it into
smaller pieces with his panga, a long bush knife, to reduce wastage after feeding. Some NG
was cut and dried for one day and fed additional to the BR. SP vines were fed, but only to the
lactating cows. Three cows were lactating and produced around 8 liters in total per day.
Concentrates such as molasses and DM
are currently not fed. Reportedly it is fed
only when cows just calved and the peak
in

milk

production

can

repay

the

investment in concentrates. During the last
visit, no concentrates were fed yet a cow
had calved recently. Maria said they still
buy DM and molasses but now they do not
have it. She says it depends on time and
money available.

Figure 17. BR hay to be chopped by John.

When rainfall peaked at the end of November, the natural grass began to grow faster and the
cows required less additional feeding. One cow calved and total milk production rose to 13
liters per day. With more grass available, only the lactating cows were given some additional
BR hay. The harvesting season was over, so there were no crop residues to feed to the cattle.
John: ‘In the wet season, if you have original grass you feed the cows on that, when
there is no natural grass you feed the boma rhodes grass, it is a backup.’
Dry spell
In 2018, no rain fell from January until May. The cows were fed NG and hay from their own
store. Earlier they were given 10 bales of hay from two of Johns brothers. In April they ran out
of fodder and ‘everything’ dried out. They could sell milk up to February and March for a good
price, but the production decreased from 10-15 liters before the drought to 2 liters in April. The
two liters were used for home consumption so they could not sell anymore. The maize and
beans they planted in December were pulled out and fed to the cows together with tree leaves.
They started buying and feeding concentrates, DM (for lactating cows) and molasses (for all
cows), to stop the decrease in milk production, which stayed at two liters the rest of the dry
spell. In total, John had to buy eight bales of BR hay from a hay broker who hauled the bales
from a large hay farmer in the bordering Narok county.
John reflects on the change of dry spell response over the past decades:
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John: ‘You can’t migrate anymore. Now people have just enough land for their own
cows, so where will extra cows go?’
Maria stated that others were hit more severely by the drought and that it was not so bad for
them. HHs with less feed buffers (often the more marginalized HHs) were confronted with
exorbitant fodder prices:
Maria: ‘The price for hay was too high. Lorries came into town and sold it for 300 per
bale. But there were people buying it there and selling it to farmers for 600. Normally the
price is 200 for hay.’

Analysis
Figure 18 schematically shows the feeding practice of John and Maria during the wet season.
It is clear that the HH is very self-reliant when it comes to feed and even has BR hay to share
with brothers and friends. The HH is less marginalized compared to the HHs of Lorraine and

Figure 18. John and Maria’s feeding practice, wet season 2019.

Jackie, so it is more on the giving end of the fodder exchanges. Still, figure 19 shows the HH
receives fodder as well. The haybales he received from his brothers were vital in the feeding
of his cows during the dry spell. The close relations of the HH (brothers of John) are of an
equal or even higher socio-economic status so the fodder exchange goes both ways. So also
for less marginalized HH, the inter HH relations function as important buffers for feed.
The better socio economic status of John and Maria compared to Jackie and Lorraine is
furthermore visible in how they get through the dry spell. Where Jackie sold the two liters her
cows kept producing during the dry spell to pay for the hay she had to buy, John and Maria
consume those two liters themselves while they were still able to buy concentrates and hay to
keep the production stable.
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Apparently, during the dry spell, when milk production barely meets HHs’ consumption needs,
the buying of concentrates is prioritized whereas during the wet season, when fodder is
available and the milk production is high, there is reportedly no money available for

Figure 19. John and Maria’s feeding practice, dry spell 2018

concentrates. The practice of cow feeding only seems to intensify when milk production levels
threaten to lower to home consumption demands. Even on relatively large farms such as John
and Maria’s, dairy is predominantly seen as a subsistence activity of which a surplus is sold
when available.
Johns’ formal employment (reliable source of income) allowed for more investments or risk
taking in the agricultural practice. The HH could construct a feed store, grow BR and produce
and store hay, thereby taking the risk that feed could spoil in the process. Because they took
these risks, the HH could keep feeding their own fodder as long as four months into the dry
period whereas other HH had to look for different sources after one or two months.
Another simple but important difference between this HH and the other more marginalized HHs
that concerns the resilience to dry spells is the ratio of acres to cows. Where John had three
acres for each cow he owned during the 2018 dry spell, Jackie had <1 acre to sustain her cow.
To benefit from the essential capital buffer and plant-to-milk converter capacities the
marginalized HHs will keep cows although they simply do not have enough land to grow food
for themselves and feed for the cow year-round. It is questionable whether adopting so called
‘best practices’ such as growing BR can change the fodder shortages on more marginalized
farms since they are, for now, mostly adopted by bigger farms with higher land/cow ratios.
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Household 4: Faith
Introduction
Faith is 47 years old and lives in village one together with one grandson and two of her
daughters, who are still in secondary school. Her three other children got married and moved
out. Most work is done by Faith alone except for holidays and weekends when the children
help her out. They keep one cow and own 1.5 acres of arable land where they grow maize,
beans, SP, SC, pumpkins and tomatoes. The farm is the only source of income for the HH.

Historical farm development
Faith married her husband in 1989, when her parents moved to another county. They farmed
on 0.4 acres owned land and 0.6 acres rented land. Her husband worked as a teacher at the
secondary school while Faith grew a large variety of crops: maize, beans, SC, collard greens
and pumpkins. They received milk for the children from her in-laws because they did not have
a cow at the time. Despite the severe droughts that hit the area in the early nineties, they rented
more land for one season in 1993 but the bad harvest followed forced them to stop renting the
additional 0.4 acres . From the salary of her husband they could still buy a cow that same year.
The cow was fed only with some crop residues around harvesting time such as maize stalks,
bean crop residues and SC leaves. Their feeding practice changed due to a drought in 1998
which made them decide to grow NG for fodder. At that time there was only one person around
that grew NG, he shared seedlings free of charge with anyone.
The HH had no money and no place to migrate during those years and convinced each other
to stay. The wish to migrate to a more productive area with a better climate stayed. Later, in
1995, their neighbor migrated towards a cooler and wetter place in Nakuru county. Then, in
2001, they finally gathered the money to follow their former neighbor who showed them the
way in Nakuru. Faith can now grow Irish potatoes, English peas and pyrethrum on her new 1
acre farm while her husband stays in Chepalungu to work as a teacher. Meanwhile her in-laws
take care of the cow and grow some maize and pasture on their old farm. Faith would’ve stayed
in Nakuru if it was not for her in-laws demanding her to come back to Chepalungu because
her husband got sick. He died soon after their return in 2008. They sold the farm and three
cows in Nakuru and could buy back .5 acres and two cows in Chepalungu one year later.
The feeding practice changed drastically when Faith came back. First, in their absence, the
NG had died out so in the dry period they had to feed whole SC stalks. Subsequently she
noticed the milk production increased so from that year they kept feeding the whole SC plant.
Secondly, MLND infested the area so the HH started planting less and less maize while
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growing more SP. Hence SP vines and less maize stalks were fed to the cows. However, all
three cows could not be fed with fodder from the own farm and for a few years she bought 0.1
acre of maize stalks from her sister in law for 1000 KES (market value: 2000 KES).
The passing of her husband and hence the absence of formal income made the family solely
reliant on farm income and thus becoming more vulnerable. In 2012 and 2015, her first and
second child joined secondary school, raising the school fees. She started feeding DM in 2012
to increase milk production as she saw
from neighbors. Faith pays part of the
school by supplying maize, cabbages or
beans to the school. They pay a fixed
amount per kg product whereas on the
market you always have to bargain and
then take the money to the school, so Faith
prefers to sell her products to the school
directly. Faith likes to grow SP instead of
maize but she never saw a school that used
SP. Therefore, she kept trying to grow Figure 20. Faith's daughter harvests sweet potatoes.
maize during the MLND period.
In 2016 her neighboring brother in law moved away to become a teacher somewhere else and
offers his 0.9 acre land to Faith and her other brother in law free of charge. Letting the cow
graze there helped them reduce the rate at which they run out of fodder. Her vulnerability was
further reduced by an official land transfer from her in-laws in 2017, where she received 0.5
acres. Still, during the dry spells of 2016 and 2017, they had no money and no maize to eat or
pay for the school fees so both years they sold a cow. Faith starts growing African nightshade
to sell on the market and enters a farmers/merry go round group to be able to pay for secondary
school fees in the future.
When in 2018 an NGO concerned with unconditional cash-transfers to ‘the extreme poor’ came
to the area, Faith’s HH was identified by the community as being one of the extreme poor. She
receives a large sum of money that she uses to build a kitchen, buy 0.1 acre and pay the
school fees in 2018 and 2019.
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Figure 21. Faith’s historical farm development
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Analysis
The HH showed great adaptation skills in the migration process. Herein the HH employed the
personal network (their neighbor) to find a suitable place to migrate to and subsequently build
a similar network with other HHs. The social institutions of the community also played a key
role in the development of Faith’s agricultural practice. Although Faith preferred to stay and
farm in Nakuru, the in-laws insisted on her (indefinite) return to the home farm when her
husband got sick. When they were forced to return to Chepalungu, the start of feeding whole
SC stalks (intended for human consumption) to cows after their return was an emergency
adjustment to drought but turned out to increase milk production. Now she grows SC as a
fodder crop. This is a good example of Faith’s capacity to learn by doing and in general, how
indigenous technical knowledge develops.
With two daughters in secondary school, school fees are an enormous expenditure for Faiths’
HH. To adjust to this high demand for cash, Faith starts growing and selling African nightshade,
a more labor intensive crop, to increase income. Next to that, she enters a merry go round
group to access financial stability so she can better cope with peaks in cash demand for the
quarterly/yearly payments of school fees.
In the context of limited access to markets, paying school fees in kind is a good alternative to
spending precious cash money. Moreover, because schools often offer a better price
compared to the market. Although Faith ‘likes’ to grow and eat SP herself, she still grows a lot
of maize reportedly because the schools do not accept SP but only maize and vegetables as
payment. This way, the food preference/tradition of the school shapes the way in which Faith
feeds her cow.

