A Community Knowledge-Based Assessment of Smallholder Farmers’
Perception of Cluster Farming and its Potential Role in Sustainable
Accessibility to Farmer-Centric Support in Nigeria.
by

HAMZAT Azeez Adewale

A thesis presented to the
School of Collective Intelligence,
Mohammed VI Polytechnic University,
in fulfillment of the
Thesis requirement for the degree of

Master in Collective Intelligence.

Supervised by:
Professor Mark Klein
Reviewed by:
Professor Cathal O’Madagain

September 2022



AUTHOR’S DECLARATION

I hereby declare that I am the sole author of this thesis. I understand that my thesis may be made

electronically available to the public



ABSTRACT

This study aimed to understand the views of smallholder farmers in Oyo State, Nigeria, towards
cluster farming as a means of promoting sustainable farmer-centric support. Cluster farming is an
economic approach for small, limited resource, and socially disadvantaged farmers to increase
productivity, reduce risk, and improve community growth by organizing smallholder farmers into

a collective unit through a participatory approach.

Data was collected from 300 smallholder farmers through a combination of structured
questionnaires and deliberative surveys. The study evaluated the farmers' views on cluster farming
using five key frameworks: productivity, knowledge, collaboration, efficiency, and support. The
closed-ended questions were analyzed using descriptive statistics, while the open-ended questions

were analyzed through natural language processing.

The results showed that only 9% of the farmers had participated in cluster farming, despite 85% of
them being aware of its existence. 79% believed that cluster farming can be an efficient solution
for crop farmers, but 83% thought that the lack of investors could limit its effectiveness.
Additionally, 25% of the farmers felt that legal documentation between cluster members and
stakeholders may be necessary in case of conflicts of interest or to ensure uniformity and genuine

support.

The results also revealed that access to cluster markets, finance, yield improvement, participation
in extension training/services, and engagement were factors significantly impacting the farmers'
positive perception of cluster farming. This information can be used by policymakers to understand
the challenges faced by smallholder farmers, predict their actions and demands, and provide high-

impact support programs through cluster farming.
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background

Agriculture is a vital sector for the sustained growth not only for developed countries but more
importantly for developing countries, especially agriculture-based countries such as those in Sub-
Saharan Africa. In Africa, 73% of the rural population consists of smallholder farmers, and they
make up about 80% of total farmers (Arias et al., 2013; Rapsomanikis, 2015; Kienzle, 2015). Most
of the farm holdings in Africa are farms with fewer than two hectares operated by rural smallholder

farmers who are dependent on agriculture for their economic livelihoods (Kamara et al., 2019).

Nigeria is one of the most densely populated countries in the world with about 95% of the farmers
being smallholders (Mgbenka et al., 2016). Despite their contribution to the economies and
household food security, Nigeria’s smallholder farmers are among the most vulnerable people
working in agriculture (Dorward et al., 2005, World Bank, 2002). They are constrained by lack of
capital assets, infrastructure, and a lack of market institutions that would enable them to increase
agricultural productivity. This results in high transaction costs, ineffective coordination, pervasive
market defects (Moustier, 2013; Rola-Rubzen et al, 2012). These are formidable problems the
resolution of which will take much time, effort, and resources. However, Nigeria among most other
African countries, have failed to meet the requirements for a successful agricultural revolution, and

lags far behind the rest of the world (Diao et al., 2010).

Although farmer-centric support is available in some forms, many smallholder farmers do not have

easy access to it. In fact, they are often forced to sell their crops at a lower price due to the limited



availability of services that would link them to good industries that need farmers’ produce as raw
materials (Olushola & Oladimeji, 2020). Despite the implementation of poverty reduction
strategies and economic liberalization intended to open fresh market-driven opportunities for
economic growth, the results in many sub-Saharan countries have been mixed (Winter-Nelson &

Temu, 2002; Fafchamps, 2004).

According to Mgbeka et al (2016), governments in Nigeria and a few foreign organizations have
made conscious attempts throughout the years to increase agricultural productivity, but these
efforts have not produced the desired outcomes. Many smallholders still practice subsistence
farming and are unable to earn enough money to afford basic necessities such as clothing, housing,

and food (Adewumi & Ilori, 2014).

Smallholder farmers need assistance in overcoming market imperfections and other barriers to
sustainable agriculture (Batt et al., 2010). Otherwise, managing the scale differences between
actions taken at the farm level and repercussions at greater ecosystem scales will be a significant
problem (Sabo et al., 2017). Lack of support forces many farmers into competing for limited

resources such as plots of land, which can lead to conflicts and human rights abuses.

For example, farmers in some parts of northern Nigeria have been accused of illegally occupying
land and farms belonging to Fulani herders, leading to violence and confrontation between the two
groups. Hence, they often cannot meet stringent food safety and quality control requirements,
seldom able to provide standardized products on a continuous basis, and often lack market

information (Gulati et al. 2007).

Even though farmers can collaborate in groups to tackle most of these problems, poor coordination

between agricultural providers limits the exploitation of potential synergies amongst actors (Chowa



et al., 2013). This leaves smallholder farmers without the resources they need to be successful in
sustainable agriculture (Teresa and Poli, 2015). The government and other organizations need to
provide more support for small-scale producers, especially in terms of access to markets and

affordable credit (Watson, B., 2008; Shiferaw et al., 2009; Oyeyinka et al., 2012).

To increase the reach and impact of a farmer-centric support program, development organizations
frequently group smallholder farmers into agricultural clusters for collective action (Oakeshott,
2016). Cluster farming is an economically viable practice to sustain small, limited resource, and
socially disadvantaged farmers. According to researchers (e.g., Inan, 1984; Srinath et al., 2000; Uy,
2005; Marilou O. Montiflor, 2012; Olatunji & Letsoalo, 2013; Shukla et al., 2019), cluster farming
involves the organization of many smallholder farmers (usually facilitated by government and/or
private organizations) into a collective unit through participatory approach to share resources and
expertise, to accomplish common goals, increase productivity, reduce risk, and for community
growth. Although we may argue that there are some tiny conceptual differences between group
farming, cooperative farming, and cluster farming, we would like, for simplicity, agree here that

they can be used interchangeably.

Often than not, when collective intelligence in agriculture is being discussed or browsed on the
internet, what usually comes up is about the application of digital infrastructures in agriculture.
However, this is very limiting to the conceptual values of collective intelligence. Unarguably,
collective intelligence involves the use of multiple minds to solve problems in such a way that, a
group of average people produces better results than any one member of the group (Leimeister,

2010; Landemore, 2012; Woolley et al., 2015).



Similarly, Cluster farming is a form of farming that differs from traditional farming in the way that
it is operated. It has been demonstrated that farming in clusters is an economically viable practice
to sustain small, limited resource, and socially disadvantaged farmers and forestland owners with
their agricultural operations (Uy, 2005; Mendoza, 2006; Marilou O. Montiflor, 2012; Karki et al.,
2021). Therefore, it should be known as the collective intelligence agriculture because it brings
multiple farmers together, pooling their knowledge and creativity to solve their problems, generate
ideas, solutions, and markets. Therefore, individual producers who choose to cooperate, e.g., for
marketing, work together to make decision and share information are referred to as cluster farmers

(Uy, 2005; Gualberto, 2007).

