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Editor's Note

Let us talk about Agricultural Extension

| have always been interested in agricultural extension from the time | used to see
extension workers visit my mum, then a peasant farmer in the village, working hard
to make sure her family was always food secure. Even though her husband (my
father) was out on a government job, she understood that she had to do her bit.
His salary would be reserved for paying school fees for the children, putting up
good housing, and providing some material goods that could put them at a certain
level in society. Cash was highly valued, as it still is today. My mother was not
farming to sell. Whatever excess she had would be shared with needy relatives
and neighbors. With the support of extension workers who used to provide free
seeds, teach how to make compost manure, and then guide farmers all the way to
harvest and storage, we never lacked food except when there was a very serious
famine. | remember feeling hunger pangs, at a time when we had porridge only for
breakfast, no lunch, and then had a full meal at dinner. The memory of those
hunger pangs is the reason why | am not happy when | hear of children going
hungry for whatever reason.

Agricultural extension means extending knowledge to farmers, knowledge that has
been generated by scientists in the laboratory or the field. But as | ventured into
the field, where farmers are, | realized what a minefield of information it is, and how
so critical it is to ensure that extending knowledge cannot be one way. | used to
enjoy lab work in high school chemistry, biology, and zoology. | continued in
university and into doing my PhD work. But all this changed when | undertook my
fieldwork for my PhD dissertation. It was like | had been let out of a bubble. | could
not believe the level of poverty | saw, the types of malnutrition, and the degree of
ignorance in parents when it came to child-rearing. | could not believe that | was
seeing this in my own country of Kenya, which at the time was proudly proclaiming
food self-sufficiency.

As always, | became very curious. What do we mean by food self-sufficient? A
family can be hungry and food insecure and even have members who are
emaciated as their nation proclaims to be food self-sufficient. As | witnessed all
this, it always brought me back to the extension worker in khaki uniform who used
to guide my mother on her farm, as my mother diligently worked the farm knowing
she would get a good harvest. It reminded me of how much | used to enjoy
harvesting the maize together with the women who were helping my mother to do
this.

meJ: https://doi.org/10.18697/ajfand.128.ED137
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After this initial harvesting, only taking the good cobs, we children would still go
back to scout for leftovers. This would fetch us a few coins to buy snacks. | was not
aware of hunger during those days except when we had outright season failure, or
when at one time locusts came and wiped out all the green there was, but then we
survived by eating the locusts. We could eat the locusts because they were fresh,
not sprayed with dangerous chemicals.

As time went on, the extension service system changed. More and more farmers
got less and less attention, yet as a country, we continued to proclaim: "Agriculture
is the mainstay of our economy”, and yet; we do not fund agricultural research, we
eat and yet do not care about those who produce the food, we cease to value our
food and our palates are confused by foreign foods that are not as nutritious as our
own? And now, the climate change impacts are ravaging our food systems in ways
we do not understand. And then we act helpless. Who will come to the aid of
subsistence farmers upon whom we still depend? That is why this special issue on
extension is important. It has been a while since we put out the call.

| am not sure why good papers did not come quickly. Finally, we have very good
papers and a great Editorial from seasoned scientists doing great work on the
continent's farming sector. Our readers are free to comment and to engage with
authors online.

My personal view is that extension professionals are needed as much today as
they were in the fifties when my mother was a subsistence farmer. In Africa, that
one-on-one interaction with the farmer will not become irrelevant soon. One
international NGO that | became closely associated with more than a decade ago
is Sasakawa Africa Association, whose clarion call has become: Walking with the
farmer, and it means exactly that. Farmers need motivation to grow beyond what
the family needs; we still need these millions of smallholder farmers to be able to
feed a fast-growing world population. We need them to maintain a robust food
economy and the rest of the local economy. That ensures happy people ready to
contribute to the national economy and to the fulfillment of their own families.

However, the farmers need knowledge as well as being appreciated as they share
their own innovations and knowledge. Farmers are perpetual scientists, but where
can they share or publish what they know? A recurring question to ponder.

Prof. Ruth Khasaya Oniang'o
Founder and Editor-in-Chief, AJFAND
ORCID: https:/lorcid.org/0009-0005-8344-9093
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ABSTRACT

Agriculture in Africa is undergoing transformative shifts, driven by the need for
sustainable food production, increased productivity, and resilience to challenges
such as climate change. This paper explores the current state of agriculture
extension models in Africa and their role in delivering technologies and innovations
to target beneficiaries and other stakeholders in agricultural innovation systems.
We delve into key challenges, promising approaches, and recommendations for
enhancing the effectiveness of extension services in the dynamic agricultural
landscapes of Africa. The paper showcases innovative extension models by
Sasakawa Africa Association that have made a significant impact. These include
Farmer Learning Platforms (FLPs) model, Private and Extension Service Provision
(PESP), The Agro-Processing Enterprise Center (APEC) Model, Community-
Based Seed Multiplication (CBSM) model, private and extension service provision
Model (PESP), and the community savings for investment in Agribusiness (CSIA)
model. The Sasakawa Africa Fund for Education (SAFE) Demand Driven
Curriculum (SDDC) model is also highlighted. These examples highlight the
importance of context-specific approaches and the role of extension in empowering
farmers to embrace sustainable and resilient agricultural practices. By addressing
key challenges and leveraging opportunities, this paper aims to contribute to the
sustainable development of agriculture in Africa.

Key words: Agriculture extension models, Technology Adoption, participatory
approaches, Innovation, Sustainable Development

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 2
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INTRODUCTION

Africa's agricultural sector is crucial for economic development and food security,
but it faces many obstacles, including limited access to modern technologies and
information. Additionally, agriculture extension faces numerous challenges in
Africa, including limited resources, inadequate infrastructure, and a diverse agro-
ecological conditions. Agriculture plays a crucial role in the socio-economic
development of Africa, but the continent faces challenges in effectively delivering
agricultural technologies and innovations to farmers.

The low ratio of extension workers to farmers in Africa, which ranges from 1: 5,000
to 1: 10,000 in Nigeria [1] and 1:1800 in Uganda [2] (the average ratio in Africa is
1:3000), is a problem that affects the provision of agricultural extension services.
Effective agriculture extension models play a critical role in addressing these
challenges by facilitating the delivery of innovations to farmers and other
stakeholders. An efficient agricultural extension and advisory service (AEAS) is
required to provide farmers with pertinent and helpful information and technologies
that can increase their production and productivity. Governments have traditionally
assisted smallholder farmers with extension services for a long time, but because
of shifting priorities, financing for these initiatives has decreased in many nations.
Several developing nations are also changing their governance structures in
response to the multilateral and bilateral donors recommendations to privatize and
decentralize extension services and farm-level initiatives that are more in-touch
with the public. The degree of grass-roots AEAS involvement encourages farmer-
oriented approaches that enable more interactive reciprocal learning between
unified, multidisciplinary formal and informal knowledge frameworks. By having
good conversations with extension workers and with other farmers, farmers and
other rural residents learn how to solve difficulties. It is thus crucial to highlight the
importance of aligning extension strategies with the diverse needs of African
farmers and fostering collaboration among key actors in agricultural innovation
systems. In order to better meet the needs of farmers and support agricultural
transformation, this article suggests ways to close these gaps and enhance
agriculture extension services.

Strategies for Enhancing Agriculture Extension

Resilient agriculture extension models that can effectively reach and engage
farmers are necessary to promote the effective distribution of agricultural
technology and innovations in Africa. Some of the key models and approaches that
can enhance agriculture extension in Africa may include: a) ICT-Based Extension
Services, b) Radio and Television Programs, ¢) Farmers' learning platforms, d)
Community-Based Extension Services, e) Public-Private Partnerships, f) Extension
through NGOs and Development Organizations, g) participatory demonstrations, h)

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 3
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Extension through Cooperatives, 1) Market-Oriented Extension, and k) Continuous
Training and Capacity Building. Given the variety of agricultural practices and
difficulties found throughout the continent, we must align our extension systems
and modify these models/approaches to the unique socio-economic and cultural
settings of various regions within Africa. Furthermore, to guarantee the validity and
efficacy of these extension models/approaches in raising agricultural productivity
and livelihoods, continuous monitoring and assessment are necessary. Drawing on
successful case studies, research, and best practices, the paper identifies
promising extension approaches in Africa, as well as systems-oriented extension
services along the agriculture value chain. The paper also explores how these
approaches contribute to increased technology adoption, knowledge
dissemination, and improved agricultural practices. Drawing on best practices and
lessons learned, these strategies include strengthening farmer engagement,
leveraging digital technologies, promoting knowledge-sharing platforms, and
fostering multi-stakeholder partnerships.

Validated agriculture extension models

A vital part of guaranteeing the efficient transfer of agricultural innovations and
technologies is the use of validated and tested agriculture extension models and
techniques. These models, which are usually supported by data, have been shown
to increase farmer knowledge, encourage the adoption of modern practices, and
increase overall agricultural productivity. They also contribute to building a
foundation of efficiency, sustainability, and confidence in the delivery of agricultural
technologies and innovations. Enhanced sustainability, inclusion and equity,
learning from success and failure, scaling up and replication, continuous
improvement, partnerships and collaboration, resilience building, scientific rigor
and credibility, and efficient resource allocation are all reasons why validated and
proven approaches are important. To have a significant and long-lasting impact on
farmers' livelihoods and the agricultural sector's overall development, these models
are needed. Incorporating a pluralistic perspective into the system is necessary for
the verified models to be adopted and scaled up.

Pluralistic agriculture extension models

Various actors, such as public institutions, private sector, non-governmental
organizations (NGOs), and local communities, collaborate in pluralistic agriculture
extension models. This method encourages a more inclusive and holistic change
of the agri-food system while acknowledging farmers' various demands and
contexts. This collaborative paradigm acknowledges that change necessitates the
joint efforts of all stakeholders striving for shared objectives. Using pluralistic
extension methods can help promote more efficient and sustainable development
in the African environment, where agriculture is frequently diverse and

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 4
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complicated. The main ideas and elements of pluralistic agriculture extension
models in Africa include: a) public-private partnerships, b) multi-stakeholder
platforms, ¢) community-based organizations, d) value chain approaches, e)
customization and localization, f) inclusive gender approaches, g) digital
technologies for extension, h) capacity building for extension agents, I) market-
driven extension, j) policy support and coordination, and k) monitoring and
evaluation. African nations may leverage the diverse strengths of many players in
the agriculture sector by embracing a pluralistic approach, resulting in agri-food
systems that are more inclusive, resilient, and sustainable [3, 4, 5].

Research and extension model linkage

Nonetheless, a crucial component of agricultural development in Africa is the
linkage that exists between extension models and the uptake of agricultural
technologies at the farm level. Academic, research, and extension endeavors are
interrelated in comprehending, formulating, and implementing effective strategies
to promote technology adoption. Creating and putting into practice efficient
extension models that promote the adoption of agricultural innovations at the farm
level in Africa requires close collaboration between research, academia, and
extension personnel. By working together, collaborators can make sure that
interventions are grounded in evidence, tailored to the particular context, and
adaptable to the changing agricultural landscape in the area [5, 8].

Policy and agriculture extension

Developing efficient decision-making processes in Africa depends on the
relationship between policy and agriculture extension. Agriculture extension acts
as a link between policymakers and the grassroots level, facilitating the
implementation of policies and providing guidance for agricultural Development.
Building an environment that fosters equitable and sustainable agricultural
development in Africa requires efficient coordination between the development of
policies and agriculture extension initiatives. Policies ought to be flexible,
adaptable to changing conditions, and actively established with the participation of
all pertinent parties. By working together, we can make sure that laws are
implemented in a way that benefits farmers and advances the agricultural industry
as a whole [6, 7, 9].

Experience of Sasakawa Africa Association

The Sasakawa Africa Association (SAA) has developed innovative strategies to
improve the effectiveness and efficiency of extension service delivery. It began
collaborating with the private sector alongside government extension agents to
create new tools, approaches, and models of extension, including the Agro-
Processing Enterprise Centre (APEC) Model, the Private and Extension Service
Provision (PESP) model, and Farmer Learning Platforms (FLPs). The community-

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 5
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based seed multiplication (CBSM) model, the community savings for investment in
agribusiness (CSIA) model, and the Sasakawa Africa Fund for Education (SAFE)
Demand Driven Curriculum (SDDC) model. Digital transformation strategies
powered by information and communication technology (ICT) are also offering
chances to improve the provision of extension services to smallholder farmers. All
these models are applied in an integrated approach along the entire Agriculture
value chain since they are interdependent of each other (Fig 1).