Feeding practice
Wet season
Every day the cow goes out to graze on the pasture of her brother in-law, a feed resource she
first uses up. The cow is dry and will calve in
three months, so they need to save up SC for
when the cow calves as it boosts milk
production. The cow is additionally fed with
NG unless maize or SP are harvested and
crop residues are available, in that case only
crop residues are fed. When she harvests the
maize cobbs, she cuts and heaps all the maize Figure 22. Faiths cow. Like many cows in Chepalungu it
is an unknown mix between local and exotic breeds.
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stalks in three days to make way for other crops. She can keep feeding the stalks from the
heap for one to two months.
Faith has her own tree nursery and is planting more and more trees around her homestead,
leaves of the Calliandra tree are one of the few on-farm available sources of protein but the
trees are small so she can only feed it once every two weeks. When the cow starts giving milk
she says she will buy DM from a local agrovet and feed 1 kg to the cow. Now she only buys
and feeds mineral salts.
When the heavy rains started at the end of November and we visited Faiths farm for the last
time in December, the feeding practice had changed dramatically. Faith promptly stopped
feeding the cow two weeks ago as there is enough grass on the pasture of her brother in law.
Even if the cow would be giving milk she would not give it additional feed. The feeding of SC
and NG is avoided during the wet season so it can be stocked for the dry season. Faith does
rotational grazing with two pastures, first she uses the land of her brother in law as long as
possible, when grass runs out there in the dry period, the cow has stocked grass on the home
pasture to graze on.
Because Faith only has one cow and therefore enough fodder, a cousin (son from her sister in
law) comes to cut NG for their recently calved cow. When neighbors do not have feed they
come and get it from her, she gets it there when she does not have fodder herself. She always
sells fodder at a ‘fair price’ because she might have to buy from them next time. Now the cow
is not giving milk, Faith shares NG and NG seedlings with neighbors in exchange for milk.
The relations that Faith supports and is supported by are not based on familial ties but, as she
describes herself, on character. She connects with ‘the ones you can agree with’. When she
moved to Nakuru, she established a similar network quite quick without familial ties. However,
the access to the land of her brother in-law, very important as feed source, is determined by
familial ties; neighbors who are not family members are not allowed to graze on the land.
Dry spell
In 2017, the HH experienced a dry spell from January until May. At the start they kept three
cows that could feed on pasture, and cut grass and NG from their own land. In February the
NG dried out so banana trees were cut down (before harvesting) so trunks and leaves could
be fed to the cows, also residues of harvested beans and whole SC were fed next to grazing.
In March they sold one cow for school fees and the remaining two cows were fed with SC and
banana trunks. The nearby well dried up and they had to either move the cow to a river two
km away or water had to be fetched by either themselves or a paid motorbike.
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At the end of the drought, as SC and banana trunks got exhausted, the dried up maize, that
yielded no grains due to the disease, was cut down and fed to the cows. When Faith ran out
of feed, she went to her sister in-law where she could buy 0.1 acres of maize stalks for 1000
KES. That was fair for her because the market price was about 2000 KES for the same amount.
Here it becomes clear why, two years later, Faith charges her sister in law ‘a fair price’ for her
NG, namely in exchange for the fair price her sister in law offered her when Faith was more
vulnerable herself.
After the dry spell, Faith invested in water harvesting by buying a 210 liter tank for 1700 KES
to store rainwater and water hauled from the river in dry periods. Also, Faith planted more NG,
increasing the acreage from 0.05 to 0.3 acres. Why she chose NG, which dried out already
two months into the drought, instead of SC, remained unclear.
Analysis
Figure 23 summarizes the feeding practice of Faith during the wet season. As in all previous
HHs, personal relations, and the exchange of fodder within them, play a key role in the feeding
practice of Faiths HH. An important difference with Lorraine and Jackie is that here fodder is

Figure 23. Faith’s feeding practice, wet season 2019.

mostly exchanged in trade for direct cash, be it at a reduced price. They can graze on the
brother in law’s land free of charge but she sells and buys NG and maize stalks to/from her
sister in law (Figure 23 & 24). This is a significant difference between the inter HH fodder
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Figure 24. Faith’s feeding practice, dry spell 2017.

exchange of faith’s HH and other HHs like Lorraine and Jackie where most fodder is
exchanged free of charge. Considering the similar socio economic status of the three widowheaded HHs, the strength of the personal connections could determine the nature of fodder
exchanges. For example, Lorraine has a closer connection with her ‘friend’ than Faith has with
her sister in law, therefore Lorraine receives the fodder free of charge and Faith pays a reduced
price. However these by-laws in inter HH assistance concerning feed were not
comprehensively grasped in this fieldwork.
The HH did not adopt the propagated feed conservation practices such as hay or silage
making. However, Faith and her daughters employ various strategies to ensure the cows can
be fed with on farm crop residues and fodder for an extended period of time. Crop residues
are stored on the field and NG and SC are stocked when there is enough natural grass and/or
crop residues to feed to the cow.
Besides ways of dealing with fodder shortages, Faith shows creativity in how to effectively use
fodder surplus now that she only owns one cow. Since the single cow she owns is dry, she
exchanges fresh-cut NG for milk with neighbors. Thereby she does not only reduce cash
expenditures for an essential food product but shows organizing capacities in accessing an
informal market with a not-so marketable product (fresh NG is hard to conserve and the
bulkiness makes it hard to transport).
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Household 5: Daniel and Gloria
Introduction
Daniel is 47 years old and lives in village two. Both him and his wife Gloria are teacher but she
works on a school closer to the farm than Daniel and does some farm work during the day and
lunch hours. The four children, aged between six and twelve years old, are helping out on the
farm when the schools are closed during weekends and holidays. Most planting, weeding and
harvesting is done by casual workers, primarily women, who come in and get paid daily. Next
to the formal income from teaching, the HH earns some cash through a posho mill they run by
the side of the road. The HH owns five cows, three calves and three acres of arable land.

Historical farm development
Daniel, who had just become a teacher at a primary school, moved away from his parents and
bought 0.9 acres and one cow in 2005. After he married his wife Gloria year later, he pursued
a bachelor’s degree in education at a university. In 2007, the first of four children was born.
Daniel and Gloria owned a farm of 1.4 acres and kept two cows. The main farm goal by then
was to provide food for the family: they grew only maize and beans and all milk was consumed
by the HH. They grew some NG but the main feed source was rented pasture for which they
had to pay 500 KES/cow/month. Daniel graduated in 2011, having spent 500.000 KES on
fees, money he had to borrow from banks and the teachers credit cooperative. He became a
teacher at a primary school in 2012. The amount of debt and associated interest rates took a
few years to ‘recover’ from. Daniel was not satisfied with the location of his farm, the land was
too dry and irrigation was not possible so in 2015 he started to buy land 5 km away and moved
there. The new location has a slightly wetter climate and is close to a large government owned
forest (see figure 25.) where Daniel can let his cows graze for 100 KES/month. But first he had
to sell his land and cows to buy .9 acres of land and construct a house at the new location.
Then he bought another 1.3 acres with a loan from the teachers credit cooperative.
Daniel says he was not so much affected by the MLND that broke out in 2015 as he had no
cattle during that time whereas cows of neighbors died, supposedly because of ingesting
affected maize stalks. The HH shifted from growing maize to beans, SP and sorghum and
some land was converted to pasture. They grew 0.3 acres of SP during the MLND.
In 2016 Daniel buys one cow and constructs a large feed store of 25 m2 (see figure 27.) and
in 2017 he manages to top up his existing loans and buy another 0.5 acre to get to a total of 3
acres.
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Figure 23 The government-owned 'forest'. Cut down for firewood and charcoal during the period of lawlessness
following the political unrest in 2007-2008.