Some African nations have implemented a policy of group farming (clusters) to increase their low
agricultural productivity (Okuneye, P.A., 1984). However, the Farm Settlement Scheme and other
group farming programs' history demonstrates that they have had mixed fortunes. This is primarily
the result of an inadequate strategy, particularly given that these programs are implemented by a
bureaucratic organization with little to no input from the farmers. For instance, Successful
collective action in marketing necessitates better coordination of various activities for the delivery
of desirable high quality and standardized products (Bekele et al. 2009). Farmers must be
adequately involved in the development and management of strategies that concern them, and must
be implemented methodically. Smallholders possess many workable ideas that can assist in putting
agriculture on a more sustainable and fair footing because of their immense collective experience
and deep knowledge of local conditions (Hassanein and Kloppenburg, 1995; Barahona and Levy,

2003; Knickel et al., 2008).

Cluster farming has the potential to bring about significant changes in the lives of rural farmers,

however, some researchers claim that group projects are typically plagued with issues as a result
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of low farmer participation for a variety of reasons. Some of the cited reasons are the lack of
adequate institutional and extension support, including expanded beneficiary access to inputs,
credits, extension services, transport, market, and government programs (Bembridge, 2000;
Mayende, 2004). Naik et al., (2010) found that cluster development has been extremely effective
at changing the economies of many nations and fostering the growth of multinational corporations

(MNCs).

According to Montiflor (2007), four major elements were found to be influencing the operations
of cluster farming groups in Mindanao: different cluster farming strategies, the need for additional
farmer leaders, fostering and maintaining farmer engagement, and the existence of powerful
institutional support organizations. However, information about the Nigerian farmers’ perception
of cluster farming is insufficient and not well documented. Hence, this study assessed the
smallholder farmers’ perception of cluster farming; whether it would be receptive to them, and
whether they would think it would break the barriers between them (their communities) and

accessibility to farmer-centric support programs.

1.2 Aims and Objectives of the Study

The general objective of the study was to investigate the perception of smallholder farmers to
clustering and the factors that make cluster farming a viable approach to gaining farmer-centric

support for smallholder farmers in Oyo State, Nigeria.

The specific objectives were to examine:

i.  How do farmers (individually and/or in groups) differ in their understanding that cluster

farming would lead to either positive or negative outcomes?



ii. ~ What are the perceived barriers to cluster farming for farmers and farmers’ support

managers.
1.3 Hypothesis
1. The null hypothesis: There is no association/correlation between cluster farming and

accessibility to farmer-centric support.

ii. The alternate Hypothesis: There is a significant positive correlation between cluster farming

and farmer-centric support.

1.4 The Significance of the Study

It is hoped that the findings of this study will contribute to developing a better understanding of
smallholder farmers’ needs and that it will be a useful resource for policy makers in designing
cluster farming approaches and any other agricultural development program. We believe that this
information can help governments and non-government organizations with their advocacy,
research, and outreach projects. The findings of this study may also serve as a starting point for

future research for academics and professionals.



CHAPTER TWO

2.0 LITERATURE REVIEW

To allow for deeper understanding of the literature revolving around the usefulness of cluster
farming approach, we will use this chapter to explore some concepts regarding farmer-centric

support, community knowledge, and collaboration as they relate to smallholder farmers.

2.1 Smallholder Farmers’ Barriers and Accessibility to Farmer-centric Support

Smallholder farmers are a critical part of the global food system and play an important role in
sustainable agricultural production (Sabo et al., 2017). These farmers generally have limited
opportunities for livelihood improvement because of limited farm size, poor knowledge of

production, marketing, and difficulties accessing finance.

Overall, there is no doubt that smallholder farmers form the backbone of the Nigerian agricultural
sector, and smallholder farms are Nigeria’s current reality, holding the key to agriculture’s
comeback (Mgbenka et al., 2016; Ezekiel, O, 2017). The Nigerian agricultural sector is the largest
employer in the country and is an important source of income for more than 70% of Nigerians.
Nigeria alone possesses 98.3 million hectares of land, of which 74 million are suitable for farming.
However, only 50% of this land has been used to grow crops and raise cattle, putting the country's
ability to combat hunger and poverty at risk (Opara, S., 2011). Given its vast natural resource

wealth, the Nigerian economy is capable of ensuring food security (Sabo et al., 2017).

Smallholder farmers, particularly those in Africa and other developing countries, are at risk of
going out of business due to the competitive pressure brought on by globalization and large-scale

commercial farmers. It is anticipated that smallholders in Africa will either completely transition



to subsistence farming or disappear altogether (Mudhara 2010). The FAO estimates that 500
million smallholder families produce over 50% of the food to feed the world’s population and it is
they who will have to bear the brunt of the need to increase food production by over 60% by 2050

(FAO, 2011b).

The International Fund for Agricultural Development (IFAD, 2009) lists several factors that hinder
high production in Nigerian small-scale farming. These include: a sizable portion of small-scale
agriculture that lacks both sustainability and profitability; a vicious cycle of poor productivity and
income, severe financial constraints, and constrained investments or input availability/use; the
absence of market access and of reliable processing and distribution; and the lack of market access
and of credible processing and distribution. To increase the productivity of small farms,
sophisticated farm inputs are required. These inputs include fertilizers, a wider selection of seeds
and seedlings, feeds, plant-protection agents, agricultural machinery, equipment, and water

(Mgbenka et al., 2016).

Fragmentation, which happens when individual farmers are unable to establish ties with other
farmers and are uninformed of what each other is doing, is also one of the obstacles keeping
smallholder farmers from receiving agricultural support (Adela et al., 2022). A recent survey found
that only 38% of smallholder farmers in Nigeria have regular access to information about new
farming techniques, weather predictions and other developments that can help them improve their
productivity (FAO, 2018). Accessing training and other sorts of information that can assist them
advance their farming techniques is particularly troublesome in this regard. Many developing
countries do not offer adequate extension services to their farmers, and even when they do offer
them, they often do not adequately meet the needs of their intended beneficiaries (Brown et al.
2005). This means that smallholders in these countries are often left without the support they need
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to be successful agricultural producers. Given the significance of information access, it is perhaps
not surprising that the majority of Nigerian smallholder farmers think that the government ought

to take a more active role in boosting the nation's agricultural sector.

The Nigerian farming system as it stands does not fully utilize contemporary farming methods,
financial resources, advice services, and market data. Frequently, they lack access to the resources
needed to finance the crucial agricultural projects (Komicha and Ohlmer, 2006). Smallholder
farmers' productivity and profitability are hampered by their inability to optimize their operations
and increase yields due to limited access to resources. This is in part because the majority of farmer-
centric support programs are managed by governments or international organizations that are

difficult for smallholder farmers to access when they live in remote areas.

In addition, agricultural development agencies are unlikely to invest in rural areas that are not seen
as viable investment opportunities (Oni, 2008), which means that they are less likely to offer much-
needed technical assistance and marketing support to local farmers. When these agro-industries in
both rural and urban centers are unable to sustain production and there is a steep drop in food

production, hunger and poverty will rise.

2.2 Impacts of community knowledge on smallholder farmers’ performance.

As agriculture systems become more complex, farmers’ access to reliable, timely, and relevant
information sources becomes more critical to their competitiveness (Kabelele et al., 2015).
Agricultural knowledge is a critical resource for farmers (Lwoga, 2011; Mtega et al., 2016), and it
can be easily transferred between generations, contributing a valuable advantage to be derived from

cluster members which provide opportunities for rural farmers to improve their livelihoods.



Farmers constantly share information about things that are important to them. These exchanges

have been particularly well documented for seeds of different crops and varieties (Cromwell 1990).

To compensate for the lack of formal sources, farmers often relied on informal sources of
knowledge within their farming community (Boahene et al 1999; Lyon 2000; Llones &
Suwanmaneepong, 2021). The knowledge producers and users make up the agricultural knowledge
value chain. As knowledge is developed with the intention of assisting farmers in boosting
productivity, farmers play a key role in agricultural knowledge management. They do transfer this
agricultural knowledge through social interactions (Nonaka et al., 2000; Conley and Udry 2010),
and communities play an important role in reinforcing smallholder farmers’ success (Hellin et al.,

2009).