E Integrated SAA extension models (approaches) along the value chain ]

A i i Community Savings for
Consumption Private and Extension w ( r
(PESP) J t Agribusiness
(CSIA)

Transport

Agro-processing
Enterprise Center
(APEC)
LDemand Driven Curriculum

Farmer Learning W ( Community Based
Seed Multiplication

Capacity Building

Platform
(FLP) L (CBSM)

Figure 1. The SAA Integrated extension models implemented along the entire
agriculture value chain

a) The Agro-Processing Enterprise Center (APEC) Model

The SAA promotes the Agro-processing and Enterprise Centre (APEC) model
which showcases improved technology choices that can be applied to add value,
resulting in positive effects on the economy and society. By increasing the
nutritional worth of food, people and organizations can use this centre to raise
awareness, enhance food quality, and create revenue. For extension workers,
students, producers, and marketers, the centre provides additional information on
utilization potentials and constraints that are used to create and implement
technology diffusion strategies. It also provides practical guidance on starting and
operating an agro-processing enterprise in actual environments.

The main objective of APEC is to provide a platform for the development of small

and medium-sized agro-processing enterprises by providing training and technical
support. It focuses on converting local produce into value-added agricultural goods
and transferring technologies for agribusiness expansion in order to boost revenue

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 6
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creation and food and nutrition security. The APEC model is specifically used to: a)
increase the quantity and quality of processed products by using value-adding
technologies and techniques; b) improve the business acumen and skills of
extension workers, students, producers, and marketers; c) create a platform for the
growth of agro-processing businesses that generate income and job opportunities,
especially for women and youth; d) connect producers to profitable markets; and e)
promote nutrition messaging, cooking, and consumption of adequate, balanced,
and varied diets obtained locally.

b) Farmer learning platforms (FLPs) model

Through better farming and extension practices, the Farmer Learning Platforms
(FLPs) aim to increase crop productivity and production in Africa. They also create
opportunities for interactive learning and active participation among farmers,
program staff, and partner extension agents in the process of delivering extension
services for technology innovation, adaptation, and dissemination. The purpose of
FLPs is also to look into the efficacy and efficiency of the technology packages that
smallholder farmers are receiving. They consist of four types of plots: community
demonstration plots showcasing climate-smart and productivity-boosting Sasakawa
Africa Association technology; technology adoption plots managed by early
adopters; model adoption plots that serve as models; and commercial technology
adoption plots that are selected based on stringent requirements like complete
adoption of the demonstrated technological package and community practices
managed by non-participating farmers [10].

¢) Community-Based Seed Multiplication (CBSM) Model

The multidisciplinary approach used by the CBSM Model that SAA promotes
encompasses a range of stakeholders along the value chain for seeds, such as
financial institutions, community-based value chain agents, professional seed
companies and retailers, and providers of seed research and extension services.
To promote social learning, provide high-quality seeds for farmers to utilize
themselves, and offer seeds to other farmers, the CBSM Model divides individual
farmers and their support groups into small seed production units [11]. Through
social learning, the effective CBSM model improves farmers' knowledge and gives
them access to better seed for both CBSM membership and non-membership
farmers. According to reports, the model increases access to bean seed in
Ethiopia [12], and improves seed access in Nepal [13]. Through the CBSM, SAA
hopes to increase farmers' use and access to enhanced seed while also
encouraging a greater uptake of its productivity-boosting technology.

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 7
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d) Private and Extension Service Provision Model (PESP)

The paucity of government extension agents to spread knowledge and
technologies generated by the research system, the scarcity of information about
better technologies, and the high cost of investing in these technologies pose
ongoing challenges for the Sasakawa Africa Association (SAA) in its intervention
programs among rural communities in Africa. In order to improve production and
productivity, food and nutrition security, and the quality of life for smallholder
farmers (SHFs), the Private and Extension Service Provision (PESP) extension
model seeks to offer a scale-out strategy for agricultural extension and advisory
services with the active participation of the private sector.

The PESP model supports the engagement of private individuals and/or groups to
give producers, smallholder farmers, and other value chain actors access to
necessary technologies and extension services, promotes enterprise development
in the agricultural value chain, and allows them to make a living from those
enterprises. It also helps to improve the delivery of agricultural extension and
advisory services. The approach calls for identifying and educating a subset of
community members who belong to commodities associations as well as
enterprising people who are willing to invest in and embrace the technologies of
their choosing.

The Production, Postharvest and Trade Centre [PHTC] model [14], which is known
as Promoting Sustainable Agricultural Mechanization for smallholder farmers
(SHFs), Private Service Providers (PSP); Commodity Association Traders/Trainers
(CA/CAT); and Community-based Facilitators (CBF) are the component models of
PESPs. PESPs receive technical and entrepreneurial skill development training,
are linked to financial institutions, suppliers of machinery and inputs, and providers
of machine repair and maintenance services. Since extension agents are actively
involved in the implementation, they gain from a constant stream of new
information and expertise on the management and operation of various
technologies as well as the financial benefits of doing so.

e) Community Savings for Investment in Agribusiness (CSIA)

SAA have made strides to enrich its agricultural value chain approach through
promotion of inclusive and mutually reinforcing interventions varying from staff and
extension advisory service capacity enhancement to providing and supporting
innovative ways of disseminating improved agricultural technologies to sustainably
stimulate commercial farming that can effectively generate more income and
ensure food security for smallholder farmers while creating rural employment
opportunities for the youth, women and People with Disabilities (PwDs).

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 8
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Africa's rural areas are underserved in financial services, requiring investment and
subsistence needs. Traditional formal financial institutions, such as commercial or
agricultural banks haven't provided customized services, hindering rural SHFs'
potential. Financial inclusion can increase household income, improve livelihoods,
and create jobs, benefiting the impoverished. The SAA has developed strategies
for farmers, groups, and extension agents to create sustainable farming groups
that practice farming as a business enterprise using the community savings for
investment in agribusiness (CSIA) model, focusing on reinvesting and saving.

The CSIA model is a resource mobilization practice used by farmer groups in
African SAA communities. It allows self-selected groups to build savings and
access finance for their needs. The model is simple, accessible, and encourages
SHFs to consider agriculture as a business and build market systems. It creates
bonding among members and ensures access to finance. SAA enhances CSIA
methodology by linking CSIA groups to other value chain actors, providing
sustained access to savings and services for the poor, enhancing investment, and
supporting microenterprises development.

f) The Sasakawa Africa Fund for Education (SAFE) Demand Driven
Curriculum (SDDC) model
All scheduled educational opportunities offered by affiliated agricultural colleges
and universities comprise the SDDC model. The SDDC curriculum that is promoted
by SAA outlines the knowledge and abilities that students should learn. These
consist of: a) learning and development objectives; b) teacher-taught units and
lessons; c) student assignments and projects; d) training materials and modules;
and e) evaluation (factual field-level action research assessments and classroom
assessments). The course content (modules), teaching approaches (pedagogy
and andragogy), learning techniques (experiential learning), evaluation of students'
knowledge, and feedback are the main components of the SDDC. In addition to
field level-training, mid-career extension agents (EAs) are provided opportunity to
upgrade their extension capacity through SAA’s collaborating agricultural
universities and colleges particularly in conducting their supervised enterprise
projects (SEPs)

Demand-driven curriculum (DDC) focuses on stakeholders' interests in agricultural
extension advisory services, involving academics and professionals from public
and private sectors. It ensures high-quality service, delivery, and content, resulting
in desired outcomes for learners [15]. DDC adapts to employer and student needs,
community actors, and the rapidly evolving global economy, ensuring skills for both
recent graduates and lifelong learners [16].

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 9
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The SDDC was developed by SAA as a demand driven process to meet the needs
of stakeholders, including students, farmers, Agricultural Colleges, Universities,
Private Businesses, Non-Governmental Organizations (NGOs), Community Based
Organizations, Public and International Organizations, Ministries, and Farmers, in
light of the significance and relevance of agriculture in both national and global
development. The majority of those involved in agricultural development are small-
holder farmers. As a result, the curriculum for the agricultural sector must prioritize
needs and adapt to the changing demands of small-holder farmers.

CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

To enhance the effectiveness of agriculture extension models in Africa, there is a
need for strengthening public-private partnerships, fostering a pluralistic approach
that engages diverse stakeholders, investing in capacity building for extension
agents, and leveraging digital technologies for more widespread dissemination of
agricultural information. It is also important to examine the challenges and
underscore the importance of tailoring extension approaches to local contexts,
ensuring inclusivity, and addressing gender disparities in technology adoption.

There is an urgent need for advancing agriculture extension models in Africa to
effectively deliver technologies and innovations. By addressing challenges,
embracing promising approaches, and implementing recommendations,
stakeholders in agricultural innovation systems can collectively contribute to the
sustainable development of the continent's agriculture. Efficient extension should
encourage ongoing collaboration, learning, and adaptation to ensure that extension
services remain dynamic and responsive to the evolving needs of African farmers
and the agricultural sector as a whole. It should also include investing in extension
infrastructure, supporting capacity-building initiatives, and creating enabling
environments for innovation and entrepreneurship in agriculture. In conclusion, this
paper underscores the importance of advancing agriculture extension models in
Africa to bridge the gap between technology innovation and adoption. By
addressing key challenges and implementing effective strategies, stakeholders can
work towards sustainable agricultural development and improved livelihoods for
farmers across the continent.

LMEJ: https://doi.org/10.18697/ajfand.128.ED138 10
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ABSTRACT

Extension, and extension workers in particular, drive the agricultural modernization
process and the rest of those in associated professions and positions are ‘support
staff.” Whether you are a lecturer, a professor, a dean, a researcher, an extension
director or a head of a non-government organization, if your mission is to develop
smallholder agriculture at farmer level, you are supporting the field extension
worker to achieve your/farmers’ goals. To this extent, it is no surprise that, when no
perceptible improvement takes place at the farmer level, the blame lies squarely on
the shoulders of extension. Despite its importance, agricultural extension is the
most misunderstood of all agricultural disciplines, and the lack of understanding
reveals itself in several ways. This paper discusses some of the misconceptions
and debatable issues that affect the way extension is supported, the way it is
structured, the way it is staffed and the way extension workers are trained and
capacitated. The misconceptions also affect the kinds and levels of expectations
people have of extension. The misconceptions include: unending definitions of
extension, expanding extension concepts, blaming extension for perceived failures
in agriculture, undermining the extension discipline, inadequacies in extension
teaching and training, markets and the role of extension and structural changes in
extension. The origins of some of these debatable issues can be traced to
development partners who come with their conceptions of what is needed while
others come from development theorists who have not done any extension work in
the field. Unfortunately, there are no strong extension professional associations in
many African countries that could: raise the profile of extension as a discipline,
interrogate some of the agricultural development interventions before
implementation and help clear some of the misconceptions. In the absence of
extension platforms, extensionists operate as individuals, each struggling the best
way they know how to make a difference at the farmer level. There is no way of
harnessing the experiences the individuals are going through for purposes of
learning, sharing and developing common positions. The purpose of this paper is
to promote debate on, and scrutiny of these extension issues which are often
presented as facts and absolute truths.

Key words: Extension issues, debatable, agricultural discipline, misconceptions,
professionals, smallholder farmers
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INTRODUCTION

The paper is based largely on the author’s experiences during the implementation
of an in-service degree program for mid-career agricultural extension professionals
at 12 universities in four countries: Ethiopia (Arba Minch, Awassa, Bahir Dar,
Haramaya, Jigjiga, Jima, Mekelle, Samara, Wollo), Malawi (Lilongwe), Tanzania
(Sokoine) and Uganda (Makerere) between 1996 and 2017. The program was
supported by Sasakawa Africa Fund for Extension Education (SAFE) in
partnership with Winrock International (WI1). Winrock International and SAFE
provided leadership in catalyzing linkages between employers and selected
agricultural education institutions in Africa and encouraging them to develop
responsive BSc. degree programs for mid-career agricultural extension
professionals [1]. Employers, mostly ministries of agriculture, and universities formed
partnerships wherein employers identified and sent their staff to universities on full
salary and also paid their fees, while the universities provided staff to teach
program courses. Although WI/SAFE have since ended their support, many of the
programs are still running, supported by their own institutions.