Now that a resistant maize variety is available, they grow predominantly maize intercropped
with beans on the three acres. They stopped growing SP completely because SP are hard to
plant and harvest compared to maize which is a lot easier both timing- and labor wise.
Vegetables for the HH are grown on 0.3 acres.
His goal for the farm is to have a reliable source of income to provide for the family after his 11
remaining years of employment. Daniel invests in his farm as his retirement fund. The main
income has to be generated through milk sales, so he wants to keep two improved dairy cows
and grow good quality fodder for them. Therefore, he intends to replace the maize completely
by the fodder crops SC and BR4.
What happens on their farm is primarily decided by Daniel but after discussing with Gloria, his
wife. Daniel mentions the following about the decision-making process:

4

Considering the often found gap between the plans made and the execution of these plans, it is
important to note that during the fieldwork, Daniel had not planted one field with BR yet maize had
been planted recently.
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Daniel: ‘We discuss. I give her ideas and she will ask ‘why?’. For example, when I
told her about not growing maize anymore, she asked ‘why?’. I explained to her the
importance of a continuous feed supply for the cows.
As a way to satisfy Gloria’s concerns over enough food supply for their family and having to
buy food, Daniel says the following:
Daniel: ‘When we grow 1.2 acres (yield 6 bags) of maize we finish all the maize in 4-5
months, so we have to buy maize the other months already.’
However, Daniel discloses another part of the future plans which looks like a compromise
between Daniel and Gloria5 if resources allow:
Daniel: ‘When in the future, we can rent 0.5 or 1 acre of land somewhere else we will
grow maize and beans there.’
His other plan to earn an income from the farm is to start a cattle trading project: buy two cows
when they are cheap in the dry period (24-28000 KES) and sell them five months later in the
wet season when they are expensive (45000 KES). In dry periods, milk production is low, feed
is limitedly available on farm and expensive to buy, a lot of farmers want to sell cows but few
want to buy them, so the price is low. In the wet season it is the other way around. Daniel
wants to feed the ‘trade cows’ in a cheap way by letting the two cows graze in the forest as
much as possible while he keeps his three milking cows at home to feed with fodder.
Daniel wants to switch from maize to fodder crops, yet he wants to keep feeding maize stalks
and even extend the store so that he can store and feed stalks for six months per year. People
offer Daniel maize stalks at a low price so it is cheaper to keep feeding maize stalks even
though the HH no longer grows maize. So, despite the fact that Daniel is familiar with the low
nutritive value of maize stalks and started growing fodder, he wants to keep buying and feeding
maize stalks.

5

Several limitations made it difficult to interview Gloria herself. Hence her view on the current farming
practice and (Daniel’s) future plans could not be included in this analysis.
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Figure 26. Daniel and Gloria’s historical farm development.
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Analysis
Daniel is, compared to the other farmers, very much focused on the future and kept stressing the
farm was ‘in development’. The ability to make plans and capacity to execute them to some extent
separates his HH from the other HHs. For example the plan of buying cattle in the dry season and
selling them in the wet season in combination with ensuring access to feed via own feed
conservation, purchased maize stalks and grazing in the government owned forest, is of a
complexity and longitude unseen in the other HHs. To which extent these plans will be executed
is unclear but the mere existence of these plans testifies of various CAC. Besides the access to
credit that allow for taking the risks that come with the execution of these plans, Daniel first of all
has the CAC to make such inventive plans. Where John and Maria have similarly access to formal
income and credit but do not have the amount and complexity of plans as Daniel.
Daniels plans are a subject of discussion in the HH. The discussions between Daniel and Gloria
and their outcome provide valuable insights in the intra HH dynamics. Gloria is very much
attached to the growing of maize for home consumption, despite their main reliance on formal
income from teaching. On the other end, Daniel wants to focus on earning an income from the
farm to have a backup when he has to retire from teaching and to pay back the enormous loans
of the bank and teacher credit cooperative. Gloria’s main concern is the feeding of her HH and
she is little involved in the (financial) responsibilities of Daniel who has to make sure the interest
is paid. She also benefits marginally from potential extra income gained through milk sales as this
is Daniel’s responsibility. This dynamic is exemplified by this quote from an extension agent of a
dairy cooperative:
Extension agent cooperative: ’Women are doing all the work but have no say. Those
who come to collect the money are 80% men. Even when the women put in money to buy the
cows, the cows are from the men, that is the culture. Women said that if they could get
something out of the cows, if it were only a litre, they would go an extra mile.’
Daniel made the decision to increasingly focus on dairy by planning to dedicate almost all the
land to fodder production but made a compromise with Gloria to plant maize as soon as they
could start to rent land. From this follows that Daniel is the main decision maker, but that the
decisions are not made by Daniel alone.

55

Feeding practice
Wet season
At the beginning of the wet season, the four lactating cows produced 8 liters per day, natural grass
growth is low so the cows can graze little on the home pasture and the forest. Therefore, a lot of
maize stalks are fed from the feed store. The stalks are bought from a neighboring farm one week
prior, but were harvested 1-2 months before that. The maize stalks are humid and smell moldy
and are thrown on the ground; the feeding trough on the corner of the home paddock is only used
when it is raining. The cows go out to the forest to graze and the calves stay at the homestead.
When there is enough fodder, they are fed another time with NG or SC when they return in the
evening but those are not available right now.
The store is emptying quickly (see
figure 27), and Daniel has to look for
feed to buy. He weighs different
options: BR hay or maize stalks.
Maize stalks are cheaper at 1500
KES for a tractor load, which is
enough

feed

for

2

months

compared to BR which cost 3500
KES for a tractor load. But the BR
can last longer because it is less
‘bulky’ (of a higher nutritional value)
than the stalks. When he can find
BR hay he says he will buy BR.

Figure 27. Daniel and his feed store.

Daniel contacts James (see textbox 1) and they agree Daniel can come and buy some bales from
James. But when the store is empty and Daniel contacts James again to confirm the purchase,
James has sold out all bales already and only has loose hay in store which is not easy to transport.
This is the first time that James does not have hay for Charles. He intended to buy 20 bales just
to close the gap of feed between now and when the grass starts growing fast because of the rain.
James advised him to go to a nearby market where the petrol station trades hay from a large
farmer in Narok county but they also ran out of bales at the moment. Meanwhile, a lot of rain has
come so ‘by the look of things’ the grass will start growing fast so Daniel is probably not going to
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buy and feed fodder before the grass in the Textbox 1. James and Daniel
forest will fill up the cows. It is too late now.
James teaches at a primary school in the same
Instead of buying hay with the money, he wants
to put the money in seeds for BR, that he will
buy at the market. He now cuts NG in the
mornings and feeds it in the afternoon, when
some moisture has evaporated. Daniel hopes
there will be enough natural grass up to
February so that they do not have to buy feed
until the maize harvest in March after which
they can feed their own maize stalks.
Dry spell
The last dry spell Daniel experienced was in
2017 and lasted from January through October.

area as Daniel and owns a, according to Daniel:
‘well-established’, ten acre farm of which five
acres are now used to grow BR. Half of the hay
he produces is sold to other farmers and half of it
fed to his ten cows.
James and Daniel met for the first time in college
and then started working as a teacher in the
same area. Daniel visited him in 2012 for the first
time and 2017 he went to his farm the last time
to buy BR hay during the drought. In between
and after that time they only met ‘in the
workplace’ on formal occasions a few times a
year. According to Daniel they are ‘good friends’
whereas James had trouble remembering Daniel
when he was asked about him.

and beans, 0.2 acres of NG and 0.9 acres was

According to Daniel, James only sold hay to him
during the dry spell of 2017 because they had a
friendly connection but James claims he never
made exceptions:

pasture. In January the cows could graze on

James: ‘I sell to anyone, first come first serve.’

