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ABSTRACT
The performance of rural smallholder dairy agrienterprises in Kenya is very critical as it
contributes to welfare improvement of rural people especially the youth and women. Despite
this acknowledgement, the farm productivity of rural dairy agripreneurs is persistently low.
Entrepreneurial orientations and utilization of agribusiness support services have been viewed
as a catalyst for improvement of agrienterprises performance. This study sought to determine
impact of agripreneurial orientations on resilience and performance of dairy agripreneurs in
Murang’a County, Kenya. The specific objectives were to determine; dairy agripreneurs’
preferences for production, animal health and marketing support services, factors influencing
the usage of Agribusiness Support Services (ASS), effect of agripreneurial orientation
mediated by ASS and effect of ASS on performance of smallholder dairy agripreneurs in
Murang’a County. A multistage sampling method was used to select a sample of 682 dairy
agripreneurs. Through a Cross-sectional survey, data were collected using a standardized
questionnaire, discrete choice experiment (DCE) and analysed through a number of novel
econometric approaches. Dairy agripreneurs had higher preference for group marketing,
curative services and artificial insemination support services. However, dairy agripreneurs
have less preference for business plan training service. In relation to willingness to pay (WTP),
dairy agripreneurs were more willing to pay for group marketing (KES 8797.91/month),
artificial insemination (KES 2816.01/month) and curative services (KES 2577.62/month), but
were not willing to forgo KES 2411.29 per month for business plan training service. Secondly,
the findings revealed that education level of household head, number of adults in the
household, experience in dairy farming, land size, livestock type, number of cows owned, milk
yield, price of milk, access to contract, type of road and level of buyer trust were the major
factors that affect the likelihood of utilising agribusiness support services among dairy farmers.
Thirdly, the findings indicate that there is positive and significant relationship between future
orientation (f = 0.395, t=12.699, p=0.01), risk-taking orientation (3 = 0.088, t=2.743, p=0.01)
and market orientation (f = 0.136, t=3.609, p=0.01) on agripreneurial resilience. However, it
was found that social orientation had a negative relationship with agripreneurial resilience (8
= -0.166, t=3.966, p=0.01), while ASS had no mediating effect on the relationship between
agripreneurial orientation and agripreneurial resilience. Finally, the results show that
utilization of combination of ASS significantly increased milk productivity and income per
year for smallholder dairy agripreneurs. The study recommended increased linkage on access

of ASS and entrepreneusrhip capacity building programmes to smallholder dairy farmers.
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CHAPTER ONE
INTRODUCTION

1.1 Background of the Study

The Kenyan dairy sector plays an important role in creation of employment to majority of
smallholder agripreneurs (Mwambi et al., 2018). However, the sector is faced with instability
due to lack of capital assets, poor rural infrastructure, unsteady supply of quality animal feeds,
increasing animal diseases and limited skills in dairy management. The instability has resulted
to poor financial performance of dairy agrienterprises which pose increasing risk to their
survival. In addition, these challenges limit dairy agripreneurs capacity to make effective
contribution to poverty reduction and sustainable economic growth in Kenya (Burke et al.,
2015; Nettle et al., 2017).

Climate change has also increased uncertainty and risk in dairy farming. To ensure food
security and efficient use of resources, it is necessary to find new pathways that will help to
manage the changes (Goswami et al., 2017). Responding to such challenges, dairy agripreneurs
must build resilient farm strategies. Resilience is a key attribute that an agripreneur needs in
order to cope with uncertain shocks and changes in the environment. One of the pathways that
could empower smallholder dairy agripreneurs is through access and use of agribusiness
support services (ASS). These services include advisory on pre-production and post-
production, business plan development, financial, farmer organizations, brokerage and

advocacy (Maonga et al., 2017; Wongtschowski et al., 2013).

Smallholder dairy agripreneurs need special help for their survival and development (Shadbolt
et al., 2013). One of those interventions is access to agribusiness support services. The Kenyan
government through the support of development partners have initiated dairy support programs
that are directed towards enhancing agrienterprise development. Among the programs that are
offered under assistance programs through projects from universities and NGOs are input
subsidies, veterinary services, financial and credit, business plan training, extension and
advisory services, infrastructure support, in addition to marketing and market research through
cooperatives (Gisip & Harun, 2013; Rademaker et al., 2016).

Agribusiness support services are becoming an important part of promoting agripreneurial

resilience in agrienterprises (Meuwissen et al., 2018). In addition, studies conducted on
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resilience of dairy farming in developed countries show that in order for smallholder
agripreneurs to cope with a turbulent environment, they must be resilient (De Olde et al., 2016;
Forney & Stock, 2014; Shadbolt et al., 2013). Access to agribusiness support services could
act as a mediator in building agripreneurial resilience. This is in conformity to a report by
Zeebaree (2017), in Malaysia, who found financial support services had a mediating role on

entrepreneurial orientation and competitive advantage of small and medium enterprises.

This sought to determine the role of agribusiness support services on enhancing resilience of
dairy agripreneurs. Specifically, the study focused on Murang’a County. This is because of the
several interventions in relation to agribusiness support services offered to smallholder
agripreneurs by both private and public institutions. The county has a well-developed
supportive infrastructure including dairy hubs, processing plants and a number of dairy
cooperatives. Further, dairy sector is among the county’s developmental goals which has
necessitated the county government to come up with interventions to upgrade this value chain.
Some of these interventions include; promotion of group marketing through formation of
producer cooperatives, promoting and enforcing contract farming and sensitizing farmers on

business planning (Murang’a CIDP, 2018).

The county government is also availing inputs such as seed, fertilizers, pesticides, livestock
feeds, equipment and veterinary drugs to dairy agripreneurs. This is through initiatives such as
input subsidy programmes, bulk input purchases through producer and marketing cooperatives
and linking agripreneurs to credit providers (Murang’a CIDP, 2018). Access to agribusiness
support services could influence the agripreneurial behaviour of dairy farmers by changing
their mindset and make them more market oriented. Despite this acknowledgement, there is
paucity of information on impact of these support services on agripreneurial resilience and
performance of dairy agrienterprise in Murang’a County. Hence, more rigorous impact

evaluations were needed to fill the knowledge gaps.
1.2 Statement of the problem

The performance of dairy agripreneurs play an important role in promoting employment
creation, food security and poverty alleviation in rural areas of Kenya. However, these dairy
agripreneurs are faced with several risk factors such as animal diseases, unstable milk prices,

inadequate capital, high input prices and unskilled human capital. These risk factors limit the

2



dairy agripreneurs from optimally benefiting from their dairy agrienterprises. In addition, these
agripreneurs exhibit different orientations which influences their business success. Access to
agribusiness support services could enhance the performance and resilience of agripreneurs.
Previous studies have shown an association between agripreneurial orientation and firm
performance, whereby these services increase the profitability of micro-small medium
enterprises (MSMESs). However, little of this research, particularly in smallholder dairy
agrienterprise context, has examined the impact of ASS on that association. Hence, this study
sought to bridge this knowledge gap by determining the impact of agripreneurial orientation
mediated by agribusiness support services on resiliency and performance of dairy agripreneurs

in Murang’a County, Kenya.
1.3 General objective

To contribute to increased utilization of agribusiness support services for increased resilience
and income of smallholder agripreneurs through the determination of impact of agripreneurial
orientations on resilience and performance of dairy agripreneurs mediated by agribusiness

support services in Murang’a County, Kenya.
1.3.1 Specific objectives

i. To determine dairy agripreneurs’ preferences for production, animal health and marketing

support services in Murang’a County.

ii. To determine factors influencing the usage of agribusiness support services among

smallholder agripreneurs in Murang’a County.

iii. To determine the effect of agripreneurial orientation mediated by agribusiness support

services on smallholder dairy agripreneurs resilience in Murang’a County.

iv. To determine effect of agribusiness support services on performance of smallholder dairy

agripreneurs in Murang’a County.
1.4 Research questions

i. What are the dairy agripreneurs’ preferences for production, animal health and marketing

support services in Murang’a County?



ii. What are the factors influencing the usage of agribusiness support services among

smallholder agripreneurs in Murang’a County?

iii. What is the effect of agripreneurial orientation mediated by agribusiness support services

on smallholder dairy agripreneurs resilience in Murang’a County?

iv. What is the effect of agribusiness support services on performance of smallholder dairy

agripreneurs in Murang’a County?
1.5 Justification of the study

The agribusiness sector plays a critical role in the economy of Kenya. The focus on dairy
agrienterprises is an important factor due to their immense potential of creating employment,
income generation to smallholder rural agripreneurs, improving living standards and hence
poverty reduction as highlighted in Kenya Vision 2030. In addition, the focus of National
Agribusiness Strategy of getting rid of barriers and creating incentives for investment in
agribusiness can be aptly be realized through the adoption of not only efficient and effective
technologies but also through resilient agripreneurs. Among the essential interventions to
enhance agripreneurial resilience in agribusiness is through agribusiness support services. The
dairy sector has received immense support services starting from production services such as
artificial insemination, input provision services, group marketing, value addition to brokerage
and business planning services. The main focus of ASS is to enhance communication,
knowledge and facilitation services to agripreneurs in the sector. In addition, the dairy sector
continues to struggle with seasonal supply and demand imbalances of milk and milk products.
This inefficiency is expensive to both the producer and the consumer. Therefore, by exploring
the effect of agribusiness support services (ASS) on agripreneurial resilience, risk management
strategies and profitability of smallholder dairy agripreneurs in Kenya, the results of the study
are expected to better inform research, development and policy decisions and also aid to
prioritize key interventions in the dairy sector. Therefore, the results of the study will provide
valuable information to agribusiness support service providers on how best to deliver
agribusiness support services which could improve performance of agrienterprises. The
findings would also contribute to body of knowledge on agripreneurs’ preferences for

agribusiness support services which could make them have informed choice of the ASS to



adopt. This may lead to increased uptake and usage of ASS in agrienterprises, leading to

increased agripreneurial resilience and income.
1.6 Scope and limitations of the study