As part of their training, the students together with their employers, farmers and
researchers, develop ‘supervised enterprise projects’, or ‘supervised extension
projects’ (SEPs) proposals relevant to their jobs as extensionists, that they go back
and implement in their respective workplaces for 6-8 months. The SEPs’ aim is to
solve real-life problems at farmer level. The students implement the projects under
direct supervision of their employers, while academic supervisors visit the projects
to provide on-the-spot instruction. The SEPs provide an opportunity for co-learning
amongst the farmers, the students, their employers and university lecturers in a
real-life situation. They provide unique and rare opportunities for academic staff to
assess the relevance and effectiveness of their teaching and to identify other
opportunities for learning. Supervised enterprise projects differ substantially from
the regular research projects in that SEPs involve both ‘action’ and ‘research’ —
‘action’ to improve farmers’ welfare and ‘research’ to increase knowledge. Due to
the intensive nature of the supervision required for these projects, annual intakes
at each university do not usually exceed 30 students.

1. Unending definitions of extension

The problem with extension starts with its definition. Extension definition is a
moving target — there are so many definitions, and more are still coming [2]. There
is confusion about what agricultural extension is and what it is supposed to achieve
— with some definitions tending to broaden its mandate [3, 4]. Apart from changing
definitions of extension, there is even debate about the use of the term ‘extension’

ng: https://doi.org/10.18697/ajfand.128.24275 25664




PUBLISHED BY
SCHOLARLY, PEER REVIEWED AFRICAN
SCHOLARLY

Volume 24 No. 3 SCIENCE

';.#R;é.;\ﬁ'.jou:nm_ OF.. ded. AGRICULTURE, M arCh 2024 TRUST

NUTRITION AND DEVELOPMENT ISSN 1684 5374

because it is believed to have top-down connotations. Some argue for the abolition
of the term altogether — but have not yet found a suitable and enduring substitute.

When a pan-African extension platform was formed about 20 years ago, there
were challenges in coming up with an appropriate name because the founders did
not want the word ‘extension’ in it. Eventually, they called it African Forum for
Agricultural Advisory Services (AFAAS). However, over the years, AFAAS’s
flagship event has been the biennial Africa-Wide Agricultural Extension Week
(AWAEW) - an international event that brings together agricultural extension and
advisory services (AEAS) stakeholders and other value chain actors across Africa
and globally, to deliberate on selected strategic and topical themes for sustainable
development. The founders could not run away from the word ‘extension’ on this
one.

At about the same time that AFAAS was formed, a global platform was formed and
was called Global Forum for Rural Advisory Services (GFRAS) - again the
founders made effort to avoid the word ‘extension.” However, since its formation,
one of GFRAS’s main achievements has been the publication of a booklet entitled
‘The New Extensionist.” Again, they could not run away from the word ‘extension’ —
because that is what it is.

Makerere University in Uganda changed their Bachelor of Agricultural Extension
and Education (BAEE) program to Bachelor of Agricultural and Rural Innovation
(BARI), a change which was spearheaded by a colleague who had just returned
with a PhD from Wageningen University, having been influenced to avoid using the
term ‘extension.’

Haramaya University in Ethiopia changed its Department of Agricultural Extension
to Department of Rural Development and Agricultural Extension, a change which
was spearheaded by a colleague who had just returned with a PhD from the
University of Pretoria — also, where he was influenced to de-emphasize the term
‘extension.’” Several universities in Ethiopia have since adopted the Haramaya
naming of their extension departments.

2. The extension concepts (or slogans?)

There is a proliferation of extension concepts and approaches which leave no
traceable evidence of success. Concepts like: demand-driven extension, farmer
first, client-oriented extension, farmer-led extension, decentralized extension,
accountability, farmer field schools, training and visit, participatory rural appraisal,
agricultural knowledge systems, agricultural innovation systems, farmers plant
wise clinics, farmer to farmer extension, market-oriented extension, value chain-
oriented extension, climate-smart agricultural extension, will not, in themselves,
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bring food to the table. Their power to transform rural people's lives tends to be
exaggerated at times. Debates on these can be endless without ever seeing
whether they are achieving anything on the ground or not. It would be difficult to
arrive at a point where people can say 'extension is doing it right' based on these
concepts as the goals can keep changing depending on who is articulating the
concepts. Discussions of the concepts can be quite academic — and even sound
more like slogans. There is need to avoid labouring and romanticizing these
concepts and focus on seeking practical ways of enabling farmers to prosper in
agriculture.

3. Using extension as a punch bag for perceived failures in agriculture

When no perceptible improvement takes place at the farmer level, the blame lies
squarely on the shoulders of extension. Criticisms abound of the failures and
ineffectiveness of extension in sub-Saharan Africa. Literature is replete with
reasons for extension failures, ranging from inappropriate training, top-down
approaches (and there seems to be an obsession against public extension
services on this point), to marginalization of women, youth and limited resourced
farmers [5]. In fact, when one goes through literature, one hardly finds anywhere
where extension has “done it right”. If it happens that a country produces more
than its food needs, credit goes to some government initiative, or the weather -
and rarely attributed to extension.

4. Extension is usually not recognized as an agricultural discipline

Most universities do not teach extension and, if they do, it is in the form of an
elective or introductory service course given to students pursuing degrees in other
agricultural disciplines. Because of this lack of understanding, these universities do
not even have departments of extension — and the people who teach the odd
extension course are usually placed in departments of agricultural economics. The
rationale behind this structuring is not clear. What is the relationship between
agricultural extension and agricultural economics?

Considerable education is needed across the board for all to know that: getting
agricultural science right is one thing, and delivering the products of agricultural
science to farmers is quite another. That is why there are a lot of technologies on
the shelf that could make a difference at farmer level but are still lying there
unused.

5. Inadequacies in extension teaching and training

The fact that extension is usually not recognized as a distinct agricultural discipline
leads to poor preparation of extension practitioners as reflected in the level and
type of training provided by agricultural educational/training institutions.
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5.1 Few extension practitioners have received extension training

There seems to be a general belief that anybody can do extension. That is why
there is no extension training at most universities; that is why people with no
extension training are employed to do extension; that is why extension is being
decentralized to district local governments in some countries; that is why, in some
ministries of agriculture, there are no directorates of extension; that is why, in some
countries, people with neither extension nor agricultural training are appointed to
manage extension. Part of the reason is the failure of employers to articulate their
needs to universities and training colleges.

For many employers, especially government ministries, things are usually alright
as they are, and they do not see any need for changing them. They take whatever
they are given by universities in the belief that universities know what is good for
all. So, they believe that any agricultural graduate can do extension. Thus,
universities see no need for extension training. This status quo is, therefore, self-
reinforcing as shown in Figure 1 below.

extension training needs extension training

| |

[ Employers recruit graduates with ]

[ Employers do not articulate their ] . o [ Universities offer no ]

Universities produce graduates
= " | with no extension training

no extension training

Figure1: Self-reinforcing status quo for no extension training

Universities churn out graduates without extension training — extension services
carry the blame for poor performance. It is like sending a poorly-trained army to
battle — one cannot expect to win. To break this cycle, employers need to articulate
their needs to universities.

In the countries where the mid-career program was implemented, WI/SAFE
demystified the ‘ivory tower’ phenomenon which has traditionally characterized
institutions of higher learning by demonstrating that universities can actually
respond to well-articulated needs. Through this program, employers demanded
extension training and universities responded with need-based BSc. programs in
agricultural extension.
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5.2 Value chain-oriented curriculum

The initial curriculum used for the mid-career program was production-oriented.
Extension focused on improving production and productivity. As a result, farmers
were actually reducing the value of their produce through poor practices. For
example, when farmers thresh their crops by using cattle to trample over the crop
(Fig 2), they are reducing the value through soil, urine and dung contamination,
and some seeds will be lost thereby reducing yield recovery. When they harvest
their fruits prematurely and take them to the market (Fig 3), they are reducing the
value of the fruits as most of them rot and are discarded.

Figure 3: Fruits h
they were fully mature

Figure-2: Threshing wheat

Based on this realization, value chain-oriented and practical curricula were
developed [6]. The process involved needs assessment surveys, developing
responsive curricula and writing instructional materials. At the same time, this
process led to the realization that the original curriculum was weak on pastoral
issues. So, a pastoral-oriented value chain needs survey was conducted, followed
by a pastoral-oriented curriculum for Ethiopia. But, as they say, ‘the devil is in the
detail.” There were several challenges in implementing the value chain-oriented
curricula.

5.2.1 Retooling teaching staff

The first challenge was that university teaching staff generally lack the experience
necessary to teach practical-oriented programs. They are products of theory-based
production-oriented programs and most of them are recruited immediately after
graduating. They, therefore, can only teach what they know from what they were
taught. During a discussion with the Dean of the Faculty of Agriculture at Makerere
University about the practical-oriented curriculum, he wondered how the practical
aspects of the program were going to be achieved, giving examples of lecturers
who “have never milked a cow, but are teaching Animal Science within the
program.”
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Finding teachers to teach the teachers became a challenge. There was very little
literature of practical relevance. So, WI/SAFE decided to facilitate self-teaching
and learning through workshops and individual explorations for information.
Instructors were facilitated to write, or adapt their own instructional materials. That
way, more appropriate teaching and learning materials were generated locally
rather than buying books written in far-away countries with little local relevance. In
addition, ‘technology villages or centers’ were set up with a range of appropriate
technologies at several universities. However, only a few centers were used for
teaching students. Most teaching staff had no experience in using the
‘demonstration method’ of teaching using hardware technologies.

The program benefited from the field experiences of Sasakawa Africa Association
(SAA) staff who were working on post-harvest management. A series of value-
enhancing seminars were organized at the different universities for SAA staff to
share their experiences with teaching staff.

5.2.2 Teaching of the value chain concept

The second challenge, which was related to the first one, had to do with how the
value chain concept was taught. There were professionals who made a living out
of articulating the value chain concept — it was an ‘industry’ to them. They made it
sound like ‘rocket science’ with maps and arrows facing all over, giving examples
from the motor and clothing industry — with no relevance to smallholder farmers —
when, in actual fact, what the farmer needed was much simpler. The smallholder
farmer needs to know what the market options are, the quality wanted, and how
they can produce the product and get it to the market in a state that the market
wants it. Unfortunately, these are missed out in the training of extension workers
who are left to figure out how to assist farmers benefit from available market
opportunities.

5.2.3 Challenges with the SEPs

The SEPs, also known as ‘supervised experiential learning projects (SELPS)’,
provided a unique opportunity for actualizing the value chain concept. There was a
great opportunity for ensuring that the students embraced the value chain
orientation through their SEPs but, challenges were observed here as well.

a) SEPs remained largely production-focused

Firstly, there seemed to be very little of practical value that was taught, beyond
what smallholder farmers were already doing, that could enhance the value of their
crops and crop products — especially from harvesting to marketing. Research has
produced largely production-oriented technologies.
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b) Crops dominated student projects

Secondly, there seemed to be very little of practical value that was taught, beyond
what farmers were already doing, that could enhance the value of livestock and
livestock products at smallholder farmer level. As a result, mid-career students
avoided livestock when choosing topics for their SEPs — even students following
the pastoral-oriented curriculum preferred crops. It seems more work has been
done on crop technologies than on livestock. Extensionists, therefore, have more
to say on crops than on livestock. Farmers must, therefore, be missing
opportunities for enhancing their incomes through livestock production.

A workshop was organized where:

e teaching staff were requested to list specific farmer-level value-enhancing
technologies and practices that they were teaching students using one value
chain as an example per lecturer.

e employers were requested to list specific farmer level value-enhancing
technologies and practices for crops and livestock that they recommended to
smallholder farmers.

The workshop generated lists of specific smallholder farmer technologies and
practices that students could recommend with confidence, but, once again, most of
the technologies were production-oriented. There is need, therefore, for research
to do more work on value-enhancing technologies and practices for both crops and
livestock.

5.3 Standard research methods

A standard ‘research methods’ course taught at universities emphasizes scientific
ways of conducting research. Students are taught scientific methods of collecting
and analyzing data and report writing. They collect data and analyze it in ways that
enable them to describe situations as they exist, and they come up with long ‘wish
lists’ in the form of recommendations for others to implement. They become
experts in analyzing and developing models to describe situations — but they
cannot change the situations. In other words, they are taught how to describe
problems, but not how to solve them. They produce reports that are of no use to
anybody, not even to themselves, apart from other students doing similar
academic studies. It is just as well that they do not claim to be anything else other
than research projects done and “.... submitted to the ...university in partial
fulfilment of the degree of....” They are not done in partial fulfilment of a solution to
farmers’ problems. So, why would anybody be interested in the reports unless they
were also students pursuing similar degrees?
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In his book on writing and publishing scientific papers, Day [7] observed that the
dustiest corner of a university library is where the PhD theses are kept. They are
written in ways that only the advisor and other students of the same topic will
understand. The methods are not suitable for action-oriented extension research of
which the SEPs are a typical example. The inadequacies of the standard research
methods course were so serious that three teaching staff were inspired to write a
book entitled “A Step-by-Step Guide to Agricultural Extension Research”, which
was published in 2019 and is now being used at some of the universities running
the mid-career program.