At that time, the farm was 2.5 acres and they
kept two cows. 1.1 acre was planted with maize

the home pasture and the forest but already in
February there was no more grass and the NG died out.
Daniel bought BR hay at 200 KES/bale from James (see textbox 1). The maize/beans crop dried
up completely and was uprooted and fed to the cows in March. Then, from April until September
hay from James was fed to the cows. But there is, according to Daniel, not enough energy for the
cow in hay alone so he turns to his last resort: He pays 20 KES (according to Daniel: ‘a bit
expensive’) for four meters of SC from his neighbor, who grows 0.5 acres of it, to feed together
with the hay.
Analysis
Figure 28 visualizes the feeding practice of the HH during the wet season of 2019. It is clear from
this that the marginal income from sales of milk do not make up for the costs of feeding. This is
less of an acute problem to Daniel and Gloria compared to the HHs of Lorraine, Jackie and Faith
that do not have such sources of formal income. The economic returns of the dairy practice of
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this HH strongly depend on the grass growth in the communal forest since the price for access to
the forest and the amount of feed it provides are not related. This is in contrast to the pasture
Jackie rents as she pays more in wet seasons than in dry seasons.

Figure 28. Daniel and Gloria’s feeding practice, wet season 2019.

Figure 28 and 29 show that Daniel and Gloria’s HH do not borrow fodder from family, friends or
neighbors, neither do they share fodder with them. The exchanges that take place with the
neighbor seem to be strictly commercial. This in contrast with all the other HHs who all actively
participate in- and/or benefit from free-of-charge fodder exchanges. An important factor in this
could be the time they have lived in the community. Where Daniel’s HH only arrived in the
community three years ago, the other HHs have been an integral part of their communities for
over decades. The exchange system of fodders requires high levels of trust and preferably family
ties to secure this trust. This HH is a relative outsider without family members in the neighborhood.
Next to that, the relatively high socio-economic status of the HH in the community implies that
possible future involvement in these exchanges will be predominantly in the form of sharing. It
could be because of this that Daniel chose to employ other professional/personal relations with
colleagues to access feed and knowledge rather than relations within the community.
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Figure 29. Daniel and Gloria’s feeding practice, dry spell 2017.

The adjustments to the feeding practice during the dry spell (see figure 29) show how important
the personal connection with James, is for Daniel. Through such a connection he managed to
gain access to relatively scarce hay at a reasonable price. The interaction between James and
Daniel in the wet season reveals more about the true strength of this connection (see textbox 1).
The incongruency between the viewpoints of James and Daniel on their connection shows how
fuzzy and subjective (the value of) personal connections are.
Although Daniel adopted the promoted strategy to build a feed store, this does not ensure the
feeding of better quality feed as he uses it to store and feed maize stalks. After the analysis of all
five HHs, feeding maize stalks can be considered a base line in the feeding practices of the
studied HH. The maize stalks were moist when they entered the store so became moldy despite
having a dry store. When promoted strategies are not combined with the right farmers’ knowledge
and capacities, the effects on feed quality and availability are questionable.
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Chapter 5. Discussion
Based on evidence provided in the results, this chapter analyses in the first section what we can
learn from the adjustments of the studied households (HH), and the second section sets out which
socio-cultural dynamics shape the way the studied HHs adjust and how. The final section
discusses how members of the five studied HHs employ their creative adaptive capacities (CAC)
in the adjustment process. Thereby, this chapter answers the SRQ’s:
SRQ 1, adjustments: How do smallholder dairy households in Chepalungu sub-county adjust their
practice of feeding cows over time?
SRQ 2, socio cultural dynamics: Which socio-cultural dynamics shape the adjustments to the way
cows are fed by smallholder dairy households in Chepalungu sub-county, and how?
SRQ 3, creative adaptive capacities: Which creative adaptive capacities do members of
smallholder dairy households in Chepalungu sub-county use to adjust the way they feed their
cows, and how?

Adjustments
All studied HHs continuously adjust their agricultural practice to long term and short term external
and internal changes. Decreasing farm size due to the subdivision of land and increased demand
for cash because of children joining secondary school, are examples of personal HH events that
demand long-term adjustments. The outbreak of the maize lethal necrosis disease (MLND) and
changing weather patterns exemplify external events that affected all HHs and have to be
adjusted to for the long term. Simultaneously, HHs are forced to adjust to short-term events.
As referred to in the introduction, Feola et al. (2015) state that farmers, although facing a large
number of different risks, only respond to the most acute risk hoping that this response will make
them more resilient to other risks as well. Although acute risks, such as heavy droughts, are found
to heavily impact the adjustment process, the results of this thesis challenge the statement of
Feola et al. (2015) by showing a more longitudinal aspect in the high amount and importance of
planning that takes place. Lorraine’s HH even started adjusting to foreseen changes before the
actual change took place namely by starting to grow a larger diversity of crops one year before
the eldest child joins secondary school which leads to a higher cash demand due to raise in school
fees. This thesis underlines that understanding the agricultural practice as a continuous
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adjustment does not overlook the planning element in agricultural change. This is in line with
Crane et al. (2011) who states that planning plays an important role in farming but that in these
plans, there is a great need and room for adjustments.
The reactive or pro-active nature (more or less planning) of these adjustments differ strongly, both
between instructive events but also between HHs. Next to influential factors such as access to
credit and formal income, the agency of the HH members plays an important role, as will be
explained in part three of this discussion. The agricultural practice of a HH should be understood
as a result of both planned and un-planned adjustments to long and short-term internal and
external changes.
This continuous process of adjusting to changing circumstances takes place around the mitigation
of risk. Risk avoidance is both a driver for adjustment as a determinant for the way of adjusting.
The propagated methods for feed conservation (hay and silage making) are considered (too)
risky: fodder crops that replace subsistence food crops have to be grown and the fodder grown
on the sparse arable land can get spoiled. These methods also require investments in for example
the construction of feed stores (for hay) or the purchase of polythene bags (for silage). Only John
and Daniel’s HHs, who have larger farms and access to formal income, adopt or plan to adopt
hay making.
When looking at the practice of feeding cows in particular, the changes in the practice are often
the result of adjustments in other farm practices. When the farmers were asked about what they
fed their cows, answers were limited to the fodder crops that are grown purposefully to feed the
cows (sugarcane, napier grass, boma rhodes) and pasture. But as the fieldwork continued, crop
residues produced on the farm, varying from maize stalks to banana trunks turned out to be an
often more important feed resource. Weeds and tree leaves are also fed to the cows. HHs are
rarely selective in their choice for feed as long as the cow eats it. This limit to what the cow eats
is very low, especially in dry periods, since most HHs underfeed their cattle and an empty rumen
(cows’ stomach) makes even rotten maize stalks edible. Based on the data on HH and
stakeholder level, it is fair to state that everything that is grown on the farms of smallholder dairy
HH is fed to their cows. This again underlines the reality of cows being part of mixed crop-livestock
systems.
Since crop residues are such an important feed source, the diet of the cow is often merely the
result of adjustments (planned or not) made in other practices. The HHs are often aware of the
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consequences these adjustments have for the cows’ diet but these do not seem to weigh heavy
in the decision making process. For example, crop residues of sweet potatoes have a much higher
nutritive value compared to the residues of maize of which most farmers are aware. Yet in most
HH, growing maize is preferred over sweet potatoes for various reasons, thereby impacting the
nutritional content of the diet. This shows that decisions of the HHs are not focused on ‘the best
diet’ for the cow but that this diet is actually the emergent outcome of decisions based on other
criteria. Considering the cows’ diet as an emergent outcome of adjustments made in the
agriculture as a whole, the next section will go into detail on the socio-cultural dynamics that are
found to shape these adjustments.

Socio-cultural dynamics
The results from this thesis indicate towards several different dynamics that shape the agricultural
practice in general and the feeding of cows in particular. In this section three subjects will be
discussed:
- Intra HH dynamics
- The aims of keeping a cow
- Inter HH dynamics