In rural areas of developing countries, it is often difficult for members of the older generation to
share their knowledge of local agricultural practices with younger members of the community, as

the older generation is losing touch with the skills and knowledge of their forebears.

The elders often have limited access to education and experience, which makes it difficult for them
to impart knowledge in a way that is comprehensible to the younger generation. This gap has
significant implications for the future of sustainable agriculture, as it becomes increasingly difficult
to acquire and/or transfer this vital knowledge from older generations to younger generations. This
problem, however, can be adequately managed through effective knowledge flow/transfer among

cluster members (Karki et al., 2021).

By exchanging information and expertise, we can draw on one another's experiences. This
encourages innovation and progress in the best-case scenario on the technical, social, and economic

fronts (Rutz and Zingerli; 2009). All published and unpublished knowledge on the broad topics of

10



agriculture is included in the category of "agricultural information," which also includes inventions,
concepts, and technologies of agricultural policy (Aina, 1990). The goals of agricultural
information, however, are seldom ever achieved if farmers lack access to it. Agricultural companies
are often unable to access relevant information regarding the knowledge base of farmers. This
makes it nearly impossible for them to effectively develop products, strategies, and services that
meet the needs of the market. Knowledge can be of different types - traditional knowledge which
is transmitted orally or through demonstrations and local knowledge which is based on personal

experience and informal education (Kotani & Nakatsuji, 2012).

In traditional knowledge, community members pass on information informally through informal
networks, but this is usually less reliable than formal knowledge transfer methods such as extension
services or educational programs. Local knowledge is another type of knowledge that can be useful
for farmers because it provides them with practical solutions that are tailored to their local

environment.

Overall, local knowledge and traditional knowledge can provide significant benefits to smallholder
farmers but neither of them may replace formal knowledge transfer methods (Diekmann et al, 2009.
Datta et al. (2013) found that farmer knowledge programs focused mainly on imparting technical
knowledge were less effective than traditional programs that provided more training on how to
utilize local resources. This indicates that the approach that a development agency takes when

designing a knowledge transfer program can have a substantial impact on its outcomes.

Summarily, this section demonstrates the importance of providing both traditional knowledge and
technical knowledge to smallholder farmers to help them improve their productivity and food

security. Our understanding is that even though local knowledge and traditional knowledge are
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beneficial, they may not replace formal knowledge and vice versa, unless. This combination of
knowledge facets is what is usually missing in adoption training programs leading to farmers
sticking to their old and tested methods. However, if cluster farming is well managed, it would
bring individuals farmers of various levels and kinds of experience, with qualified extension agents

testing out the different combinations of these methods and in different areas.

23 Collaboration among smallholder farmers

Collaboration in food systems is important, as many academics have noted (e.g., Che, Veeck &
Veeck, 2005). The successful management and growth of sustainable agriculture is increasingly
recognized as requiring collaboration among farmers (Prager, 2015). To deal with complex
sustainability requirements in agri-food supply chains, collaboration among heterogeneous
stakeholders is essential to collectively achieve a competitive advantage for better environmental,

business, and societal outcomes (Schiller et al., 2014; and Vitunskiené et al., 2014).

Due to collaboration, many innovations have spread from farmer to farmer without the intervention
of any formal agricultural extension services, such as the diffusion of the moldboard plow in many
parts of Africa. The most immediate benefit to the individual farmer is increased production.
Andersson et al. (2005) assert that when farms collaborate, they use their resources more

effectively, improve accessibility to farmer-centric support and can coordinate their efforts better.

Che et al. (2005) found that because they are typically geographically isolated and often lack certain
marketing skills, farmers who interact directly with consumers have a greater need to participate
in collaborative marketing initiatives, compared to those who grow commodity crops. Farmers can
collaborate to share resources and lower handling costs during harvesting, claim Dania et al.

(2018). This will assist farmers and agricultural enterprises that have limited access to resources,
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technology, information, and skills in maintaining their operations and enhancing the quality and

accessibility of their food by putting it on the market.

The majority of scientists stress that only active collaboration between farmers, agricultural
suppliers, food processors, consumers, academic communities, and policy officials can assure the
growth of sustainable agriculture. According to Jarrett et al. (2015), coordinated and collaborative
initiatives can help address local land management issues, enhance social cohesion and knowledge
exchange within the farming community, and positively engage the general public in landscape
scale conservation. Collaboration has also been deemed crucial for preserving the social and

economic sustainability of farming (Sutherland et al., 2015; Sulewski et al., 2018).

Business-to-business collaborations in the food industry have also led to improving economic,
environmental, and social standards through effective communication among farmers and traders
(Hamprecht et al., 2005). Farmer organizations have the potential to mitigate the effects of
imperfect markets by enabling contractual links to input and output markets, leveraging market
functions for smallholder farmers. One such example is the establishment of a network for rice

growers in the Mekong Delta in Vietnam (Le Coq et al., 2004; Vo et al., 2013; Berg et al, 2017).

However, for the parties that do engage in collaborative efforts, activities are often limited due to
issues such as reliability, convenience, seasonal constraints, and price (Starr et al., 2003). Vogt and
Kaiser (2008) identified the lack of infrastructure, financial support, and institutional support as
barriers that inhibit collaborative efforts even if local food system stakeholders are willing to

collaborate.

Stakeholders have opportunities to enhance market share, market growth, and margins within a

collaborative system. Cooperatives provide small-scale farmers with an opportunity to sell their
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crops to a larger market (Dania et al., 2018). Farmers can also share their knowledge and expertise
regarding different agricultural practices and the quality of their products. Ultimately, greater
cooperation between smallholder farmers can result in the empowerment of rural communities and
promote sustainable agriculture practices. Collaboration is essential for empowering farmers,
especially those in communities with poor socioeconomic status, when it comes to gaining access
to funding and other resources that are essential to running a farming business (Lorencowicz et al.,

2013).

In this section, we have tried to establish the importance of collaboration among smallholder
farmers. This is crucial because collaboration is one of the four key components identified by
Montiflor (2007) as factors influencing the operations of cluster farming organizations in
Mindanao. The author asserted that some cluster members were unable to participate in regular
meetings and events because they were too busy with their farms and related businesses, while
some have had negative interactions that led to mistrust and lack of confidence. Therefore, for
sustainable cluster farming, effective and high-quality collaboration can make it easier for farmers

to access resources, opportunities, and rewards.

2.4 Overview of Cluster Farming

Cluster farming refers to the organization of many smallholder farmers into a collective unit
through participatory approach to accomplish common goals, share resources and expertise to
increase productivity, efficiency and yield (Inan, 1984; Srinath et al., 2000; Uy, 2005; Marilou O.
Montiflor, 2012; Olatunji & Letsoalo, 2013; Shukla et al., 2019). According to Axalan et al.,
(2011), cluster farming is said to have been developed by the corn industry as a strategy to access

governmental funding.
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Two clustering approaches have been identified in Southern and Northern Mindanao: an area-based
approach, where neighboring farmers group together, and a commodity-based approach, where
farmers plant the same vegetable and combine their produce to achieve a higher volume (Montiflor
et al., 2009). Galeski (1987) distinguished between four types of cluster farms. These included
group farms established by adherents of an ideology; landless families who were able to purchase

the land; collective farms organized by the government; and collective farms organized by farmers.