6. Markets for agricultural produce and the role of extension

Perhaps one of the major challenges in extension has to do with the nature of
markets available to smallholder farmers. Markets outlets for most of the
smallholder farmers are largely informal and dominated by middle-people, who do
not pay premium prices based on quality (examples Fig4. Fig 5, Fig 6). There is,
therefore, little incentive for smallholder farmers to invest in quality-oriented
management levels.

i - = A

Figure 4: Roadside food
market

Figure :'Crop- market

Functioning markets are a key and indispensable pre-condition to, and drive
agricultural development. They trigger innovativeness, creativity and adoption of
improved practices among farmers. They trigger entrepreneurship among farmers
and all the value chain actors (Fig7).

Markets enhance efficiency of extension. Where markets are available and
functioning properly, extension’s role is to ensure that:

Farmers have all the information on market needs.

Farmers have knowledge and skills to maximize production.

Farmers produce the best quality of each commodity.

Farmers work together to maximize benefits.
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Markets are a key determinant of agricultural development. Where there is a
functioning marketing system, markets express their needs, make production
inputs available and pay for agricultural commodities that meet their needs.

Market needs trigger entrepreneurship. Farmers respond to market needs by
investing in their agricultural education to get the knowledge and skills that enable
them to capitalize on the market needs. They invest in improved technologies and
production inputs that give them the best yields and quality products. They invest
in improved management practices that enhance their incomes.

Market needs trigger the emergence of service entrepreneurs like input distributors
(for example veterinary products and feeds), veterinary paraprofessionals,
combine harvester and thresher operators, transport operators, labour providers,
middle people or persons (middlemen), money lenders, and so on.

Markets trigger the emergence of farmer institutions to lower transaction costs in
sharing knowledge and skills, encouraging each other, buying inputs, selling farm
products and lobbying for services and for fair prices.

/ Farmer institutions: \

Entrepreneurs: Exchange knowledge
Farmers innovate Encourage
Service providers Innovativeness
Middle people Bulk-buy inputs

Bulk-sell produce
Collect, bulk, transport
Lobby for services

- J

Figure 7: Linkages between markets, entrepreneurs and farmer institutions

Where markets are dysfunctional: extension cannot link farmers to markets
because there are no markets, and extension cannot create markets and farmers
produce for home consumption or produce based on ‘hope’ that someone will be
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willing to pay for their produce. There is, therefore, no real incentive for farmers to
invest in production beyond home consumption needs. There is no incentive for
service entrepreneurs and there is no incentive for farmers to work together as the
benefits for doing so are not clear.

7. Structural changes in extension

According to a study report by Oladele [8], international agencies and scholars
have been urging developing countries to decentralize, and, indeed, several
countries have been decentralizing in response to pressure from donor agencies.
Under this arrangement, extension is decentralized to, and managed by, rural
councils or district local governments whose pre-occupation is in ‘governing.’ They
may not have full appreciation of extension, in which case they may not prioritize
extension in the allocation of resources; they may give extension personnel non-
extension duties; and they may not consider capacity development of extension
staff as important. This posed a problem for the mid-career program in the
countries with decentralized extension like Tanzania and Uganda, where neither
the ministries of agriculture nor the ministries of local government would sponsor
extension staff for the program. The ministries of agriculture were no longer the
employers, and ministries of local government did not consider staff development
as important. This led to low morale among the extension staff as they felt like
‘orphans’ with neither ministry paying attention to their professional development
needs.

This also created problems for WI/SAFE in terms of negotiations. In countries
where extension staff were under the respective ministries of agriculture, WI/SAFE
had only one employer to negotiate with regarding the mid-career program. Where
countries had decentralized extension, WI/SAFE had to engage with dozens of
new ‘employers’ as decision-making powers were decentralized to local councils.

It is not clear what informs the call for decentralization. More worrying is the fact
that countries do not seem to learn from each other’s experiences as they move to
‘experiment’ with decentralization. Uganda ran the experiment for 10 years and
realized that it was not producing the desired results. Production statistics showed
a decline and only 10% of the farmers received extension services [9]. The
Government of Uganda had to reconstitute its ministry of agriculture and modified
the decentralized system. As Uganda was having second thoughts about its
experiment, Kenya, right next door, was also decentralizing, the same way Uganda
had done and was abandoning. During a friendly discussion, a Kenyan lady was
asked why Kenya was not learning from its neighbor, and her response was “...we
are a sovereign nation.” This short and sharp answer might have been a joke, but it
looks like this is how governments do their business.
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Theorists argue that ‘decentralization’ of extension services leads to strong farmer
participation. They say that decentralization leads to improved efficiency,
effectiveness and relevance of extension through: increased participation of
farmers, improved extension accountability to farmers, improved extension
responsiveness to farmers’ demands and, timely access to advice by farmers.

However, the theorists make these arguments without showing how moving the
extension function from a technical ministry (agriculture) to an administration
ministry (local government) will enhance farmer participation. In fact, it is not clear
how extension can be closer to farmers via the ministry of local government — a
ministry whose main preoccupation is ‘governing’ with no special orientation to
agricultural extension. How does handing over the extension function to local
government lead to increased farmer participation in extension programs? How
does this bring field extension workers (who are already in the field by the way)
closer to farmers? The fact that the extension departments in many countries are
already more decentralized than other departments with an extension worker at
village or community level is ignored. In fact, in many cases, frontline agricultural
extension staff end up providing services on behalf of other departments who have
no staff at local level.

If extension reports to district councils, these are not farmer representatives, they
are political representatives. If the aim is to strengthen farmer participation, then
decentralization should be preceded by farmer institutional development and
strengthening. Not only will this provide a network of farmer organizations that
extension can engage with, but the farmers will have capacity to demand services.

For decentralized extension systems to be effective, there will be need for strong,

viable and self-sustaining farmer organizations (FOs) that are able to, among other

things:

e identify their own problems and seek ways and means to solve them

e seek ways and means of developing their technical and management
knowledge and skills to better plan, implement and evaluate their programs

o take collective actions for the common good of their members

o take collective action in lobbying for better services from extension and other
services providers and,

e monitor and evaluate performance of delivery services.

Strengthening farmer organizations is a more realistic and practical strategy for
achieving the objective of improved efficiency, effectiveness and relevance, as
strong FOs will demand services, accountability, responsiveness and they will
participate in developing and implementing programs.
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CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

Agricultural extension is the most misunderstood of all agricultural disciplines. The
misunderstanding starts with its definition which is continually evolving; its roles are
not well understood leading to varied expectations, some of which border on the
rejection of its importance. The confusion affects the way extension is supported,
structured and staffed. It affects how extension workers are trained and
capacitated. Generally, the confusion is the major source of the lack of
appreciation of extension prevailing in many African countries today. At the center
of all this is the failure to recognize extension as a distinct agricultural discipline.

Employers, universities and development partners need to recognize extension as
a full-fledged agricultural disciple with its own knowledge and skills set. The
recognition will change the whole perspective on extension including the definition
and expectations. It will lead to a more focused understanding of extension
capacity needs. Employers, in particular, need to articulate their extension capacity
development needs in ways that will enable universities and other training
institutions to come up with appropriate curricula.
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ABSTRACT

This survey aimed to establish nutrition-related knowledge, attitudes and practices,
and to observe how gender influences household food-related decision-making
processes in the Sasakawa Africa Association (SAA) intervention areas in the
Oromia and Southern Nation Nationalities and People regions of Ethiopia. The
findings would inform implementation of communication for nutrition social and
behaviour change among small-holder farmers as part of the SAA corporate
strategy on nutrition-sensitive agriculture. The study population was smallholder
farmers supported by SAA from which 311 respondents were selected through
multistage sampling. Data were collected via a mixed methods approach
consisting of a household survey, focus group discussions (FGDs) and key
informant interviews (KIls). Quantitative data were analysed using descriptive
statistics while qualitative data was analysed using a narrative and content
approach. The study focused on knowledge, attitudes and practices related to
production and consumption of micronutrient-rich foods. Majority (59.5%) of the
respondents were male. Men were the main decision makers on staple or
commercial food crop production and proportion of produced crops to be
consumed at home or sold in the market. Women mainly made decisions regarding
production and consumption of fruits and vegetables, intra-household food
distribution, preservation and storage. There was a lack of knowledge on iron and
vitamin A fortified or biofortified sources of food. Nearly three quarters (72%) of
women did not meet the minimum dietary diversity for women, a proxy indicator of
adequacy of micronutrient intake and diet quality. The mean dietary diversity score
was 3.8 with animal source foods being the least consumed. Not having sufficient
money to buy food, unavailability of different food groups and poor intra-household
food distribution were among the key reasons for lack of diverse diets. Majority of
the respondents were aware of the importance of production and consumption of
micronutrient-rich foods. However, there was a gap in practice and awareness
about biofortified and fortified foods. While most of the respondents had produced
fruits and vegetables in home gardens in the three months prior to this survey,
more than half (54%) of the respondents thought it was not likely that they would
produce fruits and vegetables for home consumption. More targeted nutrition
campaigns are required to increase the ability of small-holder farmers to adopt best
practices while reducing the barriers associated with access and consumption.
Promotion of fruit and vegetable production in home gardens could be considered
as option for improving household dietary quality as well as empowering women to
make more decisions.

Key words: Sasakawa Africa Association, Small-holder farmers, Nutrition,
Knowledge, Practices

LMEJ: https://doi.org/10.18697/ajfand.128.24310 25713




PUBLISHED BY
SCHOLARLY, PEER REVIEWED AFRICAN
SCHOLARLY

Volume 24 No. 3 SeicE

A#Rlﬂ‘;\!‘:l‘.]‘OU:RNAL OF FOOD AGRICULTURE, March 2024 TRUST

NUTRITION AND DEVELOPMENT

ISSN 1684 5374

INTRODUCTION

Malnutrition in all its forms is a global burden that leads to serious public health
risks and incurs high economic costs. Improvements in nutrition contributes
significantly to stimulating economic growth, reducing poverty and achieving
health, education and employment goals [1].

While Ethiopia has made progress in the reduction of child stunting with
prevalence decreasing from 58% in 2000 to 37% in 2019 [2], the country continues
to experience a high prevalence of micronutrient deficiencies [3]. According to the
2016 National Micronutrient Survey [3], the national prevalence of anaemia among
preschool children, school-aged children and non-pregnant women of reproductive
age was 34%, 26% and 18%, respectively. The prevalence of tissue iron deficiency
was estimated at 30%, 20% and 16%, among preschool children, school-aged
children and women of reproductive age, respectively. In addition, the prevalence
of subclinical vitamin A deficiency and iodine deficiency was 11% and 48%,
respectively among school-aged children. Eliminating undernutrition in Ethiopia
would prevent losses of up to 11% per year from the gross national product [1].

Although women are the main food producers, they are disproportionately affected
by hunger and malnutrition. Evidence shows that when women make more
decisions on how to feed their children and on how much time to spend on this,
and when they have better access to health care, prevalence of undernutrition
reduces [4]. The nutritional status of women before, during and after pregnancy is
also intimately linked to the nutritional status of their children [5]. Food insecurity
disproportionately affects women and people living in rural areas. Globally,
moderate or severe food insecurity affected 33.3% of adults living in rural areas
compared with 28.8 % in peri-urban areas and 26 % in urban areas in 2022 [6]. In
Ethiopia, even when food is available, women tend to be malnourished as
economic and social disparities tend to be greater [7] and they continue to
shoulder the “triple roles,” including their biological role of bearing/rearing children
(reproductive), their productive (farm work) and social (community) responsibilities
[8]. Understanding the socio-cultural structures and gender dynamics would
strengthen the impact of nutrition programs in Ethiopia.