Intra HH dynamics
Changing weather patterns and decreasing soil fertility have severely reduced maize yields in the
area. Alternatives such as SP and BR are more drought tolerant and multiple times more
economically profitable. Moreover, growing maize negatively impacts the cows diet and milk
production since maize stalks (crop residue of maize) have a lower nutritional value compared to
SP vines (crop residue of SP) and BR. Yet, all the five studied HHs plant major parts of their
arable land with maize and even did so during the years of the MLND (+/- 2007-2017) when yields
were zero. As a reason for this strong tendency towards growing maize, HHs mention their need
to eat, at least once a day, ugali, the staple food made out of maize meal.
Extension agent: ‘the growing of maize is in their minds’
This food preference alone does not explain why farmers keep growing maize. The maize they
produce is often insufficient to provide the HH year-round, so they have to purchase maize for
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multiple months in the year already. This reluctance to solely rely on buying food, maize in this
case, can be partly understood through a complex of socio-cultural dynamics.
An important one is the gendered roles within the HH. Two out of the five studied HHs were male
headed. From own observations and stakeholder interviews it can be generally stated that, in
these HHs, men carry the responsibility for, and power over, income and expenses. The women
are responsible for providing food for the family and carry out the major workload. This is in line
with previous research from Tavenner (2018). Men show more interest in the intensification of the
dairy practices (by for example growing fodder crops instead of food crops) as they directly benefit
from the additional cash income gained through milk sales. Women would thereby lose ‘their’
subsistence food crops and often do not receive any cash from the milk sales, which makes it
harder to provide food for the family. Discussions take place within the HH wherein women fiercely
protect their right to grow subsistence maize:
Daniel, Farmer: ‘We discuss. I give her ideas and she will ask why. For example when I
told her about not growing maize anymore she asked ‘why?’’.
However, also the studied widow-headed HHs were very reluctant to rely on buying food and
keep growing maize, despite potential direct benefits through extra income gained by growing
and selling other crops. The combination of both gender roles and the food preference are for
these HHs not sufficient to explain the observed urge to grow maize. In these cases, another
restraining element comes in: labor. The planting and harvesting of SP, which has to be done up
to two feet under the soil surface, takes more time and the work is much heavier compared to the
planting and harvesting of maize. The widow-headed HHs are not in the economic position to hire
workers so the work is done by themselves and their children.
Another factor came up that shaped the urge to grow maize in Faith’s HH. Faith is one of the few
who really ‘likes’ sweet potatoes but still they grew maize again and were planning to plant even
more in the next season. Two of Faiths’ daughters are in secondary school which means school
fees are the major expenditure for the HH. In the context of limited access to markets, paying
school fees in kind is a good alternative to spending precious cash money. On top of that, the
schools often offer a better price compared to the village market and can thus be considered a
great market for her products. However:
Faith, widowed farmer: ‘I have never seen a school that accepts sweet potatoes.’
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To conclude, the combination of food preferences (of HHs and schools), gender roles and labor
availability shape the urge to grow maize over other crops such as SP and BR. Considering the
fact that maize stalks are of a much lower nutritional value compared to SP vines and BR, this
socio-cultural dynamic affects the nutritional value of the cows diet.

The aims of keeping a cow
When studying a practice, it is important to understand the goal of the practice. In this case that
means the goal of keeping a cow. When the studied HHs were asked why they kept cows they
often responded they primarily kept cows to sell milk. However, data from observations and
stakeholder interviews point to a more nuanced perception of the cow in the HH.
As indicated in the previous section, the importance of crop residues in the cows’ diet makes the
practice of feeding cows, for a major part, an emergent outcome of adjustments made in other
farm practices. The acreage dedicated to fodder production remains small compared to land
dedicated for food production. Studied farmers only invested cash money in off-farm feed sources
when the milk production fails to meet home consumption. Apparently, the intensification of the
practice of cow feeding only occurs when milk production levels threatens to lower to consumption
demands. Even in relatively well-off HHs, such as John and Maria’s, where substantial acreages
of fodder are grown, dairy is predominantly seen as a subsistence activity of which a surplus is
sold when available after HH consumption.
In other words, the studied HHs do not consider the cow to be a milk factory that produces a
marketable product but a highly valuable asset (social status/financial buffer) that has to be kept
alive and converts non-edible organic/waste products into high quality food, predominantly for
home consumption.

Inter HH dynamics
Sharing and assistance between HHs play major roles in the feeding practices of all studied
smallholder dairy HHs. In dry spells, the three widow-headed HHs run out of on-farm feed for their
cattle within 2-3 months. After this period, they rely on both purchased fodder from commercial
stakeholders, often haybales from brokers, and ‘borrowed’ fodder, free of charge or at a reduced
price, from farms with whom the HH has a personal relation. The circle wherein fodder is
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exchanged is often small (two to six HHs) and constitutes of friends/neighbors and family6. For
the studied HHs, personal relations function as a feed buffer for dry periods. This is called
‘borrowing’ but the favor of providing fodder for free or at a reduced price is seemingly not returned
physically within a certain time period, as the term ‘borrowing’ might imply. It is hereby important
to mention that the fieldwork was performed during the wet season so the available data on
sharing during dry season merely consists of recollections from an individual HH. However, the
following quote from a widowed farmer concerns the sharing of fodder during our fieldwork and
sums up the most heard ‘why’ of the assistance surrounding feed:
Faith, widowed farmer: ‘I charged my sister in-law a fair price for the napier grass
because next time it could be the other way around.’
This indirect benefit of implicitly getting the favor returned when the circumstances change is a
way for this marginalized HH to ensure access to feed. These strategies are coined by Williams
et al. (1999) as implicit or informal insurance arrangements and are a mechanism to mitigate risk.
Mechanisms such as these take force after shocks occur and help buffer against income
fluctuations. However, this does not explain why some HHs have been merely receiving fodder
from personal relations for the past years without sharing any of their own fodder in good times.
Neither does this explain why John’s HH, having a much higher socio-economic status (formal
income and access to credit), shares with others:
John, farmer: ‘When you harvest and you see you have enough, you can give something
to your neighbors and your family. They do not have to request.’
The chances that the circumstances change so that John becomes reliant on fodder of others
are very small. This suggests that there is a deeper cultural dynamic that shapes this assistance
behavior. The strong belief that ‘next time, it could be the other way around’ relates to the family
security rule, part of the parental debt principle, an important concept in African believe
systems. It is explained by the Kenyan philosophers Oruka and Juma (1994) as follows:
‘The family security rule states that the fate and security (security or welfare) of each member of
a family is ultimately bound up with the existential reality of the family as a whole. Any one of the
six members may, for example, be arrogant enough to claim self-sufficiency and independence

6

The terms friends, neighbors and family are often interrelated in the studied communities; Friends and
family are often neighbors and family members are often considered friends and vice versa.
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from the rest. However, eventually the person of the person's own progeny may experience a turn
of events which could make them desperately in need of protection from the family.’
Yet the way and extend in which this dynamic, shaped by this believe in a ‘possible turn of events’,
plays a role in the feeding practice, varies greatly between the studied HHs. Between some HHs,
the fodder is shared for free and between others it is bought or sold at a reduced price. Lorraine
and Jackie received fodder for free from over four HHs whereas Faith bought fodder from two
related HHs during the dry spell, albeit at a reduced price. Why a certain HH has a different
role/position in this dynamic compared to other HHs remains unclear. Jansen and Vellema (2011)
refer to the term fuzzy when they refer to the vagueness and contradictions in the ways seemingly
uniform ‘local knowledge’ was used. The concept of fuzziness is used here to describe the diffuse
interpretation and manifestation of shared local beliefs that is a characteristic of everyday
agricultural practice. To conclude, personal relations are important in mitigating risks, such as
lack of feed in dry spells, especially for the more marginalized HHs, but the why and how of
differences in these relations between HHs remains fuzzy.
Another important dynamic in personal relations between HHs, although not directly linked to the
feeding practice, is seen in the omnipresent (farmers) groups. Four out of the five studied HHs
were part of groups and reported them to be vivid exchanges of credit, (indigenous technical)
advice and seeds. Yet, the first heard argument for being part of such groups was more abstract.
Lorraine, Faith and Jackie, the more marginalized HHs, all reported ‘encouragement’ as the most
important resource they get out of groups and other personal relations. Richards (1989) argues
that indigenous technical knowledge should not merely be valued on the basis of (empirical)
scientific analyses but as ‘a self-help therapy through which farmers put their mistakes and
disaster behind them without the performance grinding to a halt’. The setup and size of this thesis
do not allow for such strong conclusions concerning abstract findings. Yet, it is fair to state that,
besides physical assistance, there is a therapeutic element in group forming and personal
relations that is deemed vital by the studied HHs.

Creative adaptive capacities
Following Crane et al. (2011), ‘agriculture as performance’ studies how farmers’ agency (CAC)
interacts with, both as an influence on and as a reaction to, the dynamic social and ecological
situations in which it is located. The socio-cultural dynamics described in the previous section
exemplify such interactions and show how the farmers’ agency is deeply embedded in the
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practice. Herein, farmers’ agency is often present in intangible forms which makes it difficult to
extract them from their tangible context. This section seeks to focus on tangible manifestations of
agency in the form of CAC, thereby acknowledging the deeply embedded nature of these CAC.
As indicated in the adjustments section, farmers continuously plan and adjust to changing
circumstances. The highly adjustable nature of these plans and the practice itself does not imply
that studied HHs are passive actors that merely respond uniformly to shocks. The results indicate
a great role for CAC in the formation of plans and the adjustments that follow from them. Four out
of five HHs did not adopt the propagated risky strategies of silage or hay making but have several
ways, besides the borrowing of fodder from personal relations, of ensuring access to feed in dry
periods that demand less risk taking:
•

Napier grass and sugar cane are grown along the edges of arable plots. They demand
less space for the same volume of fodder compared to BR for example and the planting
material can be obtained free of charge from community members. During the wet season,
when there is plenty of natural grass to graze, sugarcane and napier grass are left to grow
so large stalks of these fodder crops can be fed during the dry season.