This study focused on impact of agribusiness support service interventions with specific
emphasis on production, financial, cooperative and business planning services. The
agripreneurial attributes included risk taking orientation, social orientation, future orientation
and market orientation. Information on effect of agripreneurial orientation moderated by
agribusiness support services on performance of dairy agripreneurs was collected by use of
structured interviews. The data was collected in period of January-February, 2020 and the
recall period was the past 12 months of production. This study had some potential limitations.
The focus was dairy agripreneurs in Murang’a County hence the results may not be
representative of all dairy farmers in Kenya. The study targeted 682 respondents who were the
representative sample for dairy agripreneurs in Murang’a County. Majority of smallholder
farmers may not keep farm records; hence the study depended on recall. This was a limitation
because the study was constrained by failure of agrientrepreneurs to give accurate information
about their enterprises. However, this limitation was addressed through alternative probing of

respondents in order to elicit the required information.
1.7 Operational definitions of terms

Agripreneurs: within the study context these are as commercially oriented smallholder dairy
farmers who are engaged in production and marketing of milk and have below 10 heads of

cattle in their agrienterprise.

Agripreneurial orientation: these are entrepreneurial behaviors that are exhibited by
agripreneurs in running their agrienterprises. According to this study, these will include market

orientation, future orientation, social orientation and risk-taking orientation.

Agribusiness Support Services (ASS): These are support services that are offered to
agripreneurs to help them manage their agrienterprises. In relation to this study, this will

include production, business planning training, finance and cooperative services.



Agripreneurial resilience: this is the self-perceived behavior of agripreneurs to cope with
problems that affect their agribusiness and manage their agrienterprises. The 10-item Connor-
Davidson Resilience Scale (10-item K-CD-RISC) will be used.

Income: this refers to revenue that the smallholder agripreneurs received from selling milk and

its products minus their production costs.

Performance: this is the improvement of dairy agripreneurs’ productivity and income as a

result of utilizing agribusiness support services and being agripreneurial.

Production services: in relation to this study, these will include artificial insemination,

vaccination, deworming, pregnancy diagnosis, curative and use of improved dairy feeds.



CHAPTER TWO
LITERATURE REVIEW

2.1 Productivity and production systems of Kenya dairy sector

Dairy farming plays an important role in providing a source of livelihood to majority of
Kenyans. About 1.8 million agripreneurs are involved in dairy farming with 80% being
smallholder agripreneurs. These agripreneurs have a farm size of about 3-5 acres, keep 2-5
cows which produce about 5 kg of milk per day (Oloo, 2016). According to FAOSTAT (2018),
the Kenya dairy sector produced 4 billion litres of milk in 2018 which makes it among the
highest producer and consumer of milk in Africa. It is estimated that the annual per capita milk
consumption ranges from 19 kg in rural areas to 125 kg in urban ones (Bosire et al., 2017).
The demand for milk and milk products in Kenya is among the highest in developing countries.
However, the consumption patterns differ among different categories of consumers due to their

differences in socio-economic attributes (Schneider, 2018).

In relation to livestock production systems and milk productivity in Kenya, about three quarters
of Kenya’s dairy cows are raised in extensive grazing and semi-intensive systems, in which
cows obtain fodder through a combination of grazing and stall feeding. Zero-grazing systems
is increasingly popular particularly in areas with high population density and small land
holdings per family. Although smallholder milk production is a viable economic enterprise in
Kenya it is constrained by inadequate quantity and quality of feeds, poor access to breeding,
diseases, poor access to credit facilities and poor access to output markets (inadequate
processing and informal milk markets) (Richards et al., 2015). Therefore, in order for dairy
agripreneurs to increase their productivity, they need agribusiness support services. This
include artificial insemination, animal health services, access to capital which they could use
to purchase improved breeds of heifers, usage of high quality forage which could improve the

nutritional status of cows hence improve milk production (Wilkes et al., 2018).

Blackmore et al. (2015), found that 86% of milk produced in Kenya was sold through the
informal marketing channels while only 14% is sold to dairy processing companies through
farmer organizations. This depicts the important role informal markets play in ensuring milk
reaches the final consumer. Despite this acknowledgement, majority of governments in

developing countries, are initiating and implementing policies that forbid the informal markets.
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The Kenyan government is promoting consumption of processed milk with the aim of
formalizing the dairy sector (Blackmore et al., 2015). Oloo (2016), found that, due to the nature
of smallholder farmers being widely scattered, this creates a dilemma for Kenya Dairy Board
(KDB) to stop informal marketing of milk. The authors emphasize that governments in
developing countries should develop policies that would support the informal sector through

capacity building and appropriate institutional frameworks.
2.2 Agribusiness support services in Kenya dairy sector

The dairy agripreneurs in Kenya receive support services from a variety of organizations which
include public, private and NGOs. According to Oloo (2016), these support services include
production, cooperative, financial and business planning support services. Production support
services are livestock services related to improvement of livestock productivity through genetic
upgrading such as, use of improved feed and utilization of improved forages. Apart from these
support services, there are services related to animal health which are divided into curative and
preventive services. Curative services are related to clinical care for the animals, while
preventive services include vaccination, disease control and vector control (Bardhan et al.,
2015).

Kimenchu et al. (2014) found that access to financial services is one of the constraints that
smallholder dairy agripreneurs have to overcome to be able to have resilient agrienterprises.
However, in the past five years’ access to financial support services have dramatically
increased in the dairy sector especially for smallholder agripreneurs. The development and
performance of rural agrienterprises requires utilization of financial services that can support
investment in modern agricultural technologies such as artificial insemination (Al) services,
milking machines and adoption of information communication and technology (ICTs)
(Bardhan et al., 2015). Agribusiness financial support services are strategically important for
increasing resilience of dairy agripreneurs from uncertain shocks and changes in the
agribusiness environment (Wongtschowski et al., 2013). However, there is limited empirical
literature on how utilization of financial support services influences agripreneurial resilience

in developing countries such as Kenya. This study sought to fill this knowledge gap.

A study conducted by Chagwiza et al. (2016), found cooperatives are among the innovative

institutional arrangements that could help agripreneurs to overcome some challenges they face
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in managing their agrienterprises. Some of agribusiness support services offered by
cooperatives include purchase and marketing of milk, logistic services such as transportation
of milk to processors, training and business development services, provision of inputs such as
animal feeds, animal health services, artificial insemination, input credit and linkages to
strategic partners such financial institutions and Kenya Dairy Board for issues of certifications
and standards (Abebaw & Haile, 2013). Therefore, through cooperative business model dairy
agripreneurs are able to reduce price risks hence could enhance their agripreneurial resilience

which this study sought to determine.

Wongtschowski et al. (2013), found that sustainable agribusiness production, processing and
marketing can only be achieved through empowerment of smallholder farmers to be
commercial oriented. This process requires knowledge of business planning and financial
management. Business plan services include support in farm planning, record keeping, search
for market information and financial management which incorporates analysis of costs and
benefits. Successful agripreneurs needs skills in business planning which will serve as a
yardstick in managing the agrienterprises. Moreover, as agripreneurs have been encouraged to
become more market oriented and to seek out new opportunities, there need to focus on the

adequacy of their general business and entrepreneurial skills (Duft, 2010).
2.3 Concept of agripreneurial resilience

Korber and McNaughton (2017), defined resilience as individuals’ ability to adapt to, and
recover from disturbing events. Agripreneurs are faced with so many obstacles and uncertain
outcomes which they need to overcome in order to have a profitable venture. Hence resiliency
is an important attribute for entrepreneurs. Resiliency could assist entrepreneurs to explore and
exploit opportunities, when an unexpected event occurs (Loh & Dahesihsari, 2013). In
addition, it could help them to drop a venture or modify it to take advantage of the new situation
(Salisu et al., 2019; Yang & Danes, 2015). Dairy agripreneurs operate in a highly risky and
uncertain business environment. They need to build a resilient farming system (Evans & Wall,
2019). Utilization of agribusiness support services could facilitate their resilience in the face
of adversity (Shadbolt et al., 2013). According to Shadbolt and Olubode Awosola (2013),
entrepreneurs are currently operating in interconnected universe environmentally,

technologically and socially and no entrepreneur is self-sustainable. Hence, there is no



entrepreneur who can manage to survive disruption and retain their advantage (Hmieleski et
al., 2015).