Farmers are unable to meet the expected volume and the quality demands of the rising institutional
market because most farms are small and operate independently. Part of the reasons for creating
cooperatives are to make loans more accessible and to engage in collaborative marketing of farm
products to increase income (Digby and Gretton, 1955; Republic of the Philippines, 1992). The
major goals of cluster farming are to plant similar crops, grade to a similar standard, combine the
harvest to get a higher volume, deliver in bulk to cutdown on transportation expenses, and thereby
boosting net income (Uy, 2005; Mendoza, 2006). Smallholder farmers must come together and
adapt to the new environment in order to participate in these growing marketplaces, or they risk

further marginalization (Boselie et al., 2003).

The clustering technique, in which a small group or cluster is organized and guided to enter the
market in order to enhance their incomes and quality of life, is one way to facilitate the delivery of
a more consistent volume of high-quality vegetables (CRS-Philippines, 2007). This kind of
collaborative marketing systems gives farmers greater market information, greater negotiation

strength, and a higher price, and may have a considerable positive impact on the farmers' income.

According to Brasier et al. (2007), cluster farming is a technique to foster community growth. This

is because members of the cluster are the first to enjoy the benefits of being in clusters. These
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benefits to the members may vary according to the individual interest but some of the initial
benefits may include being engaged with fellow cluster member, sharing knowledge, collaborating
on solutions, or at least informing one another about opportunities that may only be tapped as
clusters e.g., group cluster marketing (Uy 2005; Mendoza 2006). Part of the initial benefits that
clusters benefit prior to companies/investors is that being in clusters could produce a public good,
which might therefore justify government actions like providing subsidies (farmer-centric support).
The individual companies that facilitate the clusters (e.g., to gain ample access to the raw materials

being produced by the clusters) and their clients come second.

For groups of farmers in a specific region, cluster farming serves as a tool for production and
financial planning (Gualberto 2007). Farmer access to institutional markets, institutional
relationships, funding, and free or discounted inputs has been made possible through clusters (Real
et al., 2013). It has been demonstrated that the cluster farming strategy streamlined the marketing
channel, enhanced productivity, produced superior raw materials, and increased prices (Montiflor
et al., 2008; Ebarle et al., 2014; Rola-Rubzen et al., 2013; Washim et al., 2015). This technique has
significantly raised the standard of living for smallholder vegetable producers in the Philippines

(Lamban et al., 2013).

To increase the reach and impact of a farmer-centric support program, development organizations
frequently group smallholder farmers into agricultural clusters for collective action (Oakeshott,
2016). For example, in the southern Philippines, agricultural clusters have increased profits of
smallholder farmers (Rola-Rubzen et al, 2012) by improving their economies of scale, sharing
knowledge and risks, and innovations encouraged (Reardon and Berdegue, 2006; Brown and

Sander, 2007; Murray-Prior, 2008; Proctor and Vorley, 2008; Shepherd and Cadilhon, 2008).
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Clusters increase efficiency and profitability because they share similar inputs, such as labor with
specialized skills, according to Goetz et al. (2004). In a "big-box" environment, clusters give small
farmers countervailing market power. They are particularly useful to agribusinesses and small-
scale farmers alike. They both gain from creating new, site-specific tacit knowledge and

cooperating to address new needs, such as environmental, social, and economic objectives.

According to Goetz et al., clusters foster innovation and competition, and agricultural activities
always perform better in clusters. In Montiflor et al. (2015), a comparative study of clustered
farmers using a before and after approach revealed that the income of the farmers in the Philippines
increased by 42% after joining the cluster. The survey showed that over 82% of farmers made more
money from cluster farming than from individual farming. They mentioned high or higher market
pricing, better market chances, marketing aid, financial support, and access to production inputs.
Compared to the rates they obtained from traders, farmers benefited from cluster farming by

receiving higher and more consistent prices.

The application of cluster approach to scale up tilapia fish production in the Fiji Islands was
evaluated by Varawa et al. (2014). The cluster technique increased the farms' capacity from a 47%
level of operation to an 80% level of production, which resulted in a significant increase in income.
According to Axalan et al. (2011), farmers in a cluster improved their agricultural and marketing
methods, gained more technical and marketing expertise, had better access to capital, and earned
more money. The strategy helped to develop relationships of trust, assurance, dedication, and
collectiveness among cluster members. Clusters promote the expansion of local networks that

might lead to changes in management practices (Hassanein and Kloppenburg, 1995).
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Czerniawski (1986) coined the phrase "cluster marketing," describing it as a focused, local market
strategy to marketing planning and implementation based on the concepts of "economy of force"
and "mass." To concentrate attention on locations with the highest potential for business expansion
and greater sales, geographically separate consumer groups are developed. According to research
by Bernat (1999) on rural labor markets and industry clusters, the researcher noticed lower
transportation costs for local enterprises as a result of input and output market agglomeration, as
well as higher worker productivity and skill levels, knowledge spillovers, and a quicker

dissemination of innovation.

The aim of cluster (group) farming is to use more efficiently the scarce resources which might be
land (Bamiduro et al., 2011), labors and capital, etc. Another instance shows how cluster
(cooperative) farming has raised annual income by 24% in the Indian state of Jind (Joginder et al.,
1989). Group farming in Taiwan has increased farmers' revenue, reduced marketing expenses, and
increased their opportunity for progress (Chen, 1992). Cooperative production is typically viewed
as a way to increase smallholders' ability to increase product quality, as well as their capacity for
capital expenditures, managemkaent abilities, and bargaining strength (Sims et al., 1993; Coles and

Mitchell, 2011).

In general, cluster farming is a practical and effective way to communicate risks and risk
management to farmers to reduce risks and maximize returns (Mahida et al., 2014). It employs
practical economic concepts, such as economies of scale, effectiveness, least-cost methods, and
profit maximization, that are necessary to give the target groups more power (Karki et al., 2021).
However, group projects are generally beset by problems resulting from low participation by
farmers due to lack of adequate institutional and extension support including expanded beneficiary
access to inputs, credits, extension services, transport, market, and government programs, etc.,

18



(Bembridge, 2000; Mayende, 2004). Without the assistance of a public or private organization, it

can be challenging to handle the logistics of such a huge undertaking.

Getting groups of farmers to cooperate and coordinate their efforts can be challenging in the
absence of focused, farmer-centric support. Due to the frequent absence of infrastructure, this might
be particularly difficult in rural locations. A lack of empirical data on alternative forms of collective
action, participation factors, the effectiveness of marketing groups, and how supportive institutions
and policy support can strengthen the role of collective marketing groups persists despite the

growing interest in innovative farmer organization and market institutions (Dorward et al., 2005).
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CHAPTER THREE

3.0 RESEARCH METHODOLOGY

This chapter presents the research design, sample and sampling techniques, Data and Data

Collection Methods, and the Method of Data Analysis.

3.1 Study Area

Oyo State is made up of 33 Local Governments and is situated in the South-West geopolitical
region of Nigeria. It has a surface mass of 28,454 km and a population of 7,840,900, which has an
equatorial climate with dry and wet seasons and a high relative humidity. Oyo State has guinea
savannah in the north and rain forest in the south for its vegetation. In the north, there is grassland
with scattered trees where the south has dense forest. Plants including maize, yams, cassava, millet,

rice, plantains, cocoa trees, palm trees, and cashews can grow well in the state's environment.