•

After maize cobbs are harvested, the maize stalks remain upright on the field for about a
month while daily portions are cut to feed to the cows. Meanwhile farming continues
between the ‘empty’ maize stalks.

•

Sweet potatoes are planted in the wet season, are drought resistant and can be harvested
throughout the dry season providing a continuous supply of protein rich crop residues for
the cows.

•

Leaves of local trees are an important feed buffer for severe droughts when all crops on
the land dry out.

The results furthermore show that in several cases, HH members other than the head of the HH
employ their CAC in the adjustments of the practice. Amongst them are mostly the children of the
HH. They gain insights into farming from school or doing chores at other farms. These insights
are shared and discussed with the head of the HH and result in changes in the practice. The
inclusion of the children in on-farm decision making was more frequent in the widow-headed HHs
compared to the male-headed HHs.
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Chapter 6. Conclusion
This thesis sets out how five smallholder dairy households (HHs) in Chepalungu sub-county
adjust their feeding practice over time in the context of changing weather patterns and what the
roles of socio-cultural dynamics and creative adaptive capacities are in these adjustments. The
agricultural practice of the studied HHs can be understood as a result of both planned and unplanned adjustments to long and short-term internal and external changes wherein risk is
mitigated as much as possible. Since HHs feed everything that grows on their farm to their cows,
the diet of the cow is an emergent outcome of adjustments made in other practices as long as the
milk production meets home consumption needs or at least the cow’s survival is ensured. The
cow is reported to be the main source of income of the studied HHs but this is observably not the
case and neither treated that way. The studied HHs do not consider the cow to be a milk factory
that produces a marketable product but a highly valuable asset (social status/financial buffer) that
has to be kept alive at all costs and converts non-edible (for humans) organic material into high
quality food, predominantly for home consumption.
The baseline practice of growing maize and thus feeding maize stalks (crop residue of maize)
puts a large strain on the nutritional value of the cows’ diet and hence the milk production. All
studied HHs report a strong food preference for ugali, which is the staple food produced from
maize meal. Gendered roles concerning task and income division shape the women’s reluctance
to rely on purchasing food but instead grow what the HH eats. To conclude, the combination of
food preferences (of HHs and schools), gender roles and labor availability shape the urge to grow
maize over other crops such as sweet potatoes and boma rhodes. Considering the fact that maize
stalks are of a much lower nutritional value compared to SP vines and BR, this socio-cultural
dynamic affects the nutritional value of the cows diet.
To minimize gender bias and acknowledge each HH member’s involvement in the farming
practice, studying intra HH differences and intra HH dynamics is proven to be essential for a
complete understanding of the farming practice. Different HH members together employ various
creative adaptive capacities in ways of ensuring the cows are fed in dry periods other than the
feed conservation strategies propagated by policymakers.
As a manifestation of local believes and risk mitigating capacities, studied HHs exchange fodder
with two to six other HHs, which is an important feed buffer in dry periods for more marginalized
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HHs, who are predominantly on the receiving end of these exchanges. The exact mechanisms
that make up this assistance behavior remained fuzzy in this thesis. Further research is required
to explore the workings of these inter HH dynamics and uncover potential rules, rationales and
driving forces behind them. The increasingly common (farmers/credit and savings) groups,
important sources of both material and moral support, are a commendable unit of analyses to
study these dynamics in further detail.
This thesis unravels underlying (socio-cultural) dynamics and capacities that are found to be of
great importance for understanding the how and why of the agricultural practice of smallholders
operating in mixed crop-livestock systems. Hence it provides a valuable addition to quantitative
modelling approaches that aim to understand agricultural change in the context of changing
weather patterns. Considering their context-specific nature, larger scale qualitative studies with
an equal level of detail have to be conducted in other cultures and areas where a deeper
understanding of agricultural practices is meaningful.

Policy recommendations
Based on this research, future development projects should build on existing supportive structures
in rural communities and the individual capacities of HH members. The integration of personal
relations and consideration of local believes in future involvement with rural communities has the
potential to enhance the link between projects and the reality of smallholder HHs. For example,
supporting the construction of communal feed stores, shared between four to six HHs, could be
an interesting line of thinking.
The key conclusion of this research is that the feeding of cows needs to be understood as
predominantly an emergent outcome of adjustments in other areas of the farm. The width of
practices and socio-cultural dynamics that shape the feeding practice need to be taken into
account in attempts to improve the cows diet. For example, cooking lessons for HHs, to stimulate
sweet potato consumption, might have a bigger impact on the nutritional value of the cow’s diet
than a silage making trial/ the projects that promote hay and silage making.
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Appendix
Appendix 1. Survey sampling
The survey was held amongst 350 farms in each of three counties in Kenya: Bomet, Nandi and
Muranga’a. The farms were selected randomly using the following procedure: Per county 36
random GPS points were dropped using GIS, accounting for relative surface area of the agroecological zone on the total county surface. The GPS points were visited and the village elders of
the location were asked to make a list of all HH in the village that keep at least one cow. From the
list of HH, a random sample is drawn using Microsoft Excel including a replacement HH in case
the sampled HH could not be reached.

Appendix 2. Consent sheet household research

Dairy Household Research
Consent Sheet
Name of organization:
Name of supervisor:
Email of supervisor:

Wageningen University & Research (WUR)
International Livestock Research Institute (ILRI)
Dr. Sietze Vellema (WUR)
S.Vellema@wur.nl

Introduction to the dairy household research
I will take time to explain more about the research, please stop me whenever you need clarifications or
to clarify meanings of words that you don’t understand.
The dairy household research is conducted as a follow up on the dairy producer survey this
household participated in 2 years ago. This main aim of this research is to gain a more in depth
understanding of the practices of dairy households in general and specifically the feeding of cows. The
household survey asked you a lot of questions about feeding your cows, but with these visits we hope to
better understand if your strategies for feeding change during the year, why they do so, and how. More
specific, we hope to better understand the knowledge, skills, and networks utilised for you to manage
your farm the way you do.
Ten farmers in Chepalungu subcounty are randomly selected for this study. The study ideally
consists of a series of farm visits. The introductory interview is the first phase and takes approximately
one hour to conduct. More follow-up farm visits will be part of the research. Consent for these follow up
visits will be discussed at the end of the introductory interview. Planning of these visits will be done via
phone. Follow up visits will be within one week after the introductory interview, possibly followed by a
number of others in the weeks thereafter for as long as you consent. You do not derive any direct benefits
from participating in this survey.
Your participation is completely voluntary. Before you decide to participate, you can ask me any
question and/or talk to anyone familiar with the project who you feel comfortable with about the
research. Even if you decide to participate, you can stop answering questions at any time without having
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to give a reason for your decision. Withdrawing from the research will not have any impact on the relation
with the organizations (WUR & ILRI) now or in the future.
The information that we collect from this study will be managed carefully and securely. Any
information about you will have a number instead of your name if it is accessed by persons other than the
researchers collecting the data and their supervisors. Only these researchers will know what your number
is and we will protect that information securely. Some of the collected information, which cannot be
linked to you, will be made publicly available for further research after a certain time period, as demanded
by the project donor. If you indicate to me that you want to stay informed on the results, we will share
them with you directly. If you wish to know more about this survey and/or the research project at any
time, kindly contact the researchers:
Jan de Koeijer at Tel: 0711169396 or mail: jan.dekoeijer@wur.nl
Vera Vernooij at Tel: 0700586661 or mail: v.vernooij@cgiar.org
Nathan Maiyo at Tel: 0723139542 or mail: nathanmaiyo@gmail.com
Thank you very much for your consideration and support. Without you the research is not possible.
Kindly provide a signature to confirm that you have received and understood the information in
this document:
Name:

Signature:

Date:

Appendix 3. Consent sheet stakeholder interviews

Feeding Networks Interview
Consent Sheet
Name of organization:
Name of supervisor:
Email of supervisor:

Wageningen University & Research (WUR)
International Livestock Research Institute (ILRI)
Dr. Sietze Vellema (WUR)
S.Vellema@wur.nl