2.4 Agripreneurial orientations

Dairy agripreneurs exhibit different agripreneurial orientations. Some of these orientations
include social capital, risk taking, market orientation and future orientations (Shadbolt et al.,
2013). According to Salisu et al. (2019), social capitals are those features such as trust, norms
and networks (family and friends) that an agripreneur has which can serve as linkages to access
resources especially at tough economic times. Aldrich and Meyer (2015), argue that social
capital aid in accessing information, finance as well as provides emotional and psychological
encouragements in critical times such as loss of properties, loss of lives and insecurities in an
individual’s life. The more an entrepreneur possesses social capital the greater the chance of

business success (Tregear & Cooper, 2016).

Market orientation refers to the degree to which an agripreneur applies marketing concept in
their strategic and marketing decisions (Didonet et al., 2016). Frosén et al. (2016), emphasize
the behavioral aspects of market oriented agripreneurs, should be organized in a manner that
they focus on the current and future customer needs in order to benefit from their agribusiness.
According to Shadbolt et al. (2013), market-oriented behaviors include three elements:
customer orientation, competitor orientation, and inter-functional coordination of activities.
Market-oriented agripreneur focus should ultimately be to satisfy the needs of the customers

and strategically coordinate with all actors in the value chain (Ho et al., 2017).

According to Sulphey (2020), future orientation is the extent to which a person thinks about
the future, anticipates future consequences, and plans ahead before acting. This competence
not only motivates future oriented behaviour of individuals but also influence the decision
making process related to the present and future (Didonet et al., 2019). Dairy agripreneurs
operate in a very dynamic business environment with many risk factors which compel them to
be futuristic agripreneurs (Shadbolt et al., 2013). Thus, future outlook entails an agripreneur
developing a strategic foresight ability which could enable him to explore all the future

challenges and opportunities presented in the business (Miska et al., 2018).

Previous studies done on resilience (Carmeli et al., 2013; Darnhofer, 2014; Shadbolt et al.,

2013; Sulphey, 2020) suggest that, in order for individuals to adapt to turbulent situations, they
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need to be future oriented which could enable them achieve their goals and objectives. The
link between future outlook and resilience was proposed by Sloan (2013), who associated
futuristic thinking with the adaptive capacity of people. Therefore, for an entrepreneur to invest
their resources to a project, they ought to have the capability to appraise the future opportunities
with certainty. Hence, the amount of investment entrepreneurs put in a project is directly
related to their goals and preferences regarding the time distribution of cash flows (Darnhofer,
2014).

According to Kulkarni and Jahagirdar (2015), agripreneurial risk taking orientation is the
ability to engage in behaviour with the probability of undesirable results. They further argue
that risk bearing capacity of individuals depend upon personal, psychological, socio-economic
characteristics such as age, land holding, and scientific orientation. The reason why majority
of agripreneurs have medium risk orientation could be attributed that their low scientific
orientation and inadequate access to resources that hinder them to take up the activities, which
involve high risk (Pervez et al., 2016). From the empirical review, evidence have been
provided to show the importance of agripreneurial orientation on performance of
agrienterprises (Carmeli et al., 2013; Darnhofer, 2014; Shadbolt et al., 2013). However,
majority of the studies have been conducted in developed countries with paucity of information
in relation to developing countries. This study sought to fill this knowledge gap by determining
the influence of agripreneurial orientation on resilience and performance of dairy agripreneurs

in Murang’a County, Kenya.
2.5 Factors that influence dairy agripreneurs preference for dairy support services

Oloo and llatsia (2015), carried out a study to analyze the factors influencing choice of dairy
support service providers, using multinomial logit econometric model. They found that
distance to service provider had a negative influence on the choice of the government service
provider (-0.1829), tropical livestock unit had a positive effect on government service provider
(0.4387), education level of the household head had a positive effect on government service
provider (2.2262) while treatment cost had a positive effect on both the government (0.0099)
and private veterinary service providers (0.0046). Bardhan et al. (2015), also used multinomial
logit model to determine factors influencing choice of animal health service providers in India.
They found that membership of a group and crossbred cattle holding had a negative effect on

choice of para-veterinarian with coefficients of -0.712 and -0.658, respectively. Market
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distance had a negative effect (-0.134) on the choice of government service providers and

positive effect (0.091) on the private practitioners.

Onono et al. (2013), analyzed determinants of choice for veterinary service providers in Kenya
using a data set of 350 randomly selected farmers in Narok County. The findings showed that
transport cost and time spent seeking animal health services positively influenced the
probability of choice for service providers with risk ratios of 1.53 and 19.73, respectively while
distance covered to preferred service provider was negatively significant (0.04). This result
indicates that farmers’ preference for agribusiness support services are also influenced by the
agribusiness service providers which is an important attribute in the integrated agribusiness
support service model. Omondi et al. (2016), used choice experiment to determine farmers’
preferences for agribusiness support services with special focus on artificial insemination
services. They considered several attributes such as mode of payment, price of service, place
of delivery, person offering the service and semen types. They found that dairy farmers prefer
Al services to be offered by dairy hubs rather than private providers.

The review presented has shown that several factors influence farmers’ preference for
agribusiness support services. In addition, previous studies have focused on individual support
services. Therefore, this study sought to fill this knowledge gap by using choice experiment to
determine farmers’ preference for integrated dairy support services and multivariate probit to

determine factors influencing usage of agribusiness support services in Murang’a County.
2.6 Theoretical framework

There are several theories that could be used to explain the relationship between agripreneurial
orientation, resilience, performance and role of agribusiness support services. Some these
theories include attribution theory, utility maximization theory and successful start-up business
model. However, utility and attribution theory do not put all the factors that influence resilience
and performance under one framework. Therefore, this study was based on successful start-up
business model which was proposed by Baum et al. (2007). This theory combines
entrepreneurial factors such as personality, psychological capital and human capital needed to
start business under one framework. These factors then contribute to four elements of business
perfomance which are state of psychology, cognition, action and social capital. These elements

are the ingredients for resiliency and business performance. Therefore, the agribusiness support
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services and agripreneurial behavioural attributes are linked to this model and business
performance. For example, human capital is related to production and business planning,
financial capital which is linked to finance support services and social capital is linked to co-
operative support services. Therefore, this model provided a basis to understanding
agripreneurial behaviour especially how agripreneurs perceive and cope with difficulties and
performace of their agrienterprise. This provided more contextual and process-oriented
research such as relating access to agribusiness support services and agripreneurial resilience

and perfomance.
2.7 Conceptual framework

Overall from the literature, agrientrepreneurs are operating in an environment that has several
factors. In relation to this study, to determine the effect of agripreneurial orientation moderated
by agribusiness support services on resilience and performance of dairy different variables
were interacted in the proposed model. The independent variables included: agripreneurial
orientation, socio-economic factors and institutional factors, while, agribusiness support
services played a moderating role on resilience and income of dairy agripreneurs. The study
assumed that dairy agripreneurs in Murang’a County exhibited the following orientations;
social orientation, market orientation, future orientation and risk-taking orientation. These
orientations were also assumed as status quo, whereby interaction with agribusiness support
services may have a positive or negative effect which could influence their resilience and
income. The agribusiness support services that were considered include; production, financial,
cooperative and business planning services. This was based on the various interventions that
have been made by the Murang’a County government and other stakeholders to promote this
service to dairy agripreneurs (Muranga CIDP, 2018). The interaction of dairy agripreneurs with
agribusiness support services was assumed to have a direct or indirect effect on the
agripreneurial resilience. The resilience of dairy agripreneurs followed a pathway, whereby it

could influence the milk productivity and thereby the income of dairy agripreneurs.
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CHAPTER THREE
METHODOLOGY

3.1 Study area

The study was undertaken in Murang’a County. This county lies between longitudes 36° East
and 37°27’ East and latitudes of 0° 34’ South and 1°7° South of the equator. The county lies
between 914m above sea level (ASL) in the East and 3,353m above sea level (ASL) along the
slopes of the Aberdare ranges in the West. The county is divided into eight Sub-Counties;
Kiharu, Kahuro, Kangema, Mathioya, Gatanga, Kigumo, Kandara and Maragwa. The county
has a total area of 2,558.9Km?, of which 11.2Km? is water mass. The arable land is, 2,135 Km?
while non-arable land is 163.3 Km?2. The County has a good climatic condition whereby
majority of the population is involved in agriculture with an average household farm size of
1.4 acres. The major cash crops grown by the smallholder farmers include tea, coffee, avocado,
mangoes and macadamia. The horticultural crops include tomatoes, cabbages, kales, spinach
and French beans while food crops include maize, beans, bananas, sweet potatoes and cassava.
While the main livestock species in the county are cattle, pigs, goat, sheep, rabbits and chicken.
Exotic cattle breeds are found in the upper parts of the county while indigenous cattle breeds

are found in the lower parts of the county.