The Ethiopian government has put in place a National Nutrition Program that
allows for integrated and coordinated nutrition actions and mainstreaming with the
various national development sectors [9]. A positive government policy framework
has provided an enabling environment for development partners to support the
fight against malnutrition. It is in this context that Sasakawa Africa Association
(SAA) has recently adopted Nutrition-Sensitive Agriculture as one of its key pillars
in the 2021-2025 corporate strategy [10]. Tanager, an international nonprofit
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through the Impacting Gender and Nutrition through Innovative Technical
Exchange (IGNITE) in Agriculture project has established a partnership with SAA
to strengthen its capacity to deliver impactful nutrition in agriculture programs
(hitps://tanagerintl.org/portfolio/ignite/). This is envisioned to positively impact
behaviour change for improved nutrition outcomes by leveraging on SAA’s existing
extension delivery mechanisms to small-holder farming households. The objective
of this survey was to establish nutrition-related knowledge, attitudes, and practices
and observe how gender influences household food-related decision-making
processes in the SAA intervention areas of Oromia and Southern Nations,
Nationalities and Peoples (SNNP) regions in Ethiopia.

MATERIALS AND METHODS

Study design, population and sampling

The descriptive cross-sectional study was done in Anna Sora and Negele Arsi
woredas in Oromia region and Angacha woreda in SNNP region in late 2021. The
study population was smallholder farmers supported by SAA. Six kebeles were
chosen using a non-probability sampling approach based on SAA intervention
areas. One respondent per household was randomly selected based on their
household membership in the SAA project beneficiary list until the sample size of
311 was attained of which 185 were males and 126 females.

Data collection and analysis

The study applied a mixed methods approach consisting of a household survey,
key informant interviews (KIlls) and focus group discussions (FGDs). A Likert scale
was used to establish the respondents’ attitudes towards malnutrition,
micronutrient deficiencies and consumption of micronutrient-rich foods. Key
informant interviews were conducted among woreda agricultural extension
coordinators, agricultural development agents and health extension service
providers working at the kebele level. The FGDs were conducted among 126
respondents organized into 21 groups. The enumerators were trained, and pre-
testing of the questionnaire done in the Kofele woreda prior to data collection.

Descriptive statistics, such as mean and proportion for quantitative data were
analysed using Statistical Package for the Social Sciences (SPSS®) version 25.
Qualitative data were transcribed and analysed using a narrative and content
approach. Minimum Dietary Diversity for Women (MDD-W) was calculated as
described by FAO (n=126) [11].

Ethical considerations

This study was done in the context of an existing project by SAA. The participation
of all research subjects was voluntary and written consent was obtained.
Participants were informed before an interview or discussion took place about the
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purpose of the study and given the opportunity to refuse upon understanding the
purpose. No exercise of undue inducement or any other form of constraint or
coercion to participate in the study was permitted or accepted.

RESULTS AND DISCUSSION

Socio-demographic characteristics of the respondents

Among the 311 surveyed respondents, majority (59.5%) were male with an
average age of 38 years and 40.5% were female. More than half of the
respondents (54%) had only primary level education. The importance of the level
of education in gender equality is also underscored by the World Bank which notes
that low levels of education, especially among women, represent a serious
constraint on development in most of the sub-Saharan countries, including
Ethiopia. At the individual level, education is perceived to be the ultimate liberator,
which empowers a person to make personal and social choices [12]. The World
Bank argues that education is also perceived to be the ultimate equalizer,
particularly in promoting greater gender equity for women. Nearly all (92%)
respondents were married, and the average household size was seven, which is
higher than the national average of five. The average number of years the
respondents had been in the SAA program was 1.4 years (Table 1).

Decision-making process in the household

The FGD participants observed that women are engaged in more activities
compared to their spouses/partners as they also participate in roles performed by
men but their roles were subsidiary and feminine rather than major work. This
observation is similar to the results which observe that women are rarely
considered to be farmers [13]. In Ethiopia, a farmer is seen as someone who can
independently plough, sow and harvest, all of which are core farming activities.
Ploughing is argued to be a “man’s activity” that is too difficult for women as the
very concept of a woman farmer can be transgressive of the social order [13, 14,
15].

The survey found that decisions related to food could either be made by men,
women, or both. Decisions related to household food crop production were mainly
made by men while decisions around food handling, food storage, household
distribution and consumption were made by women (Figure 1).
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Figure 1: Household decision-making process on food production and
consumption

The results also show increased status of women’s independent or joint decision-
making on vegetable and fruit production and allocation for home consumption in
the study area compared to their status in decision-making on other food crops
production. These observations are similar to another study done in regions with
similar socio-cultural characteristics [16]. This study also found that women take
control of agricultural produce when it moves from farm to dish and their status in
decision-making processes tends to rise as food moves from production to home
consumption, while men’s status tends to decline. This observation is similar to
those reported in other reports [17, 18].

Women’s dietary diversity

Minimum dietary diversity for women (MDD-W), is an indicator of dietary quality
and adequacy of micronutrient intake validated for women aged 15 to 49 years old
based on ten food groups [19]. The mean dietary diversity score for the women in
this survey was 3.8+1.4 (Table 2). Nearly half of the women (44%) consumed less
than or equal to three food groups the day preceding the study. There was a
significant variation of MDD-W across the two regions. The proportion of women
who achieved their minimum dietary diversity in the Oromia region (36%) was
three times more than women who achieved their minimum dietary diversity in the
SNNP region (12%). Only 15% of women reported having eaten any eggs,
meat/poultry, and fish the previous day. Low dietary diversity among women has
been found in different regions in Ethiopia [20, 21, 22] and therefore continued
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targeting of women in nutrition interventions will go a long way to improving the
nutrition status not only of the women but also the children in their households.

Awareness of malnutrition, micronutrient deficiencies and consumption of
micronutrient-rich foods

Majority of the respondents (>95%) could recognize if someone in their household
was malnourished which is characterized by fatigue and general weakness.
Malnutrition was reported to be a major problem in the area by the FGD
participants. Lack of enough money to buy food (87%) and unavailability of
different food groups locally (71%) were the main reasons for lack of a diverse diet
in the study area. Many respondents (72%) were aware that eating foods enriched
with micronutrients, such as iron and vitamin A would prevent malnutrition in their
household.

Red meat was reported as a major source of iron-rich foods by most of the
respondents (78%) while carrots were reported to be a major source of Vitamin A
(Table 3). Body weakness, paleness and headache were the most common
symptoms of inadequate intake of iron-rich foods reported by the respondents.
Maijority of the respondents (88%) reported that they knew about iron-deficiency
anaemia, vitamin A deficiency (83%) and problems related to iodine deficiency,
such as goitre (69%). Majority of respondents knew about the benefits of eating
iron rich foods (93%) and vitamin A-rich foods (90%). There was a lack of
knowledge on iron and vitamin A fortified or biofortified sources of food. In the
study, all FGD participants stated that they were unable to distinguish between the
fortified and non-fortified foods in the market, and, therefore, could not make an
informed choice when it came to buying products fortified with micronutrients.

Attitudes related to malnutrition, micronutrient deficiencies and
consumption of micronutrient-rich foods

Nearly three-quarters (74%) of the respondents were not likely to think that their
household may have undernourished members and only a tenth (11%) thought
malnutrition is a very serious issue (Table 4). When asked about the likelihood of
having a household member that has a micronutrient deficiency, about 4 of every
10 respondents thought that it was not likely that they had an iron (40%) or vitamin
A (38%)-deficient household member. More than half of the respondents (60%)
thought that it was a serious problem when their household members did not eat
iron-rich foods while 42% reported that lack of iodized salt is a serious issue.
Slightly more than half (52%) reported that it was a serious issue to have vitamin A
deficiency. This study showed that there was a positive attitude towards the
presence and/or absence of malnutrition, micronutrient deficiencies and
consumption of micronutrient rich foods. Attitude is known to be a good predictor of
behaviour [23]. From the findings, it is then possible that the participants would act

LMEJ: https://doi.org/10.18697/ajfand.128.24310 25718




PUBLISHED BY
SCHOLARLY, PEER REVIEWED AFRICAN
SCHOLARLY

Volume 24 No. 3 SCIENCE

';.#R;é.;\ﬁ'.jou:nm_ OF.. ded. AGRICULTURE, M arCh 2024 TRUST

NUTRITION AND DEVELOPMENT

ISSN 1684 5374

towards reducing the prevalence of malnutrition specifically micronutrient
deficiencies by consuming micro-nutrient rich foods.

Practice related to consumption of micronutrient-rich foods in the household
Nearly all respondents had consumed starchy staples the previous day (98%).
Participants in the FGDs and Kills also noted that community members in the study
area mostly consumed starchy foods, with some opting to sell some nutritious
foods in exchange for other foods, such as coffee and sugar. This finding is similar
to other findings which showed almost all women consumed grains, roots and
tubers in Ethiopia [24]. More than half of the respondents consumed iron-rich
(53%) and vitamin A-rich (83%) foods in the last 24 hours prior to the survey (Table
9). The most consumed micronutrient-rich foods were legumes (mixed beans,
baked beans, lentils, chickpeas) and dark leafy green vegetables. While all
surveyed participants responded that they used salt to cook meals, only 39%
reported using iodized salt. The FGD and Kl participants stated that the local
community usually consumes non-iodized salt, and in very rare occasions did they
consume packed and iodized salt. Some of the reasons given were a lack of
awareness about the existence of iodized salt and affordability. The results show
that there is a knowledge and practice gap in the consumption of iodized salt in the
study area.

Awareness, attitude and practices related to production and preservation of
vegetables and fruits in the household

All survey respondents knew about the benefits of producing (91%) and preserving
(84%) fruits and vegetables (Table 6). Some FGD participants stated that they did
not know about the health benefits of eating fruits and vegetables before the start
of the SAA project, but they now have increased awareness.

Slightly more than half of the respondents thought it was unlikely that they would
produce (54%) fruits and vegetables for home consumption. Nearly half (47%) of
the respondents thought it was a very serious problem if a household is not
producing fruits and vegetables in a home garden for home consumption. More
than half (60%) reported that their households were likely to preserve fresh fruits
and vegetables for home consumption.

Most of the respondents had produced fruits and vegetables in home gardens
within the last three months prior to this survey. Cultural rules or taboos were not
strong against production and consumption of fruits and vegetables. It is possible
to promote the production of fruits and vegetables and have a large uptake in the
community. Over two-thirds of the respondents (69%) preserved fresh fruits and
vegetables at home. Home gardens play a highly significant role in food security in
both urban and rural settings. Fruit and vegetable production in the small farming
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systems have been found to mainly take place in home gardens in Ethiopia [25]
and women tend to be in control of these gardens especially when used for home
consumption [26, 27, 28].

Self-efficacy to produce and prepare micronutrient rich foods

About a third (34%) of the respondents said it was very difficult for their households
to prepare meals with iron-rich foods (Table 7). Almost three-quarters (73%) of the
respondents were not confident in preparing meals with iron-rich foods, indicating
the perceived inability to prepare iron-rich foods as a major barrier to consumption.
Most respondents (71%) were confident that they could prepare meals with vitamin
A-rich foods and majority of the respondents (95%) liked the taste of vitamin A-rich
foods. These results indicate that while respondents had a positive attitude
towards eating micronutrient-rich foods, feeling of inadequacy to prepare the right
foods might have hindered consumption of micronutrient-rich foods. A slight
majority (57%) of the respondents stated that it was easy for their household to buy
and use iodized salt. This finding on perceived ability to buy and use iodized foods
could be leveraged to increase awareness on fortified foods and their potential of
being micronutrient-rich without necessarily being more expensive than non-
fortified foods. Fortification of staple foods has been shown to be an effective way
to ensure that many consumers, including women and children who are at risk of
vitamin and mineral deficiencies, receive the micronutrients they require [29].

CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

This study showed both men and women participate in agricultural production
activities but due to existing gender norms, there is variation in the patterns of
men's and women's engagement and decision making along the food chain. The
study also showed the existence of low dietary diversity among women of
reproductive age. Benefits of biofortified and fortified foods are still largely
unknown among community members in the study area which then hinders their
use. While majority of the respondents were aware of and had a positive attitude
towards the importance of consuming vitamin A and iron-rich foods including fruits
and vegetables, and using iodized salt there is still a gap between knowledge and
practice in the consumption of these micronutrient rich foods. Activities that would
positively change nutritional behaviours such as consumption of fortified foods,
biofortified foods, eggs, milk and milk products would be encouraged to improve
women's dietary quality.