Introduction to the feeding networks interview
I will take time to explain more about the research, please stop me whenever you need clarifications or
to clarify meanings of words that you don’t understand.
The feeding networks interviews are conducted as part of research to dairy development in Kenya
under the ‘Inclusive Low Emission Development (i-LED): East African Dairy project’. For this research, five
dairy households in Chepalungu subcounty in Bomet, Kenya, have been studied to get a more in-depth
understanding of the dairy households’ practices of feeding the cattle. Next to the practices at farm-level,
we are interested in the knowledge and networks they use to perform these practices. In our research,
you or your organisation was mentioned as a player in these networks. The aim of this interview is to
better understand the roles of the different players such as you in these networks and how knowledge
moves through the networks.
Your participation is completely voluntary. You do not derive any direct benefits from
participating in this research. Before you decide to participate, you can ask me any question and/or talk
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to anyone familiar with the project who you feel comfortable with about the research. Even if you decide
to participate, you can stop answering questions at any time without having to give a reason for your
decision. Withdrawing from the research will not have any impact on the relation with the organizations
(WUR & ILRI) now or in the future.
The information that we collect from this study will be managed carefully and securely. Some of
the information from this interview can be used in the report which will be made publicly available for
further research after a certain time period, as demanded by the project donor. We may cite you, and will
ask for your permission beforehand if we would want to do so. The information from this interview will
be referred to using the name of your function and the name of the organization/government body if
applicable. Your name can not be accessed by persons other than the researchers collecting the data and
their supervisors. If you indicate to me that you want to stay informed on the results, we will share them
with you directly. If you wish to know more about this survey and/or the research project at any time,
kindly contact the researcher:
Jan de Koeijer at Tel: 0711169396 or mail: jan.dekoeijer@wur.nl
Vera Vernooij at Tel: 0700586661 or mail: v.vernooij@cgiar.org

Thank you very much for your consideration and support. Without you the research is not possible.
Kindly provide a signature to confirm that you have received and understood the information in
this document:
Name:
Signature:
Date:

Appendix 4. Interview guides farm visits
Introductory interviews
Introduction of us and our research thereby introducing the consent sheet. Can be signed now
or later. The language in which the interview will be held is established
After vocal consent from the respondent the interview can start.
First, a general description from the farm and its assets is established:
Asset inventarisation: how many cows, how many acres?
If there is a difference with the 2 year old survey data. This is checked with the farmer.
Crops grown on the farm?
Feeding
What do you feed the cows?
Do you buy feeds? Why (not)?
When did you start feeding X? Why?
Labour division
Who does what on the farm?
Water
Access to water for the cows/ household?
Feeding knowledge and networks
- Where did you or your wife/son etc learn how to feed the cows?
- What are you information sources about dairy/feeding?
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Differences
- Major differences in feeding between seasons? Why?
- Any other major changes in feeding compared to a while ago? Why?
- Differences between how you feed the herd?
Can we get a tour?
The household is thanked again for their coöperation and asked about the possibility of a future
more in-depth visit.
Contact info/ telephone number is requested from the farmer.
Second visit: Life history guide
Before starting the life history interview
•

Establish the start

Start at the moment they started keeping cattle
Why?
What did they know about keeping cattle? Whom did they learn it from?
Fourth visit:
The start/ending of networks
Knowledge
Ask for all possible sources of knowledge now or in the past?
-

Government extension
Cooperatives
Agrovets
Neighbors
Family members
Friends
NGO’s, (MEDA, WV, Africa harvest)
Church
Groups
Online
Radio
TV

Type of information from each of the named sources? Example?
Frequency.
First and last time.
Change over time in frequency, type of connection.
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Which one is most important? Was that different?

Do you exchange/discuss with family members about farm issues? Wife/husband/Children. If
so, ask them about their sources of knowledge. For lily: ask oldest son, For Wilson: ask Agnes,
Feed
Sources of (grazing) land, feed and seeds? Now or in the past.
-

Agrovet
Communal land
Friends
Neighbors
Family
Church
Cooperatives
Colleagues
Middlemen
Narok hay farmer
..

Frequency?
First, last time.
Why?
Emigrated with cows?
Are you looking for knowledge? In which areas? How do you look for it?
If not part of a farmers group, Do you want to be part of a (different type of) group?

‘we are pretty close to the end, do you have any remarks/thing we have missed, ‘

Appendix 5. Fieldwork log
Date
22-okt
23-okt
24-okt
25-okt

Activity 1
Travel to Bomet
Introductory visits 1 village, 2 farmers
Introductory visits 2 villages, 4 farmers
Introductory visits 2 villages, 4 farmers

Activity 2 / Farm visit theme
Prepare with translator
farm tours
farm tours
farm tours
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26-okt
27-okt
28-okt
29-okt
30-okt
31-okt
1-nov
2-nov
3-nov
4-nov
5-nov
6-nov
7-nov
8-nov
9-nov
10-nov
11-nov
12-nov
13-nov
14-nov
15-nov
16-nov
17-nov
18-nov
19-nov
20-nov
21-nov
22-nov
23-nov
24-nov
25-nov
26-nov
27-nov
28-nov
29-nov
30-nov
1-dec
2-dec
3-dec
4-dec

Process data
Second visit Jackie
Participatory obs/ Life history
Day off
Second visit John and Maria
Participatory obs/ Life history
Interview Hayfarmer
Interview Hayfarmer
Third visit John and Maria
Process data
Second visit Lorraine
Participatory obs/ Life history
Second visit Faith
Participatory obs/ Life history
Second visit Daniel and Gloria
Life history
Second visit anna (Drops out after visit)
Process data
Third visit Jackie
Verify LH, PO, last drought
Fourth visit John and Maria
Verify LH, last drought
Third visit Lorraine
Verify LH, PO, last drought
Third visit Faith
Verify LH, PO, last drought
Interview NGO project manager
process data
Prepare interview
Interview County official,deputy director cooperatives
Third visit Daniel and Gloria
Verify LH, PO, last drought
Process data
Skype with supervisor, Strategic planning fieldwork
Interview personal connection Jackie: Joshua Hay farmer
Interviews agrovets
Interview personal connection John: Farm visits/ Interviews Johns' farmers group
Interview manager maize miller
Interview manager and dairy plant/cooperative
Interview manager dairy coop
Process data
Process data
Interview extension, gov ward level
Extension officer Dairy coop
Interview hay broker
Discuss plans with supervisor
Plan fieldwork
Interview hay broker
Interview hay farmer
Fourth visit Daniel
PO/ Personal relations
Process data
Interview Extension, gov sub-county
Interview Hay farmer Narok county
Process data
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5-dec
6-dec
7-dec
8-dec
9-dec
10-dec
11-dec

Interview Personal connection of Daniel: hay farmer
David
Fourth visit Jackie
Fourth visit Faith
Fourth Visit Lorraine
Fourth visit John and Maria
Process data
Interview Microfinance institution

PO/ Personal relations
PO/ Personal relations
PO/ Personal relations
PO/ Personal relations
Interview Business special NGO

Appendix 6. Stakeholder interview guides
Interview guide NGO project manager
Explaining research and signing consent sheet for interview.
Asking verbal consent for recording the interview.
What is the position of Worldvision on the way dairy farmers feed their cows now? Compared
with the past? If/How farmers should/can change.
How does worldvision view the crops sweet potatoes vs maize? The adoption of SP and the
return of many farmers to planting maize again? Labour/ ugali/..?
Work methods/selection
Besides the value addition, Is worldvision also involved with the practice of dairy farming itself?
How do you select the model farmers? Per village? Per group?
Which practices/investments are promoted and adopted by the model farms?
It is going well, all are at a certain level of adoption.
Is the spread of knowledge from these farms to others monitored?
How are the model farms assisted? For how long?
Trainings? On what specifically?
Networks/knowledge
Where does the knowledge they spread, come from?
Does knowledge enter the system the other way round: farmers add knowledge to Worldvision?
Does worldvision then play a role in spreading this?
Groups
Worldvision aims to work with groups. Can groups come to Worldvision with a request for ‘help’
or does worldvision find the groups?
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How long do these groups exist/are active?
What goes well in those groups? What goes wrong?
Not all of the farmers in our research are part of a group, what factors play a role therein?
And not every group is linked with worldvision.
21 groups, dairy cooperative society: Chebunyo dairy cooperative society
Drought
When was the last drought in Chepalungu?
What were the effects? For farmers? Changes in practice?
What was the role of world vision in the recent drought(s)? What did WV do?
Is/was there direct contact with the beneficiaries? Only the model farms? Also after the end of
the project?
Interview guide, Government official.
Explaining research. Signing Consent sheet.
Asking verbal consent for RECORDING the interview.
What do you/ the county/ extension do for dairy farmers?
Feeding
How do dairy farmers feed their cows now? Is/how is that different from the past? And how
should they feed their cows in the future?
Do farmers feed everything they grow to the cows?
Should this change?
Do you see a difference in the adoption of practices amongst farmers? different directions of
adoption/ certain crops/fodder?
When was the last activity organized by WV feedback session you visited?

What was taught in the trainingsession for the model farmers of WV about feeding?
Who determined what was taught to the farmers?