3.2 Sample and Sampling Techniques

Five local government areas of Oyo State, Nigeria were purposely selected for this research. This
is because these areas are popular for their involvement in the state’s agriculture. From each local
government, two farming communities were randomly selected. From each farming community,
30 farmers were interviewed physically (n = 300). After receiving their consent to participate, the

participants were told of the study's goals and the data was gathered from May 2022 to July 2022.
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Table 1: List of the selected farming communities

Local Governments Selected Farming Communities
1. Iseyin i.  Ipapo
ii.  Kona-Odo Ogba
2. Iwajowa 1. Itasa
ii.  Idiko Ago
3. TItesiwaju i.  Okaka
ii. Alaga
4. Afijio i.  Akinmorin
ii.  Ojutaye
5. Oyo West i.  Fashola
ii.  Aba Oyo
33 Data and Data Collection Methods

Prior to the study, ethical approval for this study was obtained from the Oyo State Minister of
Agriculture. Additionally, community leaders gave their consent for entry into their areas, and
respondents provided their informed consent. The selected farming communities were visited, and
questionnaires administered in person in the form of interviews. Because ethical concern is crucial
to our research, participants could respond anonymously to the questions if they so desired.
Participants were free to choose not to answer some personal questions at their discretion and to

fully opt out if they so desired.

For this study, sampled farm households provided information on socioeconomic, demographic,
group membership, and cluster farming (perceptions)-related aspects. Questions were asked about
the respondents’ willingness to pay for extension service, their satisfaction with market availability,
selling price, problems facing them as crop farmers, why they would join a support program etc.
Questions were also asked to test awareness of the farmers about the existence of cluster farming

and their perception of its challenges and various advantages. Some of the questions regarding

21



cluster farming were measured through statements rated on a Likert scale. Open-ended question

was asked on why the farmers would support a cluster farming approach.

The close-ended questions were administered using structured questionnaires. Even though
smallholder farmers have a lot of problems they can collectively solve and discuss about, they are
geographically dispersed and have little or no internet access. Hence, the tool used for the in-depth
open-ended data collection in this research was the offline version of the deliberative survey; a new
kind of collaborative brainstorming tool, developed by the MIT Professor Mark Klein. Group
discussion and individual interviews were held to have reactions of the farmers concerning their

detailed experiences and their perceptions of cluster farming.

Extensively, some farmers’ groups were asked to highlight their most important problems in
agriculture. About 22 problem headings were listed. They were then asked to rank the list in order
of priority or problem intensity during meetings. They were able to do this through weighing the
pros and cons of whether one problem should take precedence over the other. Participant groups
include members officially belonging to some of the farmers groups such as: AFAN, Fashola

Farmers Association, Ipapo/Iseyin Farm Settlement group, Odooto community farmers, and NPF'S.

Going through the literature about cluster farming, we were able to gather that cluster farming is
reported to have had some 5 benefits separately reported. We have attempted to combine these
benefits and made them into a 5-key framework for evaluating cluster farming systems. This

framework would lay a good understanding of the concept for future studies.
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Figure 1: 5-key framework for cluster farming

34 Method of Data Analysis

The data from the Likert scale questions were number coded in excel such that “Strongly agree =
5, Agree =4, Neutral = 3, Disagree = 2, and Strongly disagree = 1”. The data was then analyzed in
Jupyter Notebook (Python IDE) for graphical (descriptive) and correlation analysis. Using the IDE,
data from the open-ended questions were analyzed using Natural Language Processing techniques

comprising the visual representation of the sentiment analysis, word cloud, and topic modeling.
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CHAPTER FOUR

4.0 (a) RESULTS AND DISCUSSION

This chapter presents the results of the analysis, followed by the discussion on the subject. The
result is presented in three subsections: demographic characteristics, correlation analysis, and

sentiment analysis.

4.1 Demographic characteristics

This section describes the dynamics in the respondents’ population for this research. It includes the
language, gender, age, education, reasons for farming, years in farming, annual income change

(2020 — 2021), etc.

4.1.1 Language distribution of the sampled population

What language would you prefer to be interviewed in?

Yoruba

English

Figure 2: Barplot of language preference of the respondents
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Figure 2 depicts the fact that the majority (95%) of the respondents were comfortable using Yoruba
language. The few 5% that preferred English as the language of communication included the non-

Yoruba speakers (e.g., Igbo, Togolese, Ghanian) and the educated ones among the farmers.

4.1.2 Gender distribution of the sampled population

Respondents' gender

Male

Female

Figure 3: Gender distribution of the farmers
The figure 3 shows that 87% of the respondents were men while the rest were women.

4.1.3 Age distribution of the sampled population

I How old are you? I

160 A

140 A

frequency

g8 8§ 8 8

QZ2%.
55 years or more Between 45 .54 years Between 35 -44 years Between 25 .34 years Between 15 .24 years
age (in years)

=]

Figure 4: Age distribution of the farmers
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Only a few smallholder farmers in the sampled communities were below the age 35. The majority

of the farmers were between the ages of 45 to 55 and more. It could be seen that only a few (0.7%)

of the sampled population were between the ages of 15 — 24 years.

4.1.4 Educational levels of the sampled population

What is your highest level of (formal) education?

Primary school

NCE / Polytechnic / University

No formal education Secondary School

Figure 5: Education level of the farmers

Almost half (49%) of the sampled population had a primary school education, 29% -not formally

educated, 15% - had a secondary school education, and 8% - have been privileged to attend a

tertiary education.
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4.1.5 Farming experience of the sampled population

I For how many years have you been farming?

200

175 A

150 A

125 A

100 A

frequency

More than 20 years 16 - 20 years 11 - 15 years 6 - 10 years 1-5 years
years in farming

Figure 6. Respondents’ years in farming
In all the communities, the majority (63%) of the farmers present have a farming experience of

more than 20 years, 17.3% have been farming for 16 — 20 years, while only 2.3% are new to

farming.
4.1.6 Respondents’ motivation for choosing crop farming
Why did you choose to farm?
o feed my family

T be independent

It is a family business
no whitecolar job

It is an hobby

It is profitable

| see it as a career

To teach children

It is easy

It is less boring

T pay some debts

r T T T T T T T

0 10 20 30 40 50 60 70
frequency

Figure 7: Respondents’ reasons for farming
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Looking at the responses above, we can confidently summarize the respondents’ various

motivations to just one thing; to generate income (money).

4.1.7 Respondents’ annual change in income (positive or negative)

|Annua| income change |

There has a general decrease in household income

Generally

there has been no change

Can't tell

There has been a general increase in household income

I T T T T T T T T

0 10 20 30 40 50 60 70 80
frequency

Figure 8: Respondents’ annual income change
Only 0.3% of farmers feel their household income has increased generally, compared to 83.3%
who claimed that it has decreased generally, 15.3% didn't think there has been a general change in
their household income, 1% couldn't tell, and 0.3% said they did not know.
4.1.8 Comparing the respondents’ years in farming (i.e., consistency and expertise)

in farming with the amount of annual (2020 - 2021) income change
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How would you describe the change in your household’s average income between (2020) and (2021)?

annual_income
160 Can't tell
Generally, there has been no change
There has a general decrease in household income

There has been a general increase in household income

120

frequency
3
o

8 &8 8 8

1-5years 11 - 15 years 16 - 20 years 6 - 10 years More than 20 years
smallholder farmers' years in farming

o

Figure 9: Change in respondents’ household income compared to years in farming
Most of the farmers very experienced in crop production believed they have accomplished less

between 2020 and 2021.

4.1.9 How much do the smallholder farmers think they need extension services

How willing are you to pay for extension services?

| can consider it (willing).

Never (not willing).

Very willing.

Figure 10: Respondents’ willingness to pay for extension services
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We gauged the extent of availability—or lack thereof—of extension services using the respondents’
willingness to pay. More than 90% of the respondents said they would be prepared to pay for

extension services in exchange for easier access to support programs.

4.1.10 Major problems facing the smallholder farmers

Which of these is a problem facing you as a farmer?