The county was purposively chosen because of the vibrant dairy sector with the county
government initiating several interventions in relation to agribusiness support services. Some
of the developmental needs that the county is engaged in include; increasing market access
through dairy producer cooperatives, contract farming, business planning and upgrading
markets and market infrastructures. The county is also involved in subsidized input provision
programmes, bulk input purchases through producer and marketing cooperatives and link
farmers to credit providers (Murang’a CIDP, 2018). The main aim of these initiatives is to
empower the smallholder farmers for improved performance of their agrienterprises. This
called for impact assessment on the role of agribusiness support services on agripreneurial
resilience and performance of dairy agripreneurs in Murang’a county. The map of the study

area is presented in Figure 3.1.
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Figure 3.1. Map of Murang’a County
Source: Muranga CIDP (2018)

3.2 Research design

This study used quantitative research design through a cross-sectional survey while the
attributes of agribusiness support experiment for the choice experiment were validated through

focus group discussion then used to generate choice cards.
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3.3 Data and sampling approach
3.3.1 Population of the study

The population of the study was all the smallholder dairy agripreneurs in Murang’a County
who are engaged in production and marketing of milk and its products.

3.3.2 Sampling unit

The sampling unit for this study was the smallholder dairy agripreneurs specifically the owners
of the agrienterprises in Murang’a County with focus in the following Sub-Counties Gatanga,

Kiharu, Maragwa and Kangema Sub-County.
3.3.3 Sample size

The determination of the sample size followed proportionate to size sampling methodology as

specified by (Cochran, 1963) as follows:

n = sample size,

p= implies maximum possible variance

q=1-p,

z = the standard value at a given confidence level (¢ = 0.04),

e = the acceptable error (precision).
The study desired a 96 percent confidence level and 4 percent precision level with a z score of
2.05. In addition, the study assumed that p=0.5, which was about 50 percent of smallholder
dairy agripreneurs. This is because the variation of the dairy farmers targeted was not known
before the survey took place. Therefore, a conservative variance of 0.5 was adopted. The
sample was determined as:

(2.05%)(0.5) (0.5)
(0.042

2 8566 ..vvvvrveveeeesrresmeeeeeesseens s ss e sssssse e )

The derived sample size for the study was 657 respondents. However, during the survey, the

actual sample that was collected and used for analysis was 682 respondents.
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3.4 Sampling method

Multistage sampling technique was employed in the study. According to Lavrakas (2008),
multistage sampling is widely used for several reasons including; where a sampling frame is
non-existent and where construction of one maybe too costly to construct. Smallholder dairy
farmers are widely spread and there is no sampling frame for dairy agripreneurs. Another
reason is that the research is constrained with time. Therefore, multistage sampling technique
was justifiable. Since it enabled the researcher to take advantage of the hierarchical structure

of the target population and design.

In the first stage, four Sub-Counties, of Gatanga, Maragwa, Kiharu and Kangema were
purposively selected because they were the highest milk producing Sub-Counties in Murang’a
(Muranga CIDP, 2018). In addition, milk coolers are found in milk collection centers in these
sub-counties. Hence, there was a possibility of many agribusiness support services compared
to the other four Sub-Counties. In the second stage, within the four Sub-Counties, three wards
were selected randomly to give a total of 12 wards. Lastly, proportional to size random
sampling was applied to select the respondents from the 12 wards since they were not equal in
size. This was aided by a list from Sub-County Agricultural Officers, which was used to
generate random numbers using Microsoft Excel. From the generated random numbers,
systematic random sampling was used to get respondents from the different villages in the 12

wards.

Table 3.1. Distribution of the sample proportion to size of the sub-counties population

Sub-County Population Proportion to size Sample
Kiharu 216,713 0.32 210
Maragwa 182,282 0.27 177
Kangema 92,129 0.12 79
Gatanga 195,865 0.29 191
Total 686,989 1 657

3.5 Tools for data collection

A semi structured questionnaire and choice cards were administered to the smallholder

agripreneurs by trained enumerators. Key informant interviews was also conducted on the
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input providers, financial service provider, dairy consultants, managers of farmer cooperatives
and government extension agents on the possible delivery models of agribusiness support
services. Input suppliers included veterinarian officers and managers of agribusiness firms
such as agrovets. This was done prior to the survey in order to improve on the cards that were
used in the choice experiment. Structured questionnaire was used to administer interview

through the aid of trained enumerators.
3.6 Pilot study

A pilot study was conducted to test the validity and reliability of the data collection
instruments. Reliability is the degree to which a research instrument would yield the same
results or data after repeated trials while validity is the degree to which an instrument measures
that which it purports to measure (Mugenda & Mugenda, 2013). A pretest was carried out in
Kandara Sub-County since it has similar attributes to Gatanga, Maragwa, Kiharu and
Kangema. The researcher administered 60 questionnaires which was approximately 10% of
the required sample size for the study. The results of the pilot study were used in correcting

and adjusting the final questionnaires that was administered for the study.
3.7 Data types and sources

This study utilized both primary and secondary data sources. Primary data was collected from
household survey and key informants interview. Secondary sources were from publications,
journals, relevant websites and books which were used in literature review. The data that was
collected using standardized questionnaire included household characteristics, livestock
husbandry, delivery and access of agribusiness support services, resilience and agripreneurial
orientation attributes.

3.8 Data analysis

Data for the study was analyzed using the Statistical Package for Social Sciences (SPSS),
STATA and Smart PLS version 3.
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3.9 Analytical framework

Objective one: To determine dairy agripreneurs’ preferences for production, animal

health and marketing support services in Murang’a County.

This objective was achieved through a choice experiment among dairy farmers. The
experiment was utilized to draw out agripreneurs' preferences and willingness to pay (WTP)
for the various attributes of agribusiness support services. The attributes that were considered
were; group marketing, animal health, business plan training, production support and monthly
fee (KES). These attributes were selected based on previous studies (Bardhan et al., 2015;
Oloo & llatsia, 2015; Omondi et al., 2016; Wongtschowski et al., 2013). In addition, focus
groups discussions and key informants interview were conducted in order to validate the
constructs and attributes that were used in choice score card. The focus group participants

ranged from dairy farmers, intermediaries and dairy service providers.

The choice experiment involved presenting the hypothetical choice cards to dairy agripreneurs.
Each scenario described attributes of production, animal health and marketing support services
for dairy agripreneurs. The dairy agripreneurs were required to think about each scenario as if
they were making a decision between them in the real world. Then, they were told to choose
among the three options 1, 2 or 3 that they most prefer. If dairy agripreneur stated that he/she
did not prefer either option by choosing ‘None’ (I would not purchase any of these plans). The
respondents were asked to make a forced choice between two alternative production and
animal health support services; an opt-out alternative of ‘no utilization of ASS’ in dairy

farming lacked realism.

In order to estimate dairy agripreneurs’ general preferences for production, animal health and
marketing support services, the study used Random Parameter Logit (RPL)/Mixed Logit
model. This model has several merits which make its suitable for this study. First, compared
to multinomial or conditional logit models, mixed logit is very flexible and it relax the
restrictive independence of irrelevant alternatives assumption (I1A). Hence, the unobserved
variables were allowed to correlate over choice options. Moreover, RPL accounted for
unobserved preferences heterogeneity across the dairy agripreneurs so that it was possible to
get multiple choice sets from the same respondents with unrestricted substitution patterns.

Mixed Logit Model is usually expressed as:
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where L,;(f)is the logit probability evaluated at parameters f3:

Vai ()

Lni (ﬂ) = W ............................................................................................................ (4)
j=1

and f(B)is a density function, V,, (/) is the observed portion of the utility, which depends

on the parameters £. If utility is linear in £, then

In this case, the mixed logit probability takes its usual form:

Pi=] L 03 OO (6)
> e

The mixed logit probability is a weighted average of the logit formula evaluated at different

values of £, with the weights given by the density f(f). The weighted average of several

functions is called a mixed function, and the density that provides the weights is called the

mixing distribution. Mixed logit is a mixture of the logit function evaluated at different 3 ’s
with f(f)as the mixing distribution. Standard logit is a special case where the mixing
distribution f (/) is degenerate at fixed parameters b: f(f) =1for f=b and 0 for S KDb.

The choice probability then becomes the simple logit formula;

The mixing distribution f(£)can be discrete, with S taking a finite set of distinct values.

Suppose S takes M possible values labeled b ,..., by, , with probability S, that #=b_. In

this case the choice probability is
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The above can be interpreted as there are M segments in the population, the share of the
population in segment m is sm, which the researcher can estimate within the model along with
the b’s for each segment. Using this model, the price coefficient was assumed fixed. This
assumption helped to avoid price dispersion around zero, which implied excessive willingness
to pay for ASS.

Objective two: To identify factors influencing the usage of agribusiness support services

among smallholder agripreneurs in Murang’a County

The utilization of agribusiness support services (ASSs) was measured as a dummy variable.
That is 1 if the dairy agripreneur utilizes ASSs in production, O otherwise. To model the
decision to use ASS, a univariate binary model (logit or probit) could be appropriate due to the
dichotomous nature of the dependent variable (Green, 2008). Since the estimation was based
on four ASSs (production, cooperative, financial and business planning), selection of one or
more ASSs was more likely due to variations unobserved and unmeasured characteristics of
the dairy agripreneur. In addition, selection of one support service may affect the likelihood of
selecting other alternatives due to competing, substitutability or complementarity relationship
between some ASSs. Therefore, estimating independent binary equation for each ASS would
lead to potential bias as it will not allow the correlation of error terms, leading to statistical
bias and inefficiency in the estimates (Green, 2008). To account for such short-comings,
selection decisions were modelled using Multivariate Probit (MVP) model. The MVP model
simultaneously regresses a combination of several correlated binary equations against a single
vector of explanatory variables. Empirically the model can be specified as shown in Equation
9.