Intentional design of a context- and gender-specific implementation plan to

empower women in household decision-making processes and strengthen the link
between gender and nutrition from production to consumption is recommended. In
addition, since women were shown to be more involved in decision-making around
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the production and consumption of fruits and vegetables, it may therefore be “low-
hanging fruit” for SAA to support fruit and vegetable production in home gardens to
improve both household diet quality and ability of women to make more decisions.
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Table 1: Respondents’ sociodemographic characteristics

Characteristics of the respondents Male (n=185, Female Total
%) (n=126, %) (n=311, %)

Average age of the respondent in years 39 35 38
With no education 8 22 13
With primary education 50 59 54
With secondary education 35 19 29
With higher education 7 0 4
Proportion of married respondents 96 88 92
Average number of household members 7 7 7
Number of years respondent has been farming 23 19 21
Number of years respondent has worked with SAA 1.5 1.4 1.4

Table 2: Women'’s dietary diversity and consumption patterns

Characteristic Oromia (%) SNNP Total (%)
(%)
Average dietary diversity score* 43+1.3 3+1.3 3.8+1.4
Low dietary diversity (<3 groups) 29 74 44
Medium dietary diversity (4-5 groups) 57 23 46
High dietary diversity (=6 groups) 14 3 10
Women meeting minimum dietary diversity 36 12 27
Consumed staples 98 97 98
Consumed pulses 76 72 75
Consumed nuts or seeds 65 50 60
Consumed milk or milk products 83 23 62
Consumed meat, poultry, or fish 15 3 7
Consumed eggs 12 3 9
Consumed dark green leafy vegetables 50 90 85
Consumed other vitamin A-rich fruits or vegetables 88 34 69
Consumed other vegetables 54 80 63
Consumed other fruits 16 4 12

*Characteristic is a mean £ SD not proportion. <3 represents women ate less than or equal to three food groups,
4-5 represents women ate four to five food groups, & = 6 represent women ate equal to or greater than six food
groups in the last 24 hours prior to the survey
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Table 3: Knowledge about micronutrient deficiencies and consumption of
micronutrient-rich foods

Knowledge of the respondent Male Female Total
(%) (%)
Aware of iron-deficiency anaemia 87 88 87
Know benefits of eating iron-rich foods 93 92 93
Aware of vitamin A deficiency-related symptoms 89 88 89
Aware of vitamin A deficiency 86 78 83
Aware of benefits of vitamin A-rich foods consumption 93 86 90
Aware of benefits of OFSP consumption 39 41 40
Aware of iodine deficiency 72 66 69
Aware of how iodine deficiency can be prevented 57 59 58

meJ: https://doi.org/10.18697/ajfand.128.24310 25723




AFRICAN JOURNAL OF FOOD, AGRICULTURE,
NUTRITION AND DEVELOPMENT

SCHOLARLY, PEER REVIEWED

Volume 24 No. 3
March 2024

PUBLISHED BY

AFRICAN
SCHOLARLY

SgiENcE
TRUST

ISSN 1684 5374

Table 4: Attitudes related to malnutrition, micronutrient deficiencies and

consumption of micronutrient-rich foods

Attitude Male (%) Female (%) Total (%)
Perceived likelihood that a household may Not likely 75 73 74
have undernourished members Not sure 4 3 3
Likely 21 24 216
How serious is malnutrition for your Not serious 57 57 57
household members’ health? Serious 25 24 24
Very Serious 11 10 11
Likelihood of a household member being Not likely 44 35 40
iron-deficient Likely 40 44 41
More likely 9 9 9
The seriousness of not consuming foods rich | Not serious 12 13 12
in iron Serious 56 64 59
Very serious 28 17 23
How likely do you think it is that any of your Not likely 37 40 38
household members lack vitamin A in their Not sure 9 15 12
body? Likely 51 40 46
More likely 3 6 4
Perceived seriousness for lack of vitamin A. | Not serious 22 24 23
Not sure 6 8 7
Serious 51 52 52
Very serious 21 16 19
Perceived likelihood that household lacks Not likely 30 33 31
iodized salt Not sure 17 14 16
Likely 30 35 32
More likely 23 18 21
How serious do you think not using iodized Not serious 16 19 17
salt in the body is? Not sure 33 33 33
Serious 42 43 42
Very serious 9 6 8
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Table 5: Practice related to consumption of micronutrient-rich foods

Practice Male (%) Female (%) Total (%)

Consumed iron-rich foods yesterday 49 60 53

Iron-rich foods consumed yesterday — Legumes 68 66 67

by the household Dark leafy vegetables 58 63 60

Buy fortified edible oil or wheat flour 79 7 78

Type of salt used lodized 38 41 39

Not iodized 47 40 45
Don't know 15 18 16
Table 6: Knowledge, attitudes and practices related to the production and
preservation of vegetables and fruits

Characteristic | | Male (%) Female (%) Total (%)

Knowledge on vegetables and fruits preservation

Household know how preserve fresh fruits and Yes 82 86 84

vegetables

Attitudes towards producing and preservation of vegetables and fruits

Likelihood of household producing fruits and Not likely 57 50 54

vegetables in a home garden Not sure 1 2 2
Likely 38 44 40
More likely 4 4 4

How serious do you think it is to not produce fruits and | Not serious 15 10 9

vegetables in a home garden? Not sure 0 0.8 0.3
Serious 38 52 44
Very serious 54 37 47

Likelihood of household not preserving fresh fruits and | Not likely 63 56 60

vegetables for consumption Not sure 1 2 1
Likely 35 40 37
More likely 2 3 2

Practices on household vegetable and fruit production and preservation

Produce fruits and vegetables in a home garden within Yes 92 87 90

the last three months

Preserve fresh fruits and vegetables at home Yes 66 70 69
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Table 7: Self-efficacy towards preparation and consumption of micronutrient-
rich foods and production of fruits and vegetables

Action Male Female Total
(%) (%) (%)
Perceived difficulty for the household to prepare iron-rich Not difficult 16 22 18
foods Somewhat difficult 52 42 48
Very difficult 32 36 34
Perceived confidence in preparing iron-rich foods Not confident 15 17 16
Less confident 61 52 57
Confident 22 28 24
More confident 3 3 3
Perceived difficulty for household to prepare vitamin A-rich Not difficult 17 28 22
foods? Somewhat difficult 56 40 50
Very difficult 27 32 29
Perceived confidence in preparing vitamin A-rich foods? Not confident 12 17 14
Less confident 52 50 54
Confident 28 31 29
More confident 3 2 2
Perceived difficulty for household to buy and use iodized salt | Not difficult 55 60 57
Somewhat difficult 29 29 29
Very difficult 16 10 14
Perceived difficulty for household to produce fruits and Not difficult 66 66 66
vegetables in a home garden Somewhat difficult 25 26 26
Very difficult 9 8 8
Perceived confidence to produce fruits and vegetables in a Not confident 6 7 6
home garden Less confident 24 29 26
Confident 57 54 56
More confident 12 10 11
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ABSTRACT

Teff farming in Ethiopia is commonly seen as being dominated by men, with
women playing supporting roles on some aspects of the growing process. This
study is rooted in existing literature on drivers of Best Practices (BP) adoption and
decision-making theory and is unique in that it focuses primarily on understanding
how gender-specific factors influence decision-making on the adoption of BPs. To
this end, the study assessed the intra-household gender dynamics at play within
farming households in Amhara, Ethiopia, and their influence on deciding whether
or not to adopt agricultural best practices for teff farming. These gender dynamics
include the division of labor between women and men, intra-household decision-
making processes, social and cultural norms and access factors (such as access
to information, training, credit and control over income). Using data from a three-
round quantitative survey with one woman and one man in 555 households, as
well as focus group discussions and in-depth interviews, this study is uniquely
placed to assess the impact of these gender-specific and intra-household factors
on the adoption of best practices. The findings show that households where
women are more involved in teff farming, have less input into decision-making, less
control over income, and more access to information and adopt on average more
best practices. However, there is significant heterogeneity when looking at
individual best practices, with women’s decision-making power or access to
resources particularly important for specific practices such as sowing in rows. This
study implies that designing more gender-sensitive agricultural programs and
extension services in Ethiopia — specifically on practices relevant to women and
men — can increase best practice adoption, with the ultimate aim of increasing
productivity and income for teff farming households, and empowering women.
Since male and female farmers are involved in different practices, access to
resources and decision-making power have different impacts depending on the
gender of the respondent and the practice analyzed, and there is no “one size fits
all” solution to improve teff farming productivity.

Key words: intra-household dynamics, decision-making, gender roles, best
practice adoption, teff
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INTRODUCTION

Teff is one of the most important cereal crops in Ethiopia, accounting for twelve
percent of Ethiopians’ food expenditures [1]. Teff farmers, therefore, play a critical
role in feeding the country, and understanding what drives teff farmers to adopt
agricultural best practices (BPs) is a priority. Across sub-Saharan Africa, socio-
economic characteristics (such as higher education, larger household size) and
resource endowments (such as more assets, higher income, larger farm size) are
commonly found to be associated with more adoption of farming BPs [2]. However,
the importance of gender dynamics as a driver of best practice adoption is often
ignored or simplified to a binary variable of the gender of the household head. This
masks the complexity of intra-household dynamics which could be playing a role in
farmer decisions to adopt or not adopt a BP. The research question, therefore,
asks:

How do intra-household gender dynamics and gender-specific factors drive

the adoption of BPs in teff farming households in Ethiopia?

This mixed-methods study investigated the intra-household gender dynamics of
teff farming in Amhara, Ethiopia, and tested whether these gender dynamics are
driving the adoption of BPs for teff farming. The study focused on teff farming
households living in Gonji Kollela and Yielmana Densa woredas in the West
Gojjam zone of Amhara in the 2021-2022 teff growing season.

Conceptual Framework

This study is rooted in existing literature on drivers of BP adoption and decision-
making theory, and is unique in that it focuses primarily on understanding how
gender dynamics influence decision-making on the adoption of BPs by speaking to
both women and men in each household. Figure 1 illustrates a conceptual
framework for the study, in line with the approach proposed by Badstue et al. [3].
Each adult in teff farming households in Ethiopia is impacted by the factors
differently, which influences the individual's participation in the decision to adopt or
not adopt the BP.

The gender-specific factors explored were:

Gendered division of labor, includes how male and female household members
engage with farming at the different stages of the teff growing cycle.
Intra-household decision-making, includes power relations within the household
and how much input participants have into decisions concerning teff farming.
Access factors, include sources of support, such as access to credit,
memberships in social groups, access to sources of information such as
agricultural extension training, and control over the use of income.
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Social and cultural norms, includes perceptions of self-efficacy?, such as beliefs
that one is improving as a farmer, perceptions of self-confidence, and the
recognition one feels they receive from their community (being respected as a teff
farmer).

Men

/ Women

Gendered division of labor

Intra-household

i . Teff farming
decision-making BP adoption
Access factors
(information, training, social groups,
credit, control over income and assets) -

Household and
individual control

factors
(household wealth, household
size, age, education, farm size)

Social and cultural norms

Figure 1: Conceptual framework for the study (adapted from Badstue et al. [2])
The key hypotheses were as follows:

H1: Increased involvement in teff farming from both men and women has a positive
impact on best practice adoption [4].

H2: Women'’s involvement in decision-making has a positive impact on the
adoption of best practices where women are heavily involved in.

H3: Social norms that downplay women’s contributions to teff farming and
focus on men leading as teff farmers have a negative impact on the overall
adoption of BPs.

H4: Women'’s increased control over income has a negative impact on household
best practice adoption [5, 6].

' According to Albert Bandura, who first defined the term, self-efficacy is "the belief in one’s capabilities to organize and execute
the courses of action required to manage prospective situations”
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MATERIALS AND METHODS

The sampling frame for this study included all dual-adult (at least one man and one
woman) teff-growing households registered with a development agent (DA) in
communities where Sasakawa Africa Association (SAA) provides training to
government DAs2. The focus was on dual-adult households to better analyze the
intra-household power dynamics between men and women [6].

Quantitative data collection consisted of a three-round household survey with 555
households in South Gonder and West Gojjam regions of Amhara state. One adult
man and one adult woman from each household were interviewed in each round,
for a total of 3,330 individual quantitative surveys. An observation of one teff
farming plot was also conducted at each household at each time to evaluate the
adoption of BPs. Data were collected during land preparation and sowing in August
2021, during weeding and fertilizer application in October 2021, and during
harvesting in February 2022.