Lack of capital

No availability or expensive machinery (tractors)
Inadequate land

poor market availability or unsuitable market price
Scarce/expensive fertilizers

Inaccessible support programs

Inaccessible labourers

Herdsmen problem

Less accessibility to extension agents

'“IIIII|

No quality seed or seedlings

o
8
]
8
8

frequency

Figure 11: Respondents’ list of problems in order of intensity

Lack of capital happened to be the greatest limiting factor for the smallholder farmers in the
sampled communities. Other major issues include lack of access to machinery, land tenure, suitable
market, lack of inputs like fertilizers, inaccessible support programs, herdsmen attacking farms

with cattle, poor extension services, and poor supply of improved seeds or modified seedlings.
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4.1.11 Farmers’ satisfaction with the current market availability

How satisfied are/were you with the availability of markets
for your last year's farm produce?

- 8 7%
20
3 150
c
)]
3
]
&
100
50
9.3%
2% 23%
0 [ — _03%
Dissatisfied. very dissa“she:'euher satisfied nor dissatisfied. - satisfied. Very satisfied.
Satisfaction scale

Figure 12: Respondents’ satisfaction with their current marketing opportunity
The number of good markets that are within the reach of the farmers does not satisfy them. Only a

small percentage of them expressed some level of satisfaction.
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4.1.12

frequency

200

175

-
(o4
o

s
N
(%]

-
(=3
o

o

Farmers’ satisfaction with the current selling price

67.7%

Dssahshed y

How satisfied are/were you with the selling price
for the farm produce that you sold last year?

1.0% 1.0% 0.3%
vouy dissaus"e:l‘euher satisfied nor dissatisfied. satisfied Very satisfied

satisfaction scale

Figure 13: Respondents’ satisfaction with the selling price

Farmers generally express dissatisfaction with the prices being offered for their produce at the end

of crop season, which is similar to their response regarding marketing availability.

4.2.0

Exploration of the Cluster Farming Results

This subsection reports on the finding of the exploration of smallholder farmers’ perception on

cluster farming. As shown in Figure 1, we evaluate the cluster farming system using five criteria:

productivity, group knowledge, collaboration, effectiveness, and farmer-centric support.
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4.2.1 Respondents group membership

Group membership

vigeor oy g [
a
Maize growers group -
Cassava growers group -
vegetable growers group -
wrs [l

Traders association ‘

0 10 2 k) 4 6 60 ] &
frequency

Figure 14: Respondents’ group membership
The study shows about 78% of the farming officially (communally) belongs to at least a village or
community group. About 21% of them belongs to the “All Farmers’ Association of Nigeria
(AFAN), while a few others also belong to commodity groups like maize growers’ groups,
vegetable growers’ group, cassava growers’ group, and National Programme on Food

Security ,(NPFS), and traders’ groups.
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4.2.2 Awareness about cluster farming

Have you heard or participated in cluster farming before?

‘ Never heard of it
Participated at least once

Figure 15: Measuring farmers’ awareness level about cluster farming

Heard of it but never participated

According to the survey, more than 90% of smallholder farmers are already aware of cluster

farming, but only approximately 9% of them have ever engaged in it.

4.2.3 Farmers’ motivation for joining a support program

Why would you join a support program?

To get a linkage to better markets

To help improve on my yields.
To get training on better farming methods

Because a fellow farmer joins

frequency
Figure 16: Respondents’ reasons for joining a support program
82% of the smallholder farmers said they would enroll in a support program to gain access to better

marketing channels, 45% said it would help them get financing, 28% said it would increase their
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yields, 26% said it would help them learn better farming techniques, and 14% said it would be

because a fellow farmer was enrolling.

4.2.4 Productivity

Cluster farming most times increases farmers’ productivity

Agree

Neutral

Strongly agree

Figure 17: Cluster farming increases productivity

76% agreed that cluster farming most times increases farmers’ productivity, 14% strongly agreed,

and 10% were neutral.

4.2.5 Group knowledge

Group knowledge sharing contributes to the productivity
of individual farmer in my community

Agree

Disagree
Neutral

Totally agree

Figure 18: Group knowledge enhances productivity
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81% of farmers agreed that having access to collective information (group knowledge) increases

each farmer's productivity; 15% strongly agreed; 3% were indifferent; and 1% disagreed.

4.2.6 Collaboration (a)

Collaborating with other farmers is more effective in finding solutions than by myself

Agree

Disagree
Neutral

Totally agree

Figure 19: collaborating with other farmers is more effective in finding solutions

76% of the farmers agreed that collaborating with other farmers is more effective in finding

solutions than individually; 20% strongly agreed; 3% were indifferent; and 0% disagreed.
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4.2.7 Collaboration (b)

Sharing my knowledge at farmers’ meetings improves our collaboration.

Neutral .
0

Disagree

10 20 0 40 50 60 70
frequency

Figure 20: sharing my knowledge at farmers’ meetings improves collaboration

Similar to the results in figure 18, 74% of the farmers stated that sharing their knowledge in the
presence of other farmers increases collaboration (and/or collaborative problem-solving); 22%

strongly agreed; 3.7% were neutral, and 0.3% disagreed.
4.2.8 Efficiency

Cluster farming can be an effective way to solving most of your challenges as a crop farmer

Neutral I

0 10 2 0 4 5 60 70 &
frequency

Figure 21: Bar plot for cluster farming being an effective way
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79% of the farmers stated that sharing their knowledge in the presence of other farmers increases

collaboration (and/or collaborative problem-solving); 19% strongly agreed; 2% were neutral.

4.2.9 Support

Govt_&_org. will find cluster farming easier for farmer-centric support

Neutral I
0

Disagree

10 2 k) 40 50 60 0
frequency

Figure 22: Govt & organizations will find cluster farming an easier strategy
In order to reach smallholder farmers, cluster farming can be a viable method for policymakers to
use, according to 78% of the respondents. 18.7% of respondents strongly agreed, 2.7% were

indifferent, and 0.7% actually disagreed regarding this.
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4.2.10 Factors that can limit cluster farming

What challenges may hinder cluster farming?

It may need investors to work efficientlyy

It may need legal documentation between cluster members

There may be confiict of interest -

It may be hard to form uniform clusters

It may take some time to understand it

organizations have to be ready to truly help farmers

L4

10 ) k) 4 o} 60 [ L)
frequency

Figure 23: Challenges that may hinder cluster farming
The majority (83%) of respondents agreed that cluster farming might require investors to operate
well. 24.7% of the respondents thought there might eventually be a need to legally document the
cluster members and their activities; 17% thought it might be subject to conflicts of interest (e.g.,
with investors); 21.3% thought it might be difficult to form uniform clusters; 11.3% thought it
would take some time for them to understand how cluster farming could be beneficial; and 0.3%

thought it requires organizations to genuinely want to assist smallholder farmers.
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4.3.0 Correlation and Regression Analysis

4.3.1 Correlation between cluster farming variables

Spearman's Correlation Heatmap for Cluster Farming

Productivty

Group_knowledge

Collaboration

Individual_knowledge

Eficiency

Farmer centric_support

Poductivity ~ Group_knowledge  Collaboration  Individual_knowledge  Efficiency  Farmer centric_support

Figure 24: Spearman correlation plot between selected variables.
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4.3.2

Simple Linear Regression Analysis

OLS Regression Results

Dep. Variable: F
Model:

Method:

Date:

Time:

No. Observations:

Df Residuals:

Df Model:

Covariance Type:

armer_centric_support
0LS

Least Squares

Wed, 28 Sep 2022
08:14:02

R-squared:

Adj. R-squared:
F-statistic:

Prob (F-statistic):
Log-Likelihood:

nonro

210
204
5
bust

AIC:
BIC:

4.94e-16
-81.661
175.3
195.4

const

Productivity
Group_knowledge
Collaboration
Individual knowledge
Efficiency

0.2395

Omnibus:
Prob(Omnibus):
Skew:
Kurtosis:

Durbin-Watson:
Jarque-Bera (JB):
Prob(JB):

Cond. No.