Yo =X'ij1P1 + €
Yio = X'ij2P2 + €iz

Yis = X'ij3Ps + &3
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Yi4 = Xlij4ﬁ4 + EM_, .......................................................................... (9)

Where, 1 = dairy farmers’ identification, Yi1 = 1, if agripreneur utilizes production support
services (0 = otherwise), Yi. = 1, if agripreneur utilizes cooperative support services (0 =
otherwise), Yis = 1, if agripreneur utilizes financial support services (0 = otherwise), Yis = 1,
if agripreneur utilizes business planning support services (0 = otherwise), X'i = Vector of
factors affecting use of ASSs, Bj = Vector of unknown parameters (j =1, 2, 3, 4), and € = is the
error term. To identify the determinants of ASS utilization a multivariate probit model of the

following form (Equation 10) was used to test the hypothesis:

Where Yij (j =1....,4) represent the four ASSs used by the i" farmers (i = 1......682), X'jis a 1
x Kk vector of observed variables that affect the choice decision of farmers, fjis a k x 1 vector
of unknown parameters (to be estimated), and &jj is the unobserved error term. It was assumed
that the error terms (across j = 1... m alternatives) are multivariate and are normally distributed
with mean vector equal to zero. Therefore, the unknown parameters in Equation (10) were
estimated using simulated maximum likelihood. The explanatory variables used in this study
were derived from review of past studies on usage of utilization of ASSs (Anang et al., 2015;
Kumar et al., 2018; Machina & Lubungu, 2019; Maonga et al., 2017; Ngeno, 2018, Twine et
al., 2018).
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Table 3.2. Description of variables and expected signs that will be used in the Multivariate

Probit Model
Variables Description of variables Hypothesized
sign

Dependent
Production support Dummy = 1 if HH utilizes dairy production
services support services, 0 otherwise
Financial support Dummy = 1 if HH utilizes financial support

services, 0 otherwise
Business plan training  Dummy = 1 if HH receives training on dairy
support services farm business planning, 0 otherwise
Cooperative support Dummy = 1 if HH utilizes cooperative support
services services to dairy cooperative, O otherwise
Independent
Sex Dummy=1 if HH head male and 0 if female +
Age Age of HH head in years +/-
Education level Highest education level of household head +/-
Household labour Number of adult household members +/-
Experience Experience in dairy farming in years +/-
Land tenure Dummy =1 if HH Owned land with title deed,

0 otherwise +
Land size Size of land under dairy farming in acres +
Livestock type Dummy = 1 if HH had improved/exotic,

O=otherwise) +
Number of cows Number of cows owned in the household +
Milk yield Average milk production per day in litres +
Access to contracts Dummy = 1 if HH had written contracts, 0
(yes=1) Otherwise +
Milk price (KES) Milk price per litre in KES +
Distance veterinary Distance to a veterinary clinic in KM
clinic (Km) +/-
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Distance output market Distance to the output market in KM

(Km) +/-
Type of road Dummy = 1 if Tarmac, 0 otherwise +/-
Trust buyers of milk Dummy = 1 if HH had high trust, 0 otherwise +/-
Remittance (yes=1) Dummy = 1 if HH had access to remittance, 0

otherwise +

Objective three: To determine the effect of agripreneurial orientation mediated by
agribusiness support services on smallholder dairy agripreneurs resilience in Murang’a
County

In this objective, there were two outcome variables, agripreneurial resilience and perceived
agrienterprise performance that were considered as endogenous (dependent) variables. While
agripreneurial orientation (social orientation, market orientation, future orientation and risk-
taking orientation) were considered as exogenous (independent) variables. Moreover, to
determine the gender differences in agripreneurial orientations, resilience and performance,
the sex of the dairy agripreneur was used as a mediating variable. Considering the main features
of the variables in the conceptual model in chapter 2, whereby there were multiple outcome
variables both observed and unobserved, this objective was achieved using structural equation
modeling (SEM) method. This model was appropriate due to its usefulness in analyzing both
the measurement and structural models, while it allows the incorporation of both unobserved
(construct/latent factors) and observed variables in the same model (Hair et al., 2017; Statsoft,
2013). The method also handles errors of measurement within exogenous variables having

multiple indicators by the usage of confirmatory factor analysis (CFA).

This model was used to analyse multiple linear regression between the independent variables,
multiple path analysis, direct and indirect effect, and fitness of overall model which is not
feasible in a traditional regression analysis method. SEM can also provide measures of fit to
assess the entire model (Hair et al., 2017). The general model is represented by the following

equations consisting of measurement and structural models:

Y =V A AN € ittt e b ettt ber e bt b 1D



where Y is the vector of p observed variables in a considered study (p >1), v the p x 1 vector
of observed variable mean intercepts, A is the p x q matrix of factor loadings, 1 is the of q x 1
latent factors assumed in it (q > 0), € the vector of p pertinent residuals (error terms), o is the
g x 1 vector of latent variable intercepts, B is a g x q matrix of latent regression coefficients

and & is the g % 1 vector of corresponding latent disturbance terms.

Based on the general equation (11) and (12), the following structural equation model for the
four factors namely social orientation (£3), market orientation(&s), future orientation (&s) and
risk-taking orientation (&) with manifest endogenous variables agripreneurial resilience (Y1)

and agrienterprise performance (Y2) will be given in the following structural equation models:

Yi=ag+ Buéi + Loy + Biabs + Pubs + & v (13)
Y, =0 + Bl + Loy + Boals + Bosls + &5 e, (14)

The general matrix expression is given in the following equation:

Y =0 0 H & 15)
Y, =0 1,8, & (16)
where

I, = (/311’ ﬂ121 ﬁ131 ﬁ14): I, = (1821’ ﬁ22’ /8231 ﬁ24)a 51 = ("511 52’ fsa 54)
and 52 = (gl*s é:z*’ é:;v 5:)

In the above equations (15) and (16), Y1 and Y are the two manifest endogenous variables, a:
and a are the latent intercepts, I'1 and I"> are the coefficient vectors for the linear effects of n
latent predictors, &1 and & are the latent factors and finally &; and &, are the latent disturbance.
The above model in equations (15) and (16), were constructed in SmartPLS version 3 and it

finalized the significant factors.

To test for mediation effect of agribusiness support services on smallholder dairy agripreneurs
resilience, the product of coefficients approach was used to test for mediation effects, as fronted
by Fairchild and MacKinnon (2009). The equations that was used to analyze the products of

coefficients are as specified in equation 17 and 18:
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Fairchild and MacKinnon (2009) indicate that the above equations are then used to test for
mediation effects by application of the product of coefficients strategy as depicted in the

formula equation 19.

where S3 is the variance of 42 coefficient, and SEZ is the variance of the b coefficient.

Therefore, in order to illustrate the agripreneurial resiliency in terms of the four independent
variables (IV) of social orientation, market orientation, future orientation and risk-taking
orientation, while considering the mediation effect (ME) of agribusiness support services on

this relationship, regression analysis was used as presented in equation 20.

R - B, + SO + S,MO + B,FO + S,RO + B,ASS x SC + ;ASS x MO + .
B ASS x FO + S,ASS x RO

where: AR = Agripreneurial Resilience; B0 = constant which is the value of Y when X is zero;
Bi = correlation coefficient, Pearson’s correlation; SO=Social Orientation, MO=Market
Orientation, FO=Future Orientation, RO=Risk-taking Orientation, ASS=Agribusiness Support
Services; ASS x SC = mediation effect by social capital orientation and agribusiness support
services on AR; ASS x MO = mediation effect by market orientation and agribusiness support
services on AR; ASS x FO = mediation effect by future orientation and agribusiness support
services on AR. ASS x RO = mediation effect by risk- and agribusiness support services on
AR. E = error term indicating proportion of EAPA that was not explained by constructs SO,
MO,FO,RO, ASS x SO, ASS x MO, ASS x FO and ASS x RO. To determine gender effect of
entrepreneurial orientation on resilience and performance of dairy agripreneurs PLS-Multi-

group analysis was conducted.
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Objective four: To determine impact of agribusiness support services on performance of
smallholder dairy agripreneurs in Murang’a County.

The response variables for utilization of dairy support services by smallholder dairy
agripreneurs was collected as dummy variables (1 if dairy agripreneur was using ASS, 0,
otherwise). In addition, smallholder dairy agripreneurs were using different combinations of
ASS, whereby some were using one, two, three or four ASS in their agrienterprises. Dairy
agripreneurs’ decision to use or not to use an ASS is determined by both observable and non-
observable factors. A methodological challenge that may occur in this estimation is sample
selection problem, since smallholder dairy agripreneurs may self-select themselves into
utilization of ASS or have innate characteristics that correlate with productivity and income.
To control for the possible bias resulting from non-observable characteristics, the study used
multinomial endogenous switching regression model (MESRM). This model corrects for both
observable and non-observable biases that may result from non-random assignment of dairy
agripreneurs into utilization of ASS, hence providing unbiased estimates of the impact of ASS
on productivity and income. Productivity was measured as milk yield per litre divided by
number of milking cows per year. While income was measured as gross income from milk
sales per year (total litres sold multiplied by milk price minus variable costs).