County integrated development plan
What is in it?
How is it created? Where does the input come from?
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Why is Sweet Potatoes chosen? And Dairy?

How does worldvision view the crops sweet potatoes vs maize? The adoption of SP and the
return of many farmers to planting maize again? Labour/ ugali/..?
Networks/knowledge
Where does the knowledge you spread, come from?
Does knowledge enter the system the other way round: farmers add knowledge to Worldvision?
Does worldvision then play a role in spreading this?
Droughts
What happened to farmers in Chepalungu during the recent droughts?
What was their response? Did this differ from their response in previous droughts?
What was the role/response of the county (extension) in the recent drought for dairy farmers in
Chepalungu?
Change in farmers’ practice?
Hay
Where does the hay in chepalungu come from?
Do many farmers buy hay? Also in the wet season?
Dairy meal
Change over the years? More or less? Why?
Liberalization -> quality?
Suggestions to contact for further research/interviews regarding/knowledge/feeding networks:
most prominent commercial feed companies in the county?
Joshua interview guide
Explaining/signing consent form
Asking verbal consent for recording
Establish farm details:
Acres (per crop)
Cows
Other livestock
Water source
Fodder
Additional feed
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Milk production
Labour
Decisionmaking
When did you start growing sweet potatoes?
Why?
When did you start growing Boma?
Why?
Do you sell hay to other farmers/cooperations? When do you or do you not sell?
When did you start selling?
Why do you sell hay? What makes it profitable?
Do you sell other cattle feed to farmers/ cooperatives?
When?
How many different farmers?
How is the contact between buyer and you/seller? What is the procedure?
How many bales per year in total?
Why don’t you keep more cows?
Christina
When did Christina started working for you? Was she a casual labourer? How was the contact
between you and her?
Christina worked on the neighbor Joëls farm who started growing SP in 1997 and grew 1 acre in
1999.
During the dry seasons Jan-feb and Aug-sep they buy boma hay for 250 KES per bale from a
neighboring farmer called Joël. Last time 2 years ago.
Knowledge
How did you or people on your farm access knowledge? Trainings? Farmvisits?
County?
Worldvision?
Groups/Cooperatives
Are you part of a group or Cooperative?
When did you become a member?
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What is the function of the group/ cooperative?
What is your benefit up to now?

Interview guide agrovets
Introduction
When did you start this agrovet? Or become the manager?
What cattle feed products do you sell?
Which brands?
Do you sell raw materials?
Did your assortment of cattle feedstuffs change? Recently?
What products do you sell the most/ least?
Where do you source your products? Who are suppliers?
Whom do you sell to? Only farmers/end user?
How many individual farmers do you sell to (rough estimate)?
Is there a recent change? Selling more or less of a particular product?
Where do you buy the cattle feedstuffs from?
Do you buy from korokwony maize millers?
Knowledge
Do you spread knowledge to farmers? Advice? When? Only when they are buying things or also
other occasions? Is it paid or service? (If they give trainings/advice/.. ask further questions
about content of these trainings, in cooperation with whom? How do they reach out to farmers
or do farmers reach out to them? Which farmers are reached and which are not?
How do you get your knowledge? Do you visit trainings?
Maize
What was the effect of the Maize lethal necrosis disease on your business as Agrovet
Drought
In the recent droughts of 2017/2018, what changes did you notice in your business?
Hay?
Do you sell hay? All year round? Does the price vary?
When did you start selling hay?
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Where does the hay come from? Does this vary throughout the year?
Interview guide personal connections of farmers
Interaction with farmer X?
Frequency?
First Time?
Last time?
Nature of encounter formal/informal
Matters discussed?
What does the interviewee get out of the contact with farmer x?
Example?
What does the interviewee ‘provide’ for farmer x?
Example?
Change of connection over time? From first – last time
Frequency?
Nature of encounter?
Matters discussed?
Sources of knowledge
Where do you get your knowledge?
Where do you learn from?
With whom do you have contact about things related to the farm?
Church, Government/Extension, Cooperative, Worldvision/NGO’s, Family, Friends, neighbors,
Online, Radio, TV, Vet, Agrovet,
IF part of a group (farmers group/friends/family)
How does the relationship with famer x differ from the relationships with the other farmers?
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Interview guide extension agents
Job description
What are your responsibilities? How does your work week look like? What do you do how many
hours? What is your involvement with farmers? What type of advice do you give them?
Where does the knowledge you spread, come from?
informal/formal education?
Trainings?
Farmers?
Knowledge out
How do farmers feed their cows?
What do you advise to farmers when they ask how to feed their cow? What to grow for their
cows?
Does the advice differ per farmer? Account for different farm (ers) characteristics?
Is there consensus on what should be ‘taught’ to farmers concerning feed? Differing opinions?
How do you spread knowledge?
Who do you reach? How many farmers? Suppliers of milk? Also non-members? Can farmers
call and ask?
Selection of farmers?
Groups?
The role in the knowledge network of:
NGO’s (MEDA, WV, Remington Africa, Africa harvest)
Milk processors (Brookside/KCC)
Cooperatives (Chebunyo, Olbutyo, Siongiroi)
Financial institutions (KCB, Mobigroup)
Government (county, national)
Drought
Effect of the recent droughts on the feeding practices of farmers? Effect on the advice you give
them? Change over the years in advice?
MLND
Effect of the MLND disease on the feeding practices of farmers? Effect on the advice you give
them? Change over the years in advice?
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Opinion on other extension services: county/cooperative/agrovet?
Do farmers feed everything they grow on their farm to their cows?
Interview guide dairy cooperatives
Explain and sign consent sheet Ask verbal consent recording
How long have you been working for the co-op?
What is the aim of this co-op?
What is the role of the co-op in the practice of farmers?
Feed
What is your view on the way farmers/your members feed their cattle?
Do you see changes concerning that?
What is the role of the co-op in the feeding of cattle?
Knowledge
What knowledge comes in?
Goes out?
How is it spread amongst members?
How about non-member?
What is the role of the co-op in organized extension activities?
How are farmers selected/invited for these activities?
Groups
Do you work through or via farmers groups?
Is there a recent trend/change with these farmers groups? More?
Drawing?
County
What is your involvement in/experience with county extension?
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Has it changed over the years? Devolution?
WV
Drought
What were the effects of recent droughts on the functioning of the co-op?
and its members?
What are the long term effects/changes in the practices of the co-op due to this drought?
and its members?

Maize disease
What were the effects of the maize disease on the functioning of the co-op?
And its members?
What are the long term effects/changes in the
Chebunyo dairy Specific
Joshua
‘There was a delay in payment from Chebunyo’
Kahmeget:
4 months ago we went to Chebunyo to ask to become a member there but we got turned down,
they are not accepting new shareholders, said they have enough. Then we decided to organize
ourselves and start our own coop.
John supplied milk to Chebunyo in 2016, promised 45 Kes/liter, after 2 weeks it was down to 32
Kes, the week after it was 20.

Chebunyo also doesn’t even pay every month, sometimes they delay for 2 months. Olbutyo
however even pay 2 times per month.
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County government official
We also partnered on Chebunyo dairy plant. They also trained farmers in chebunyo on group
dynamics and livestock productions.

WV
- Through the dairy cooperative society we also pass information to them. Sometimes we give
them some leaflets that are distributed to farmers to alert them on do's and don'ts
-

-

Dairy staff of the coop would be trained and they pass that on. There is going to be a
food safety training outside the county and we are nominating some dairy staff to attend
that.
The cooperative bank, bomet branch supported dairy farmers. The chebunyo dairy staff
was benefited by such a training. earlier this years The bomet county, Agriculture
cooperative development department also supported.

Siongiroi coop Specific:
2100 active daily suppliers, 14-06-2016
Initially used dairy management groups? Groups of farmers collecting milk together, not any more.
Why ? what went wrong?
Own sacco
Have 4 extension officers, 2 have diploma’s in AI and animal health, 1 ag extension officer,
manager, they are employed here. There is also government extension in this area, 6 ag
extension at ward level, also 4 private AI active

County government official:
Siongiroi cooperative has a very big hay store. They encourage farmers to support the extra hay
from their farms to the store, cooperative buys from the farmers and sells.

Appendix 7. Introductory interviews
Before going out to the households, the two year old survey data were summarized per
household to provide entry points for the one-hour interviews. These will include the answers
given on the dairy labor, shocks and feed management sections, such as the buying of
additional feed, etc. Also other subjects that are found to be of interest after analyzing the
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survey data are included in this summary. After the interview, a short tour around the farm is
kindly requested. Observations done during the tour inform additional relevant questions while
at the same time the openness of the head of the household was further assessed. At the end
of each visit, possibilities for future visits are explored together with the head of the HH.
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