2,163
435,762
2.37e-95
121.

Notes:
[1] Standard Errors

assume that the covariance matrix of the errors is correctly specified.

Figure 25: OLS model summary

41



4.4 Natural Language Processing

4.4.1 Sentiment Analysis

Sentiment Analysis (using TextBlob) on why smallholders farmers
would support cluster farming

j—— 1 ssz%farmersposmvelymmkofclmterfarmm

== 4 8% farmers tively think of ci 1 a

Figure 26: Sentiment analysis pie plot

4.4.2 WordCloud

Why would you support cluster farming?
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Figure 27: Wordcloud of the respondents’ motivation for supporting cluster farming
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This was an open-ended question which allowed the respondents to fully express their perception
towards cluster farming and its potential to gaining access to farmer-centric support. In this plot,
the bigger and bolder a word appears, the more often it was mentioned and the more important it
is to farmers. This can be used to understand the smallholder farmers’ pain points, sentiment,

recommendation, and opportunities for policy makers to harness.

4.4.3 Topic modeling on why farmers would support cluster farming

A topic model is a type of statistical model that is used to discover the underlying themes or topics

that are present in the data. In the context of cluster farming, we used topic model to understand

why farmers would support this approach to farming.

Selected Topic{1 | [ Previous Topic | | Next Topic | | Clear Topic | Slide to adjust relevance metric:2) :
A=1 00 02 04 08 08

-

Top-30 Most Relevant Terms for Topic 1 (38.7% of tokens)
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Intertopic Distance Map (via multidimensional scaling)
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Figure 28: Topic 1 model

Top-30 Most Relevant Terms for Topic 2 (22.1% of tokens) Top-30 Most Relevant Terms for Topic 3 (15.2% of tokens)
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Figure 29: Topic 2 model Figure 30: Topic 3 model
The efficiency topic is represented by the large red circle near the center of the visualization, while
the accessibility and productivity topics are represented by smaller circles positioned farther away

from the center. This visual representation makes it easy to see at a glance the main themes that are

present in the responses, and to understand the relationship between the different topics as related

to cluster farming through our 5-key framework.

4.0 (b) DISCUSSION

As mentioned under methodology, this study was a community knowledge-based assessment

because it sought to evaluate the farmers’ opinion on cluster farming based on their lived
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experience, knowledge, practice, and their observed environment. According to a farmer, the
majority of the rural residents are the elderly farmers. He explained that this is because most of
their youths are migrating away to urban areas to engage in some casual operations in local
agricultural processing companies (e.g., garri production, starch industries), or artisan work (e.g.,
vulcanizing, auto mechanic, etc.). He explained that the few ones coming back to farming are
mostly the ones that are making some money in the urban areas and bringing it back to villages to
invest in agriculture. Most of the sampled households were men. However, the gender gap was not
caused by a flaw with the sampling, but rather with the fact that males are mostly in charge of
managing most farming activities in the communities. Women mostly do not have big separate

farms but rather assist and contribute to the success of their household farms.

Respondents were prompted to list a few of their most important problems. The difficulties were
compiled into a list, and groups of farmers were asked to rank them in order of priority or problem
intensity during meetings. They were able to understand this approach through weighing the pros
and cons of whether one problem should take precedence over the other. It came out that their
major problems were as a result of lack of capital. This corresponds with the findings of Komicha
and Ohlmer, (2006). It also agrees with the findings of Mgbenka and Agwu, (2011) that limited
access to financing facilities hinders small-scale farmers' productivity and growth. This points out
to one of the reasons why cluster farming is essential to these groups of farmers as demonstrated

in Inan, 1984; Galeski 1987; Naik et al., 2010; Axalan et al., 2011; and Varawa et al., 2014.

Majority of the respondents were officially engaged in some form of group membership; most
people of them relying on agriculture with the purpose of providing for their families. Even though,
this study was done in 2022, we think the year has not yet ended and the farmers may not have yet
determined their revenue. Therefore, we assessed their revenue between 2020 and 2021. Our
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expectation was that household income would increase with crop production experience and
consistency. However, respondents stated the opposite (Figures 8 & 9). About 83% of respondents
claimed that their household's income had generally decreased. They attributed the decline to a lack
of capital, inaccessible machinery, insufficient cropland, which has been described in Bamiduro et
al., (2011) as the scarce resources. They also attributed their failure to improper market prices or
availability, scarce or expensive inputs like fertilizers and agrochemicals, inaccessible laborers,

and other factors.

Farmers were asked why they would join a support program, and the top reasons given were to
obtain access to a better market, financial resources, increased yields, access to training, and for
successful engagement with other farmers (Figure 16). The majority of them even agreed that they
can consider paying for extension service if it would give them accessibility to support programs
(Figure 10). When asked if they were aware of cluster farming or had ever engaged in it
(presumably in the past), 85% of them stated they had heard of it but had never engaged in it, while
9% claimed they had done so at least once. 79% felt that cluster farming can be an effective solution
to address the majority of their issues as crop farmers, and 19% absolutely agreed. However, 83%
of the farmers (figure 23) claimed that the lack of investors might reduce the effectiveness of cluster

farming (private and public).

About 25% of the farmers also thought that cluster farming may need legal documentation between
cluster members and stakeholders. They thought that this might be required in the event of a conflict
of interest, uniformity of clusters or a lack thereof, and the willingness of stakeholders to genuinely
assist the farmers. Policymakers can use this finding to fully understand the problems faced by
smallholder farmers, forecast their upcoming actions and demands, and ultimately make informed

choices.
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The farmers said they are not able to benefit from cluster marketing because they mostly cannot
meet up with the quantities fitted to be sold to companies. This is because they are fragmented and
usually sell their produce individually. A group of the respondents (AFAN) bemoaned the fact that
a specific organization had previously asked them to grow cassava in large quantities but refused
to buy it from them since there was an oversupply of the commodity during the harvest year.

Therefore, they consider having investors and documents to be a crucial factor.

In the visualized topic model, we denoted that there are three main topics present in response data:
efficiency (i.e. makes farming easy), accessibility (i.e. access support), and productivity (i.e.
increase yield). Overall, the topic model showed that farmers support cluster farming for a variety
of reasons, including increased efficiency and productivity, the creation of stronger communities,
problem-solving, and the adoption of sustainable farming practices, etc. As one of the advantages
of cluster farming (Galeski, 1987; Sherief, 1991; Apo, 1994; Coles and Mitchell, 2011; Shukla et
al., 2019; Olatunji and Letsoalo, 2013, etc.), most of the respondents thought working with other
farmers to find solutions was more effective than doing so alone and that sharing community
knowledge (e.g., at farmers' meetings) improves collaboration. By working together, farmers can
improve their efficiency, reduce their costs, gain better access to markets, and support sustainable
farming practices. These factors make cluster farming a viable and attractive option for many

farmers.