The MESRM estimated the average treatment effect of utilizing ASS on the outcome variables
(productivity and income). Thus, the model was used to compare the expected returns from
users and non-users of agribusiness support services. It was assumed that dairy agripreneurs

aim to maximize their net productivity and income, z, , by comparing expected returns from
provided by, g, alternative agribusiness support services. The prerequisite for a dairy
agripreneur, h, to select an agribusiness support service, g, over other alternative support
services is that ,, >= myk # g. The expected net outcome, 7, , derived from the support

service, g, by a dairy agripreneur is a latent variable which is determined by observed features

( X,,) and unobservable factors (e, ).

where X, is a vector of observed exogenous variables. Let H be an index representing the

agripreneur’s choice of an agribusiness support service, such that:
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1if 7)) max(;r;fk)or 17,0
k=9
H=A.. FOr all K 2 g, (22)
g if ﬂ;‘g>max(7r;k)or (0
k=g

Where 7., = maxk;t(zr;’k — g )( Oimplies that the h, dairy agripreneur will select an
agribusiness support service g to capitalize on the expected positive outcome if an agribusiness
support service g provides a greater expected positive outcome than other support services
k=g, that is, if 7,, =max,,, (7, -7, )0 (Bourguignon et al., 2007). Assuming that, € are
independently and identically Gumbel distributed, the probability that an agripreneur, h , with
characteristics X, will choose an agribusiness support service g can be specified by use of a

multinomial logit model according to McFadden, (1973):

exp (Xhﬂg)
ZszlEXp (Xhﬁk )

To estimate the latent variable parameters, a maximum likelihood function was used. The link

R, = Pr(7,,( X, )=

.......................................................................... (23)

between the outcome variables (productivity and income) and a set of exogenous variables J
were estimated for the selected agribusiness support service in the next step of the model. Two
categories were formed where the first base category was smallholder dairy agripreneurs who

“did not use any support service” represented as g =0 and the other base category was in line

with using at least one package of ASS by the dairy agripreneurs represented as

g=12,3,4...n=9. Hence the likely outcome equation for both categories was given as;

Categoryl:Q,, = J,a + 44, iIf H=1
Category G :Q,, = J,a, + s, if H=G"

where Q,,'sare outcome variables of the h,, agripreneur in category G and the error terms
U's are spread with E(u,,|X,2)=oZ =0and var(u,,|X,Z)= o2, Q,is the observed variable
if the agribusiness support service ¢ is used by an agripreneur, which occurs when
”hg>maxk==g (”hk)

The multinomial endogenous switching model further assumes linearity assumption as shown

in Equation 25:

29



E= (U hg‘ehl s €pg ): o Zg: 0TS = (S ) SO OO (25)

k=g

with > g, =1r,0 meaning that the correlations between u's and €'ssum to zero. Hence,

following this assumption in equation 24 and 25 can be summarized as:
Categoryl:Q,, =J,o, + o4, + o, If H =1
Category 2:Q,, = J,a, + o4, + @, if H=G’

Where @'S are error terms with zero expected values, a, is the covariance between u's and €'s

and A4, isthe Inverse Mills Ratio (IMR) which was computed from the probabilities in equation

26 as:

. [Rn(s)
=D P, —+In( hg) OO (27)

k=g 1- Phk

with p representing correlation coefficients of the u's and €'s. In the selection setting, there

are  G—1choice outcomes, with one representing an agribusiness support service.

Heteroskedasticity was further accounted for using the standard errors arising from the A,

regressor.
The average treatment effects of the treated (ATT) was computed whereby the expected
outcomes of different packages of ASS were compared. To estimate the effect of using ASS,
counterfactual effect which is the outcome that dairy agripreneur could have achieved if they
used a different support service from the one they had used was estimated. According to Di
Falco and Veronesi (2013), the ATT in the actual and counterfactual scenarios was computed
as follows;

For actual users witnessed in the sample, the outcome estimation model is given as:

E(Quo[H = 2)= 340 + 0 seeesenrsssssssesnesssisssssesss s (28a)
E(Qug[H = 2) = 3@, + 0y g eoseveneeessemseeessesseesssssssessssss s (28)
E(QuH 1) = 310 + 01 e (29a)
E(QulH =3) = Ju@y + Oy evvrerimieennessmieeesssssiesssesssisssssss s sossssesssossssesssossssess e (290)

If users of a given agribusiness support service had not chosen that package of agribusiness
support service, counterfactual is modeled as:

30



{E(Qh1|H ) T T O (30a)

E(QualH = G) = 3,01 + G vvvvevmsescesssssssees s (30b)
E(QuoH =1)= 1,05 + 0541 eecevrseievssessiessssses s (31a)
E(Qug|H = 3)= 35y + Gugseveerressienmceeesseesssssseses s (31b)

The above estimated values are useful in the derivation of unbiased estimates of the average
treatment effects on treated (ATT) and untreated (ATU). ATT is the difference between
equation 28a and 30a or equation 28b and 30D is given as:

ATT = E[Qu,|H = 2]- E(Qu|H =2)= J,(ct, — @)+ 2 (@ = @) )rosvvvvereieeeciiressesis (32)
The expected change in the mean outcome for a dairy agripreneur who uses h support service
is equal to the returns of a dairy farmer who does not use any support service is given by
Jo(a, —a,)+ A, (e, —,), A, is the choice term capturing all potential effects of the
differences in unobserved variables.

On the other hand, ATU is given as the difference between Equation 29a and 31a or Equation
29b and 31b:

ATU =E[Qu|H =1]- E(Quu|H =1)= 3, (@, —@,) + 25 (0t — & )ovevvvvvveerivciic (33)

Table 3.3. Description of variables and expected signs that will be used in the Multinomial
Endogenous Switching Regression model

Variables Description of variables Hypothesized

sign

Dependent variables

Milk productivity Milk yield per litre divided by number of milking
COWS per year

Milk income Gross income from milk

Treatment variables

Production support Dummy = 1 if HH utilizes dairy production
services support services, 0 otherwise
Financial support Dummy = 1 if HH utilizes financial support

services, 0 otherwise
Business plan training  Dummy = 1 if HH receives training on dairy

support services farm business planning, 0 otherwise
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Cooperative support Dummy = 1 if HH utilizes cooperative support

services services to dairy cooperative, 0 otherwise
Independent
variables
Sex Dummy=1 if HH head male and 0 if female +
Age Age of HH head in years +/-
Education level Highest education level of household head +/-
Household labour Number of adult household members +/-
Experience Experience in dairy farming in years +/-
Land tenure Dummy = 1 if HH Owned land with title deed, O

otherwise +
Land size Size of land under dairy farming in acres +
Livestock type Dummy = 1 if HH had improved/exotic,

O=otherwise) +
Number of cows Number of cows owned in the household +
Milk yield Average milk production per day in litres +
Access to contracts Dummy = 1 if HH had written contracts, 0
(yes=1) Otherwise +
Milk price (KES) Milk price per litre in KES +
Distance veterinary Distance to a veterinary clinic in KM
clinic (Km) +/-

Distance output market Distance to the output market in KM

(Km) +/-
Type of road Dummy = 1 if Tarmac, 0 otherwise +/-
Trust buyers of milk Dummy = 1 if HH had high trust, 0 otherwise +/-
Remittance (yes=1) Dummy = 1 if HH had access to remittance, 0

otherwise +

3.10 Diagnostic Tests
The Psychometric indicators for agripreneurial orientation and Connor-Davidson Resilience
Scale (CD-RISC) were subjected to diagnostic tests to test their validity. The standardized root

mean square residual (SRMR) was used to assess the model fit. In addition, validity tests
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(convergent and discriminant) were conducted on the constructs. Convergent validity was
measured using Cronbach’s alpha (CA), tho A, Composite Reliability (CR) and Average
Variance Extracted (AVE) while discriminant validity was assessed using Cross Loadings
Test, AVE-SV (Fornell-Larcker Criterion Test) and Heterotrait-Monotrait (HTMT) Ratio
Matrix (Hair et al., 2017; Henseler et al., 2015).

3.11 Ethical Considerations
Before the start of data collection, a research permit was secured from the National

Commission for Science Technology and Innovation (NACOST]I), which is the legal body
mandated to regulate research activities in Kenya. The researcher also sought approval from
County Government of Murang’a Ministry of Agriculture, Livestock & Fisheries to conduct
interviews. Data collection took place from 4™ January to 14" February, 2020. The respondents
were informed of the purpose of the study and assured of confidentiality of the information
they gave. They were not required to give any form of identity on the questionnaires. The
researcher assured the respondents that the information they provided would be used purely

for research purposes and was confidential.