Qualitative data collection consisted of focus group discussions (FGDs) with
farmers, both as mixed-gender and women-only groups; in-depth interviews (IDls)
with farmers (women, men and couples), and key informant interviews (KlIs) with
development agents (DAs). In total, 9 FGDs, 12 IDIs, and 4 Klls were conducted.

RESULTS AND DISCUSSION

The section begins with descriptive statistics and qualitative insights on the four
gender- specific factors, followed by an econometric analysis of the gender-specific
drivers of best practice adoption3.

Gendered Division of Labor and Social Norms

Women and men were asked about their personal level of participation in each
phase of the teff farming growing season. Activities that were seen as male-
dominated were land preparation, harvesting and threshing, fertilizer application
and sowing. Women were heavily involved in weeding the teff, and in storage, as
they managed the teff for household consumption. Women also supported men
with sowing, applying fertilizer, clearing the land for ploughing or preparing food for
hired laborers during harvesting. This is in line with findings from Tekalign et al. [7],
which found that men dominated land preparation and marketing, while women

2 The sample was stratified by kebele, and then a three-stage cluster random sampling method was employed. The primary
sampling unit being the development agent (DA), the secondary sampling unit being the community demonstration plot (CDP),
and the tertiary sampling unit being households. Within the household, two people were interviewed: one adult man and one
adult woman

3 A detailed overview of best practices included in analysis and overall adoption rates is included in Appendix 1. Appendix 4
provides summary statistics on the socioeconomic status and demographic characteristics of the sample
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dominated weeding and harvesting activities. Weeding is the most labor-intensive
activity, followed by threshing [8].

Plough agriculture has been associated with more traditional, persistent gender
norms across cultures, and a stronger gender division of labor [9]. Teff farming is
no exception, as certain activities are coded as male-dominated, while others are
associated with women, although in practice, women and men often work side by
side. Farming is labor-intensive and a large portion of family income, so most
women cannot afford to not get involved in farming. In some cases, this results in a
double workload for women, as they are also responsible for household chores. One
woman farmer noted, “We help with land preparation; we help with planting...we do
everything together. | would say the women’s workload is heavier.” Particularly
during harvest time, women'’s workload tends to be particularly heavy, as noted by
a woman farmer, ‘those days are very challenging for the woman. She suffers.
There is too much work to do.”

“No matter how brave you are, ho woman is strong” - (7287 E75 11F? P~ 1C+4 FAFT).” S0, no
matter how smart a woman is, the women are not strong enough to manage activities like
men"

— Participant, male-only FGD

“A household that has a weak male farmer is better than a household that has a strong and
committed woman farmer. Women are not aware of different farming activities. Men and
women are not comparable. Women are not even effective in managing the family."

— Participant, male-only FGD

“Men who are enrolled in extension service are better because they are active enough in
implementing different farming activities. In terms of improvement in life, a household led by
men is better than a household led by women. Men are good in every confext.”

— Female participant, mixed-gender FGD

“The women can do nothing; they always ask men about what fo do. | have one sister and
she is the household leader by now but she always comes and asks me for each and every
farming activity. They know nothing about outdoor farming activities. Even frequently the
women are called for training but they do not come and attend.”

— Participant, male-only FGD

Figure 2: Farmer quotes on gendered division of labor and social norms

Men in the sample assumed the plot manager role in 97% of plots analyzed,
meaning that women-managed plots are rare. Women are often perceived to be
incapable of independently managing plots, requiring the support of men to manage
more labor-intensive activities. Insights from focus group discussions show that
women were perceived to be less effective teff farmers, particularly by men.
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Farmers volunteered multiple opinions on why men farmers are superior (some are
shown below).

Intra-household Decision-making

Using modules from the Pro-WEAI [10], both women and men in the same
household were asked to indicate their input into decision-making on various teff
practices, and which member of their household was primarily responsible for a
variety of teff farming decisions.

Teff

T T T T T | T T T |
0 10 20 30 40 50 60 70 80 90 100
Percentage %

Woman respondent alone I Man respondent alone
B Joint decision Others alone

Figure 3: Person Responsible for Decision Making on Farming Teff and Other
Grains

As shown in Figure 3, men alone were responsible for most productive decisions
when farming teff. This aligns with gender roles where despite women’s
involvement in various stages of teff farming, it is seen as the man’s responsibility to
lead the process. Decision-making often takes the form of a discussion between
spouses, who may also involve other household members or friends, neighbors or
DAs.

Depending on the farming activity, women and men are differently involved in
decision- making. Practices where both women and men agreed that men play a
leading role included land preparation, sowing, fertilizer application, and pest
management, although women often still report some input into the decision.
Practices where decisions are made jointly included post-harvest management,
storage, and selling. As a male farmer stated, “storing and selling are the two
activities that need serious attention of both the women and men. Both discuss and
decide in this case.” For three practices — weeding, harvesting and threshing -
men reported being the primary decision makers, while women report joint
decision-making. For instance, 62% of men reported deciding alone how frequently
the teff was weeded, while 71% of women reported this decision was made jointly
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between the man and the woman. A similar situation occurs for harvesting, where
75% of men claimed sole decision-making power, while 53% of women reported
joint decision-making. This disagreement is possibly due to women’s high
involvement in these activities, rather than direct input into how the activity per se
should be carried out.

Access and Control Factors

Access to Information

Access to information on teff BPs can occur through multiple channels: intra-
household communication, membership in social groups, or extension training
attendance. Overall, 78% of the men attended at least one teff training in their lives,
while only 30% of the women attended any training. Women and men were also
asked individually to assess their extent of access to information to make decisions
on teff farming — on a four-point scale from “not at all” to “a high extent”. Men
reported significantly higher access to information on teff farming than women.

Access to Social Groups

Almost all (96%) of men belonged to a social group, compared to 76% of women.
The most common groups for both men and women were mutual help and
insurance groups registering 82% membership. About half (53%) of men and
women in the study population also belonged to religious groups. Agricultural
groups registered very low membership rates for both men and women.

Women's groups: Y R L R S LA b B LAY
Business association group@ -« - - v
Civic/charitable group @@ - -« ooooov s R R
Agriflivestock producers group |@® i A e
Credit/microfinance group | @

Forest users' group [+~ @

Water users' group | <« oocorreesiee @ @i e

Religious group |-« ++--rrorrmrrrrens e T e

Mutual helpfinsurance group |- G R R

T T T T T T T T 1] T

0 10 20 30 40 50 60 70 &0 90 100

Percentage %

Men @ Women

Figure 4: Group Membership, Disaggregated by Gender
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Control over Income and Assets

Men and women reported similar levels of control over income from teff. Qualitative
data revealed that income from large quantities of teff farming was primarily
controlled by men, while women controlled income from small quantities of teff.
Respondents reported an understanding that this income would be used for inputs
for the next year, or other household purchases, and that a husband should not use
the income just for himself, as stated by a male farmer: “This is because we trust
each other and know that the other will not do things that are harmful.” This is in
line with dynamics on control of income observed by Bjorvatn et al. [11] which
found that husbands and wives reported having equal say in how to share and
spend income, and that relatively few thought that the spouse was hiding money
from them or disapproved of the spending decisions of the spouse.

Interviewer: “What if the husband insists he will sell the teff?”
Female: “But, the teff is ours (women’s) once it is stored.”

Male: “There is a story about a farmer where he sings and is playful when plowing planting
and harvesting. Later, when he is threshing, his tone is low (as if he was sad). When people
ask him ‘Why do you plow and plant with such great excitement but sing sad songs when
you are threshing?’ and he said ‘Well, we (men) are about to hand over the teff to women.”

Female: “Yes. Once the teff is home, it is our (decision).”

— Participants, mixed-gender FGD

Figure 5: Farmer quotes on teff sales

Access to Savings and Credit

More than half (55%) of men and 25% of women had an account with a bank or
microfinance institution. Of these accounts, 19% of both men and women reported
having a joint account, while 80% (81% of men and 78% of women) had an
individual account. Almost all (93%) of the sampled population reported being able
to access a credit from at least one source. Women were significantly more likely to
have no access to any credit, from either formal or informal sources (10% of
women; 5% of men).

Best Practice Adoption Rates

Adoption rates were gathered through plot observations# and were reported at the
household level. The 20 BPs® align with the Ethiopian extension system’s training
guidance for the study location, as provided by SAA. Some BPs were readily

4 These visits were conducted with one household member (the manager of the plot, usually a man) on the household’s primary
teff plot

5 Appendix 1 provides the list of 20 practices and their adoption criteria. Appendix 2 provides details on the adoption of individual
best practices, and how households are — or are not — applying them
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adopted by all households, while some BPs were rarely adopted. The average
household adopted 9.2 out of the 20 BPs observed in the study.

Harvest - Method 100
Threshing method 100
Storage method 100
Threshing area 98.8
Threshing area method 98.8
Seed - Type 97.7
Weeding by hand 96.5
Sowing - Month 917
Tilling - Frequency 88.5
Fertilizer - Type 757
Weeding - Timing 47.0
Fertilizer - Timing 337
Harvest - Timing 291
Land Preparation - Month 245
Land Preparation - Drainage 239
Sowing in rows 9.3
Fertilizer - Frequency 85
Pest management 6.7
Seed - Amount 59
Disease management 39
Weeding - Frequency | 0.4

20 40 60 80 100
Percentage (%)

Figure 6: Percentage of households adopting individual BPs (n=555)

20

e
(4]

-
Q

Percentage (%)

4 5 6 7 8 9 0 11 12 13 14 15
Total number of BPs adopted
Figure 7: Distribution of total number of BPs adopted by households (out of

20) (n=555)
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Gender-specific drivers of BP adoption

In the literature, factors that are commonly positively associated with BP adoption
include higher income [12], more education [13], larger farm size [13, 14], more
household members [15], access to information [16], access to extension [13],
access to credit [13], ownership of livestock [9,13], belonging to social groups [13],
or BP-specific factors, like the trialability of the practice or technology, as well as
positive farmer perceptions of the technology, and low cost required to adopt
[11,15, 16]. For teff specifically, one study found that experience in teff farming,
farm size, distance to the market, participation in the farmers’ association,
extension, and availability of credit are all correlated with the adoption of BPs on
teff [17].

The drivers of best practice adoption were primarily explored through regressions to
determine associations between gender-specific and control factors and adoption
outcomes. Best practice adoption is first defined as a sum of the total number of
BPs adopted at the household level. For the drivers of BP adoption, for i
households consisting of j individuals, a linear regression model was used, of the
form:

BPj = Roles]' + DMj + Accessj+ Normsj + HHj + Indiv]' +e€

The study additionally examined each individual BP and employed logistic
regression where the dependent variable is a binary variable indicating whether a
specific BP is adopted or not. The results are presented in Table 1 and Appendix 3.

Gendered division of labor

For each additional teff farming activity women are involved in, the household
adopts 0.2 more BPs out of a total of twenty BPs. For men, a similar relationship
exists, as the household adopts 0.4 more BPs on average for each additional teff
farming activity men are involved in. Both findings are significant at the 1% level.
This is in line with the largely complementarian teff farming model in Ethiopia,
where women and men work together in different roles but side by side throughout
each phase of the teff growing cycle [4]. When looking at individual BPs, this effect
holds for fertilizer application, where households are twice as likely to apply fertilizer
at the right time if the woman reports being involved in the activity, or for sowing in
rows, where women'’s involvement translates into a threefold increase in the
probability of adoption.
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Access factors

e Access to information: For both women and men, having higher access
to information is associated with the household adopting more BPs.
Households where women reported having higher access to information
on teff farming adopted 0.15 more BPs, and households where men
reported having higher access to information on teff farming adopted 0.25
more BPs. Looking at specific practices, households where men reported
having high access to information on harvesting teff were five times more
likely to adopt harvesting BPs, and 40% more likely to adopt the correct
land preparation methods. This finding is consistent with the existing
literature on best practice adoption. Lack of access to information has
commonly been found as a major barrier to the adoption of BPs [1, 18],
with limited access to information or low literacy rate to use the
information as the number one constraint for women in adopting BPs [19].

o Training attendance: \Women and men were asked if they had ever attended
training for teff farming in their lives. Counterintuitively, households where men
had ever attended training adopted 0.6 less BPs. This finding requires further
investigation and should be interpreted with caution for a few reasons: 1) there
is significant variation depending on the specific BP adopted; 2) the study is
observational and is not measuring the impact of training through random
assignment, so it could be that farmers with less experience and lower BP
adoption self-select into attending extension training; 3) the variable used
asked if the participant had ever attended training in their lives, and some of
these indicated attending training several years ago, suggesting that the
lessons of the training may have been forgotten, or that different BPs may have
been taught; 4) training attendance is correlated with access to information
among the sample, and access to information shows a positive significant
association with BP adoption for both women and men; 5) all households in the
sample were registered with a DA, thus were in some way connected to the
extension system whether attending training or not. Robustness checks using
different definitions of training attendance resulted in less statistical significance
and smaller coefficients in some cases, but generally found a similar
relationship.