Overall, the correlation matrix indicates that correlation matrix (values range from 0.24 to 0.5)
between the five variables shows that there is a moderate level of interdependence, hence, we reject
the NULL hypothesis and accept that there is a positive correlation between cluster farming and

farmer-centric support. We can infer the following from the correlation plot:
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e The respondents thought that cluster farming adequately supports community knowledge
(with the correlation of 0.5 between individual and group knowledge), and that this
knowledge sharing supports collaboration (r =0.48 and r = 0.5) among stakeholders. This
supports the discovery of Karki et al (2021) that the problem of increasing difficulty to
transfer vital knowledge from older generations to younger generations can be adequately

managed through effective knowledge flow among cluster members (Karki et al., 2021).

e The findings agrees that farmers believe that cluster farming may be an efficient solution
for them to collaborate. This follows the literature that cluster farming have been developed
by as a strategy to access governmental funding, institutional markets, and free or
discounted inputs (Boselie et al., 2003; Axalan et al., 2011; Lorencowicz et al., 2013; Real

et al., 2013; Prager, 2015).

e The result also shows that productivity have a positive linear relation with farmer-centric
support. This goes well with Gualberto (2007) that groups of farmers in a specific region,
serves as a tool for production, financial planning, and improved standard of living

(Gualberto 2007; Lamban et al., 2013).

e The respondents thought that focused "farmer-centric support" results in an "efficient
cluster farming system" (r = 0.5). This corroborates the idea put forth by Brasier et al.

(2007) that cluster farming can help communities grow.

Even though we are aware that correlation does not imply causation, we are implying it nonetheless
because we have a strong theoretical justification (Umesh et al., 2010; African Harvesters, 2020;
Karki et al., 2021) for why these variables might correlate with farmer-centric support in cluster

farming. For example, an increase in collaboration may lead to an increase in knowledge and
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farmer-centric support, which in turn leads to an increase in efficiency and productivity. This

suggests that investing in these areas can lead to overall improvement in the cluster farming system.

In figure 25, the OLS model summary result shows that the model explains approximately 32% of
the variance in the data (R-squared), with an adjusted R-squared of approximately 0.31. This
indicates that there is still a significant amount of variance in the data that is not explained by the
model. The P-value of the F-statistic is very low (4.94e-16), indicating that the model is statistically
significant. The F-statistic itself is 19.75, further indicating that the model is a good fit for the data.
The t-test scores for the individual variables in the model are all below 0.05, indicating that these
variables are statistically significant and contribute to the overall fit of the model. This mean that
productivity, collaboration, individual knowledge, and efficiency are related to cluster farming
being a good strategy to apportioning farmer-centric support to smallholder farmers.

The sentiment analysis of cluster farming shows a positive overall sentiment of 95%. This indicates
that the majority of individuals and groups who have discussed or commented on cluster farming
have a favorable view of the practice. With the help of this sentiment analysis and the previous
response (79% of smallholder farmers approved, and 19% absolutely agreed, to cluster farming),
it is possible to forecast how these farmers will feel about the practice. The wordcloud suggests
that the focus of the topic is on improving support, ease, access, improvement in productivity, and

market, through increased collaboration, problem-solving, and knowledge, etc.
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CHAPTER FIVE

5.0 CONCLUSION, RECOMMENDATION, AND LIMITATION

5.1 Conclusion

This study provided insights into the factors that impact the motivation for cluster farming. These
results can help agricultural stakeholders to implement cluster farming initiatives. This study also
showed that by using deliberative surveys (based on Klein M., 2017), it is possible to identify
variations in motivation among the different members in clusters, a concept that has not yet been
addressed in the agriculture literature. Cluster farming can also create social connections between

farmers and provide opportunities for them to support one another.

With cluster farming, barriers that can be overcome include improving pathways to access and
increasing the number of programs available in a community. This can be done by creating
programs that provide financial support, and extension services so that farmers can access
information, learn, share knowledge, and build engagements with one another. Increasing
awareness about resources available to members of the community can help eradicate food

insecurity and provide improved access to farmer-centric support.

Providing information about these programs can also help build a sense of community and increase
engagement with the local community. Collaboration among farmers has been demonstrated to be
beneficial for the individual farmer and can lead to increased production, decreased input costs,
and improved food security. This can be effectively facilitated with a carefully planned cluster

farming system.
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5.2 Recommendation

Governmental organizations should work to remove any barriers to the development of clusters
and small farmer agricultural cooperatives, such as high loan interest rates, information asymmetry,
challenging and indirect access to credit, and expensive technologies, as recommended by Karki et
al. (2021). In order for smallholder farmers to advance collectively, they need assistance organizing
themselves into strong associations or groupings so they can respond to market needs (Mgbenka,

etal., 2016).

According to Mgbenka et al., (2016), smallholder farmers should be helped to organize themselves
into viable associations that would enable them to respond to market demands. To ensure that each
member of the cluster can operate together, it is crucial to take into account the logistical challenges
that must be resolved. For instance, it could be necessary to give the cluster's participants access to
shared resources like storage spaces and transportation networks. If the farmer has access to skilled
labor, resources, and a temperate environment, cluster farming can be profitable. Governments and
organizations can support the expansion of cluster farming by offering financial and technical
support and making sure that producers receive a fair price for their goods. And according to
Mgbeka et al., 2016, and Zuberu et al., 2019, the government must guarantee that all social classes

have equitable access to the advantages of cluster farming.

In order to better meet the requirements of smallholder farmers, organizations must guarantee that
extension services are responsive. Private organizations can also assist smallholder farmers in a
number of ways, including by buying their crops at a predetermined price from them and holding

them until a buyer is found, by setting up "buyers' clubs" where many people can buy a specific
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crop in bulk at a discounted price, by expanding access to credit and markets, or by working directly

with retailers to create regional markets for locally produced goods.

For traceability, each cluster member must also be properly registered and documented under
clusters. Farmer-centered organizations must make sure that smallholder farmers can obtain the
information and inputs they require from agricultural aid programs in order to make better
decisions. Such farmer-focused assistance may need to include at least five primary elements: 1)
technical support and training; 2) marketing and promotion; 3) market access; 4) capacity building

and business development; and 5) environmental preservation.

With the aid of "digitally enabled" agri-technologies, communities all over the world are making
the transition to digital agriculture. It might be challenging for extension workers to obtain data or
get in touch with recipients in rural areas of Nigeria and other developing nations because there is
sometimes little or no internet connection there. In order to best inform a better policy, we believe
that deliberate survey can be a potent tool for extension workers in rural areas since they can gather
crucial feedback about beneficiary requirements, pinpoint areas where extension services can be

improved, and assess impact.

They can also encourage stakeholder involvement in interventions, policies, programs, and
investments, which may result in better decisions. They can be used to assess the impacts of
extension services, by measuring program outcomes or changes in the beneficiary’s knowledge,
attitudes, and behaviors, and to address the gaps in the knowledge and skills of extension workers.
Extension workers can use the information gathered through deliberative surveys to conduct

periodic assessments of their programs and adjust as needed.

52



5.3 Limitation of the Research

The number of respondents from each farming community was predetermined (n=30), which is
one of the drawbacks of this study. This is due to the difficulty in estimating the number of
persistent farmers who actually live in each village and how comparable their population is to that
of other areas. There were no cluster farms accessible, according to the researchers' inquiries, to
conduct a cluster farming effect assessment using observation, interviews, or any other method that
might be feasible. The lack of experimental cluster farms or even cluster markets may make the
concept appear very dated, abstract, and unattainable to some readers. Another important limitation
is that we could not easily gain access to the main policy makers in the state in order for them to
participate and respond to the question about cluster farming being a good strategy for government
and organizations to apportion resources to smallholder farmers. Instead, we relied on the same
smallholder farmers to respond based on their experience in various support programs that they

might have missed or participated in.

5.4 Suggestions for Further Research

It is advised that future study on cluster farming utilize a randomized controlled trial experiment.
This would enable a thorough assessment of the concept's influence and the measurement of the
variations in outcome in each community, local government, and state government area across the
nation. Researchers should prioritize adopting the deliberative survey approach instead of the
traditional survey method, which is primarily employed by agricultural extension agents and
enumerators, to obtain more structured and focused responses. Through deliberative survey,
insights into what works best for which farmers and how to enhance the system using a knowledge-

based approach would also be provided.
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