33



CHAPTER FOUR
DAIRY AGRIPRENEURS’ PREFERENCE FOR PRODUCTION, ANIMAL HEALTH
AND MARKETING SUPPORT SERVICES IN KENYA—A CHOICE EXPERIMENT

Abstract

Utilization of production, animal health and marketing services among smallholder dairy
agripreneurs is crucial in enhancing their productivity and income levels. However, studies
have documented low uptake of these services among smallholder dairy agripreneurs in Kenya.
This study utilizes a choice experiment (CE) to determine dairy agripreneurs’ preferences and
willingness to pay (WTP) for five attributes of production, animal health and marketing
support services. The attributes examined are: group marketing service, business plan training
service, animal health service (curative and preventive), production service (artificial
insemination and improved feeds) and monthly fee levels. Multistage sampling procedure was
used to collect data from 682 dairy farmers in Murang’a County. Data were analyzed using
Random Parameter Logit (RPL)/Mixed Logit model. The results of CE reveal significant
heterogeneity in preference among dairy agripreneurs. Dairy agripreneurs prefer to have group
marketing services offered rather than having no service. They also prefer curative services
rather than preventive services. In addition, dairy agripreneurs prefer use of artificial
insemination in improving productivity of cows rather than using improved feeds such as hay
and silage. The results further indicate that dairy agripreneurs have less preference for business
plan training service. In relation to willingness to pay (WTP), dairy agripreneurs were more
willing to pay for group marketing (KES 8797.91/month), artificial insemination (KES
2816.01/month) and curative services (KES 2577.62/month). Lastly, dairy agripreneurs were
not willing to forgo KES 2411.29 per month for business plan training service. Service
providers should consider the differences in preferences among dairy agripreneurs to increase

the uptake of production, animal health and marketing services in dairy agrienterprises.

4.1 Introduction

Dairy farming constitutes the backbone of Kenya’s economy. Small-scale agripreneurs
dominate the sector (80%) with about 1.8 million farmers involved in production of milk, meat
and other dairy products (Mwambi et al., 2018). These agripreneurs have a farm size of about

3-5 acres, keep 2-5 cows which produce about 5 kg of milk per day (Oloo, 2016). This sector
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contributed 30% of the Gross Domestic Product (GDP) in 2018. In addition, the sector
produced 4 billion litres of milk in 2018 which makes it among the highest producer and
consumer of milk in Africa (FAOSTAT, 2018). According to Bosire et al. (2017), the annual
per capita milk consumption in Kenya ranges from 19 kg in rural areas to 125 kg in urban ones.
Moreover, Schneider (2018), reported that the demand for milk and milk products in Kenya is

among the highest in developing countries.

Despite the crucial role these smallholder dairy agripreneurs play in the sector, they are
characterized by low productivity. They are constrained by inadequate quantity and quality of
feeds, poor access to breeding technologies, diseases, poor access to credit facilities and poor
access to output markets (Richards et al., 2015). A sustainable dairy business intensification is
necessary to improve the productivity and income levels of smallholder dairy agripreneurs
(Lukuyu et al., 2019; Van der Lee et al., 2018). Such a goal cannot be attained without the
greater uptake and utilization of production, animal health and marketing dairy support
services that may improve yield and income of smallholder dairy agripreneurs (Wane et al.,
2019).

Mutenje et al. (2020), emphasized that one of the pathways to increase productivity of
smallholder dairy farmers is through access to dairy breeding support services. This include
artificial insemination, usage of high quality forage and hay which could improve the
nutritional status of cows hence improve milk production. Apart from these support services,
there are services related to animal health which are divided into curative and preventive
services. Curative services are related to clinical care for the animals, while preventive services
include vaccination, disease control and vector control (Bardhan et al., 2015). Mwambi et al.
(2018) and Ngeno (2018), also emphasize the need for group marketing support services as a

pathway to improve market access and milk prices for smallholder dairy farmers in Kenya.

Chawala et al. (2019), also reported that utilization of dairy breeding programmes such as Al,

improved feeds and animal health services such as vaccination and deworming programmes

could potentially aid dairy agripreneurs increase their productivity. In appreciation of this,

efforts have gone towards improving dairy production by increasing provision of these services

especially through dairy hubs and cooperatives (Rao et al., 2018). Despite this availability of

different production, animal health and marketing support services, access and use of these
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support services remain a problem for dairy agripreneurs in developing countries (Ngeno,
2018; Omondi et al., 2017; Oloo, 2016).

Several studies have been done to explain the possible reason for these low uptake (Kebebe et
al., 2017; Mazimpaka et al., 2018; Mugisha et al., 2014; Mutenje et al., 2020; Mwanga et al.,
2019; Omondi et al., 2017). However, missing component in these studies is dairy
agripreneurs’ preferences for different attributes of production, animal health and marketing
services. Majority of these studies have focused on the role of socio-economic and institutional
factors on choice of production and animal health support services. In addition, most of these
studies have focused on artificial insemination as a breeding services with limited empirical

evidence on animal health, marketing and utilization of improved feeds services.

The contribution of this study to the literature is twofold. First, our focus on the WTP for the
aforementioned attributes of production, animal health and marketing support services expands
on the work of Omondi et al. (2017), Rao et al. (2018), Chawala et al. (2019) and Mutenje et
al. (2020). The elicitation of WTP for these attributes provides in depth analysis of dairy
agripreneurs’ reactions towards utilization of dairy technologies and support services. This is
an important topic considering the low uptake of these services among dairy farmers (Omondi
et al., 2017). In addition, dairy cooperatives and input providers are taking a major role in
strengthening the uptake of dairy technologies among smallholder dairy farmers. Thus,
understanding preferences of dairy agripreneurs for bundle of dairy support services will
facilitate effective delivery of these services. Second, by using DCE, this study sheds light on
preferences heterogeneity among dairy agripreneurs. Through this experimental design, we
quantitatively determined the extent to which dairy agripreneurs value different attributes of

production and animal heath support services.

The remainder of the paper is structured as follows. The second section describes the DCE
methodology and how it was applied in the study. The third section describes the results and

discussions. The fourth section provides a final conclusion and policy implications.
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4.2 Methodology
4.2.1 Study area and data collection procedure

Data were collected in Murang’a County, Kenya in four sub-counties: Gatanga, Maragwa,
Kiharu and Kangema. The study areas were purposively selected since they are main milk
producing sub-counties in the County, while Murang’a county among the highest milk
producing counties in Kenya (Murang’a CIDP, 2018). Hence, the study areas were selected to
maximize the number of dairy agripreneurs and presence of production and animal health
support services. A cross-sectional survey was conducted through choice experiment to elicit
dairy agripreneurs’ preferences of production, animal health and marketing support services.
The fieldwork was conducted between January and February 2020. A total of 682 dairy
agripreneurs were interviewed based on proportionate to size of the sub-counties as follows:
Gatanga, 278; Maragwa, 195; Kiharu, 143; and Kangema, 66. The collected data was cleaned,

edited and coded for data analysis.
4.2.2 Choice of production and animal health attributes and levels

The selection of the attributes used in the choice experiment was based on the domain
knowledge and empirical literature (Bardhan et al., 2015; Chawala et al., 2019; Mutenje et al.,
2020; Omondi et al., 2017; Rao et al., 2018; Wongtschowski et al., 2013). In addition, we
carried out in-depth interviews with dairy agripreneurs and focus group discussions with key
informants who included input providers, consultants in dairy sector, managers of farmer
cooperatives and government extension agents; to ensure that production, animal health and
marketing attributes selected were amenable to policy changes in dairy sector. The five
attributes considered in this study were group marketing, animal health, business plan training,
production support and monthly fee (KES). The dairy support services attributes and their

levels are defined in Table 4.1.
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Table 4.1. Production and animal health attributes and levels

Attributes Definition Levels

Group marketing Dairy agripreneurs engaging in collective 1. Yes
marketing of milk. 2. No

Animal health Access to preventive services (vaccination 1. Preventive
and deworming) and curative (drugs to cure 2. Curative
diseases).

Business plan training Training in management of resources in 1.Yes
agrienterprises. 2. No

Production support Access to services that improve productivity 1. Al
of cows such as improved breeds through Al 2. Improved feeds

Monthly fee (KES)

or improved feeds such as silage and hay

Amount of money paid in Kenya shillings
for utilizing the bundle of ASS

1. 500

2. 1000

3. 1500

4. 2000

4.2.3 Experimental design

The choice sets for the discrete choice experiment (DCE) were generated using NLOGIT
statistical program. This programme aided in generation of D-optimal design that maximized
D-efficiency from the 64 combinations of the attributes. Through this method, orthogonality
(attribute levels are independent of each other), level balance (attribute levels appear with the
same frequency), and minimal overlap (attributes do not take the same level within a choice
set) were taken care of. Twenty-four choice cards were generated and allocated to four profile
so that each dairy agripreneur was assigned one profile of six cards. Each card had different

attributes of production, animal health and marketing services options and one opt out option.

The choice experiment involved presenting the hypothetical choice cards to dairy agripreneurs.

Each scenario described attributes of production, animal health and marketing services for
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dairy agripreneurs. The agripreneurs were required to think about each scenario as if they were
making a decision between them in the real world. Then, they were told to choose among the
three options 1, 2 or 3 that they most prefer. If dairy agripreneur stated that he/she did not
prefer either option by choosing ‘None’ (I would not purchase any of these plans). The
respondents were asked to make a forced choice between two alternative productions, animal
health and marketing support services; an opt-out alternative of ‘no utilization of ASS’ in dairy

farming lacked realism. Figure 4.2 presents a sample of choice card used in the discrete choice

experiment.
Suppose you have a bundle of agribusiness support services provided to you to run your
dairy business. Below are three options, each with different attributes. If you were given a
choice, which option would you choose?
Attributes Option 1 Option 2 Option 3
Group marketing Group marketing No group marketing
Animal health Preventive Curative
Business plan | Business plan No business plan I would not
training training training purchase any of

these plans

Production support | Al services Improved feeds
Monthly fee (KES) | 2000 1500
Which option Plan 1 Plan 2 None
would you choose?

Figure 4.1 An example of a choice card used in the experiment with dairy agripreneurs

4.2.4 Model specification and data analysis

In order to estimate dairy agripreneurs’ general preferences for production, animal health and
marketing support services, the study used Random Parameter Logit (RPL)/Mixed Logit
model. This model has several merits which make its suitable for this study. First, compared
to multinomial or conditional logit models, mixed logit is very flexible and it relax the
restrictive independence of irrelevant alternatives assumption (I1A). Hence, the unobserved
variables were allowed to correlate over choice options. Moreover, RPL accounted for

unobserved preferences heterogeneity across the dairy agripreneurs so that it was possible to
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get multiple choice sets from the same respondents with unrestricted substitution patterns.

Mixed Logit Model is usually expressed as:

P. = j IO IR A0 A ®)

where L (f)is the logit probability evaluated at parameters j:

evni (ﬂ)
Lni (ﬁ) = W ............................................................................................................ (4)
j=1

and f(p)is a density function, V, (f) is the observed portion of the utility, which depends

on the parameters £. If utility is linear in £, then

In this case, the mixed logit probability takes its usual form:

j[z ﬁ] R0 X (6)

The mixed logit probability is a weighted average of the logit formula evaluated at different

values of £, with the weights given by the density f(f). The weighted average of several

functions is called a mixed function, and the density that provides the weights is called the

mixing distribution. Mixed logit is a mixture of the logit function evaluated at different 3 ’s
with f(f)as the mixing distribution. Standard logit is a special case where the mixing
distribution f () is degenerate at fixed parameters b: f(f)=1for f=b and 0 for S KD.
The choice probability then becomes the simple logit formula;

eb'xni
The mixing distribution f(£)can be discrete, with S taking a finite set of distinct values.
Suppose /3 takes M possible values labeled b,,..., b, , with probability S, that #=b_. In

this case the choice probability is

ZS (ze e ] ....................................................................................................... ®)

The above can be interpreted as there are M segments in the population, the share of the

population in segment m is sm, which the researcher can estimate within the model along with
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the b’s for each segment. Using this model, the price coefficient was assumed fixed. This
assumption helped to avoid price dispersion around zero, which implied excessive willingness

to pay for production, animal health and marketing support services

4.3 Results and discussion
4.3.1 Descriptive statistics

Table 4.2 presents the socio-economic and institutional characteristics of our sample (n = 682).
The majority of respondents are male dairy agripreneurs (70.4%), which reflects dairy farming
being dominated by male agripreneurs due to ownership and control of resources in the
households (Machina & Lubungu, 2019). The average age of the respondents was 55.6 years,
with mean experience in dairy farming being 18.8 years. Majority of the respondents had
primary education which indicates low literacy level among the dairy agripreneurs. In relation
to land tenure, 61% of the respondents owned land with title deeds with an average land size
of 1.3 acres. Majority of the dairy agripreneurs keep 3 cows, which produce about 14.3 litres
of milk per day and a litre of milk is sold at KES 33.2. the mean distance to veterinary and
output market is 2.8 Km and 2.1 Km respectively. Table 4.2 also shows statistical significant
difference in age of household head, the level of education, household labour, experience in
dairy farming, land tenure and milk yield between male- and female-headed households. Male
household heads are more educated, have more household labour and produce more milk than
their female counterparts. While female agripreneurs are older, more experienced in dairy

farming and own land with title deeds than the male counterparts.

Table 4.2. Respondents’ socio-economic and institutional characteristics

Variable All (n=682) Male (70.4%) Female (29.6%) P-value
Age (years) 55.55 54.76 57.43 0.02°
Education level* 3.60 3.71 3.32 0.012
Household labour (number) 3.43 3.64 2.93 0.012
Experience (years) 18.82 17.59 21.73 0.012
Land tenure (1=with title deed) 0.61 0.59 0.66 0.08¢
Land size (acres) 1.29 1.28 1.33 0.63
Number of cows 2.50 2.53 2.42 0.44
Milk yield (Litre/day) 14.29 15.36 11.75 0.012
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Milk price (KES) 33.19 33.36 32.79 0.30
Distance veterinary clinic (Km) 2.79 2.80 2.78 0.98
Distance output market (Km) 2.12 2.41 1.43 0.54

a.b.¢ Significance level at 1%, 5%, and 10% respectively. * 1=no formal, 2=adult, 3=primary,

4=secondary, 5=college, 6=university

4.3.2 Dairy agripreneurs’ preferences for production, animal health and marketing

attributes

The coefficient estimates of mixed logit are presented in Table 4.3. All the attributes were
significant (at 1% confidence level). Dairy agripreneurs positively value group marketing,
curative services and artificial insemination services; while they negatively value business plan
training service.

Table 4.3. Mixed logit model regression results estimating preferences for production,
animal health and marketing attributes

Mean effects Standard deviation

Attributes Coefficient SE Coefficient SE
Monthly fee for service 0.0018*** (0.0005) 0.0018***  (0.0005)
Group marketing service 2 15.9133*** (3.2267 9.9212***  (2.0568)
Business plan training service ° -4.3614*** (1.0221) 5.5883***  (1.1765)
Curative service © 4.6623*** (1.0178) 3.4416***  (0.8114)
Artificial insemination (Al) ¢ 5.0935*** (1.1756) -3.0470***  (0.7195)
Model fit

Log Likelihood -757.602

Number of dairy agripreneurs 682

Number of observations 6138

Wald 2 280.40***

Note: SE = Standard errors in (parentheses); a reference is selling individually; b reference is
no business plan trainings; c reference is preventive service; d reference is improved feeds.

*** coefficients are significant at 1% level.

The willingness to pay (WTP) for various production and animal health attributes are reported

in Table 4.4. Willingness to pay is the amount of money dairy agripreneurs are willing to forgo
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each month in order to utilize a particular attribute of production, animal health and marketing
services. This is the monetary value that dairy agripreneurs place on the different attributes of
dairy support services and it was derived from the coefficient estimates in Table 4.3. For group
marketing attribute x;, for example, it is simply the value Bj/ p1 where B1 is the coefficient on
monthly fee for service. Overall, group marketing service had the highest willingness to pay
(KES 8797.91/month) and business plan training service had the least (KES 2411/month)
among the respondents. Moreover, dairy agripreneurs were willing to pay KES 2816.01 and
KES 2577.62 per month for artificial insemination and curative services respectively.

Table 4.4. Estimated willingness to pay for various production and animal health
attributes

Attributes Mean Std. Dev (95% Conf. Interval)
Group marketing service 8797.91*** 1465.45 11670.14 to 5925.69
Business plan training service — -2411.29*** 441.33 -1546.31 to -3276.28
Curative service 2577.62*** 456.65 3472.63 t0 1682.62
Artificial insemination (Al) 2816.01*** 480.53 3757.83 10 1874.19

Number of dairy agripreneurs 682

Number of observations 6138

Notes: (i) Calculations based on coefficient estimates in Table 4.3. (ii) We used the nlcom
command in Stata to calculate WTP and 95% confidence intervals; *** Significant at 1% level

4.3.3 Discussion

The parameter estimates for price coefficient was positive and statistically significant (P <0.01)
implying that dairy agripreneurs were more likely to utilize production, animal health and
marketing services with higher prices, ceteris paribus (Table 4.3). This is contrary to
expectation that a higher fee would reduce the probability of using agribusiness support
services among dairy agripreneurs. This finding indicate that cost of service is not a limiting
factor in utilization of production, animal health and marketing services. Therefore, dairy
agripreneurs were willing to pay any reasonable cost in order to get dairy support services.
This underscore the need for service providers to provide quality dairy services which are
efficient and effective. These findings are consistent with Mwanga et al. (2019), who reported

that farmers were more willing to pay higher cost for Al service. However, it is contrary with
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those by Omondi et al. (2017), who reported that dairy agripreneurs had higher preference for
Al profile that offered lower prices. These results indicate that in current market situation,
dairy agripreneurs are more willing to pay for production, animal health and marketing services

which could be attributed to increased commercialization of dairy agripreneurs.

With regard to group marketing, farmers can sell their milk through groups such dairy
cooperatives or individually through middlemen, retailers and consumers. Group marketing
had the highest positive significant coefficient, indicating that, above all, dairy agripreneurs
would like support services that facilitate the access to stable markets and better prices. Group
marketing allows farmers to manage marketing challenges such as presence of brokers,
transportation limitations and managing produce quality. Through a marketing group, the
farmers will easily consolidate produce in joint transportation mechanism, avoid brokers and
ensure every member of the group adheres to produce standards as reported