For women, when looking at some individual BPs, there is a positive
association between women’s training attendance and certain BPs. For
weeding, households where women had ever attended training in their lives were
80% more likely to weed at the right time, or attempt sowing in rows. This
suggests that training attendance is associated with more BP adoption for
women when the training focuses on activities where women play a bigger role
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(for example, weeding, sowing in rows). One potential explanation is
community normative gender roles, as both weeding and sowing in rows are
practices where women are more likely to play a role.

o Control over teffincome and access to credit: Having more control over teff
income is associated with less BP adoption for women, and significantly more
BP adoption for men, in line with findings from the literature that show women
spend a higher share of their income on household consumption, and female
control of resource allocation tends to lower efficiency, in contrast to male
control [5, 6]. Households where men made decisions over the use of income
resulting from teff adopted on average 0.4 more BPs. For each additional
source of credit men had access to, households adopted 0.2 more BPs. Men’s
access to credit is also associated with a higher probability of using the right
fertilizer type, and a higher probability of weeding at the right time. When
women had control over income, households adopted on average 0.3 less BPs.
This finding may be driven by men culturally having more involvement practices
such as purchasing fertilizer or hiring and trading labor. Both these activities
require a significant share of the household’s income, and it is typically the man
who completes the transaction.

e Membership to groups: Existing literature frequently shows a positive
relationship between more group membership and BP adoption [13]. This is
commonly explained through a pathway of information sharing, as people in
social groups are more likely to converse with other farmers and DAs. On
aggregate, the findings show that households where men reported not
belonging to any social groups adopted on average 0.9 more BPs (for women,
0.5 more BPs). One hypothesis for this may be that farmers save time by not
attending group meetings and social events, and may use this time for teff
farming instead, which is labor-intensive. Furthermore, the groups farmers
reported attending most were not agricultural in nature, which could further
detract from teff farming.

For women, being members of more groups is associated with more adoption
of the harvest timing best practice. Harvesting often commences when women
have prepared food for the laborers, so it could be that women in social group
settings are influenced by other women in the groups to coordinate food
preparation and begin harvesting at recommended times.

Decision-making dynamics

Households where women had more input into decision-making on teff farming
adopted on average 0.4 less BPs. In terms of decision-making on individual BPs,
the impact of women making more decisions is mixed. For instance, when women
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have more input into decisions, households are more likely to attempt to use the
right fertilizer type or weed at the appropriate time. However, when women have
more input into fertilizer application or harvesting decisions, households are
significantly less likely to harvest teff at the right time.

There are several potential explanations for these mixed findings. In terms of
harvest timing, as discussed in the gender roles and decision-making section,
women commonly dictate when harvesting begins, as it is linked to food
preparation. As one female farmer states, “harvesting begins once the women
prepare food.” There is a possibility that women’s time constraints and roles are a
bigger determinant of harvest timing than the recommended BPs. Meanwhile, as
men are in charge of hiring or trading labor with neighbors for harvesting,
increased participation in decision-making could translate into more influence on
when the community harvests.

Social and cultural norms
Households where men believed they were respected by their communities as teff
farmers adopted

0.6 less BPs, an association that is particularly pronounced for harvesting BPs.
This finding should be interpreted with caution, as the sample size is small (n =
26). This perhaps might be owed to overconfidence bias. Indeed, DAs in the
sample report farmers exhibiting reluctance to adopt certain practices, due to
erroneous beliefs that they know better. For example, although sowing in rows is
proven to increase teff productivity, some farmers believed that broadcasting is a
better method, as explained by a male farmer, “| believe broadcasting is still the
practice that has higher yield. If we apply enough fertilizer, broadcasting is better.”

For women, households where women reported feeling confident in their ability to
implement BPs were 60% more likely to weed at the right time, and over twice as
likely to apply fertilizer with the right frequency. Men who reported feeling confident
were more likely to sow teff in the right month. These findings suggest a
relationship between community norms, farmers’ sense of self-efficacy, and specific
teff BPs.

CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

The impetus for this study was to understand what drives a teff farming household
to adopt BPs, and what role gender dynamics within the household might play in
that process. The hypothesis was that certain gender-specific factors and intra-
household dynamics might influence adoption decisions. The evidence provided in
the previous section confirms this hypothesis in a limited way. The study does find
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numerous gender-specific drivers of adoption, both on specific BPs and at the
aggregate sum of practices adopted.

However, while there is evidence of gender playing a role in adoption decisions,
further investigation is required to explore in more detail whether the findings are
generalizable to the broad teff farming population of Ethiopia. In particular, the
study design presents some limitations which should be considered when
interpreting the results. First, the design was not representative of all teff farming
households, but only those registered with DAs, and also not representative of
single-adult or female-headed households. Second, the findings may also not
necessarily be generalizable as social and cultural norms differ significantly across
regions, and the study was conducted in locations where the SAA intervention is
ongoing, which may affect BP adoption. Finally, the associations identified through
regression analysis do not imply causality, as the study is observational in nature.
This study looked at the concept of gender dynamics in a robust way, interviewing
women and men within the same households to get a rich understanding of the
intra-household dynamics of teff farming. The study presented a novel dataset on a
wide range of gender-specific variables, and focused on the intra-household
gendered dynamics that influence teff best practice adoption. The findings have
important implications for extension training service delivery: since male and
female farmers are involved in different practices, access to resources and
decision-making power have different impacts depending on the gender of the
respondent and the practice analyzed, and there is no “one size fits all” solution to
improve teff farming productivity.
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Table 1: Linear regression on the sum of BPs adopted (out of 20)

Sum of BPs adopted | Women | Men
Gendered division of labor
Number of teff activities involved in 0.180*** 0.395**
(0.042) (0.104)
Intra-household decision-making
Level of input in decisions on teff farming 0.409** 0.338
(0.082) (0.046)
Access and control factors
Access to information on teff farming 0.148* (0.086) 0.251*
0.277* (0.120)
Control over teff income (0.146) 0.411*
(0.161)
Ever trained on teff farming 40.302 -0.590**
(0.253) 0.477* (0.200) 0.908**
Not a member of a group (0.227) (0.378)
Number of credit sources respondent has access to 013 0.227***
(0.234) (0.409)
Social & cultural norms
Is confident in applying new practices 0.147 0.228
(0.195) (0.422)
Feels respected by community as a teff farmer 0.325 0.634*
(0.240) (0.269)
Household and individual controls
Age 0.001 £0.003
(0.008) (0.006)
Education 0.095 0.058
(0.127) 0.093* (0.080) 0.133**
Number of household members (0.054) (0.058)
Household wealth 0.037 £0.092
(0.057) (0.059)
Farm size (hectares) 0.276 0.359
(0.255) (0.255)
Constant 7.794*(0.703) 4.312*(1.189)
Observations 555 555
R-squared 0.095 0.124

Linear regression with standard errors clustered at the DA level Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Appendix 1: Overview of Teff Best Practices and Adoption Criteria

The table below outlines the 20 best practices for teff farming that were assessed in
the study, and the criteria required to be considered adopted. These best practices
align with the Ethiopian extension system training for teff farming in the study
locations, as provided by SAA.

Activity Best Practice  Criteria for Adoption

Land BP1: Start plowing after harvest in January (Tir 1C) or
preparation Month started February (Yekatit entt).
preparing land
BP2: Conventional extension system: till 3-5 times.
Frequency of [Regenerative agriculture system: till 2-3 times.
illing Note: The same tillage must have been applied to the
entire observed plot.
BP3: Considered adopted if the household faces water
: management issues and used at least 1 or more strategies
drainage . " e
actices for to cope (using broad bed maker or traditionally with “dirdaro
practices Tor - o.a) or “shurube” (dca).
waterlogged
plots Note: This best practice was only assessed for
households who have experienced waterlogging issues
(usually those in Kotcha soils). These practices must
have been applied to more than half of the plot.
Sowing BP4. Sow in July (Hamle hg9°A,) or August (Nehase i)
Month teff was
sown
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Sowing in rows

BPS: The following improved seeds are suitable for the study area:
Use of Magna (#7%° / DZ-01-196), Kuncho (&% | DZ-Cross-387), Dukem
, (4nge [ DZ-01-974), Kora (n¢- | DZ-Cross-438), Dagm (&19° | DZ-
improved seed ioross 438), Negus (1 / DZ-Cross-429).
varieties
Other varieties of improved seeds for highland/colder
areas (Tsedey, Boset, Smada, Dega, Enatit, Yielmana)
can also be considered adopted.
Note: Local traditional seeds were not considered
improved seeds.
BP6: Planting in rows is recommended. Broadcasting (casting

seeds by hand) is not recommended.

Note: To be considered adopted, a household must be
planting in rows for the entire plot, and must be planting
seeds at a depth of 1-3 cm.

BP7:

Amount of
seeds used per
hectare

Depending on the soil type, 10-15 kg of seed per hectare
of land.

Note: This amount is for farmers using the row planting
method. Farmers using broadcasting (not considered
best practice) use more seeds.

Fertilizer

BPS:
Fertilizer type

NPS and urea should be applied, compost may be used
for loamy soils

DAP should not be used

BPO:

Frequency of
fertilizer use

NPS application once per season.
Urea application twice per season.

BP10:

Timing of
fertilizer use

NPS application at the time of sowing

Urea application first 15-18 days after sowing, and then
again 35-40 days after sowing.

[@lolsle]
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Fertilizer Red soil:
amount

o NPS -100 kg per hectare

o Urea-37.5 kg per hectare at both applications
Black soil:

o NPS - 150 kg per hectare

o Urea-62.5 kg per hectare at both applications

Note: this practice was not included as an observed best
practice due to recall bias and difficulty in obtaining

accurate figures.
Weeding BP11: The best way to weed is by hand.
Weeding An acceptable alternative is using herbicide.
Method
BP12: The plot should be weeded at least three times per
Weeding season.
Frequency
BP13: The plot should be weeded for the first time 18-25 days
, after sowing (15-18 days after teff has sprouted and the
Weeding .
i first weeds have emerged).
iming
Pest & Disease|BP14: Knowledge of common teff diseases: leaf rust, head
Management Disease smudge, damping off, and zonate eye spot.

management  [Note: respondents were scored as adopting if they knew
at least 3 diseases.

Knowledge of disease control measures: sowing early in
the season, using early-maturing teff varieties, applying
fungicide.

Note: respondents were scored as adopting if they knew
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at least 2 control measures.

BP15:

Pest
management

Knowledge of common teff pests: Degeza (Wollo Bush
Cricket), Shoot fly, Red teff worm, Black teff beetle,
Grasshopper (Fenta).

Note: respondents were scored as adopting if they knew
at least 3 pests.

Knowledge of pest control measures: i) Early tilling or
tilling soon after harvest (including mention of exposure
to sunlight), ii) Deep tilling, i) Removal of nearby pest
hosts (weeds, crop residues, other plants), iv) Practicing
crop rotation, v) Use of insecticide, vi) Removing and
killing insects by hand.

Note: respondents were scored as adopting if they knew
at least 4 control measures.

Harvesting

BP16:
Harvest Method

Teff harvested by hand with a sickle or by harvester (if
any)

[@0Sle)
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BP17:

Harvest Timing
& Appearance

Teff harvested by hand with a sickle or by harvester (if
any)

Teff harvested about 12 weeks after planting. Note: The
specific time depends on the type of seed.

Teff harvested when it appears ready (when it turns
yellow or is dry).

Threshing BP18: Preparation of a designated area for threshing by one of
Designated the following methods: i) Use plas“t.|c sheeting, ii) Use
Threshing Area manure/dung to plaster the area, iii) Clean the area,
iv) Use a threshing area prepared by someone else.
BP19: Threshed by animals trampling, a threshing machine, or
Threshing by beating with a stick.
Method
Storageand  |BP20: After threshing, teff should be stored in polypropylene or
post-harvest hermetic bags (PICS, Zero fly, Agroz), barrels, hermetic
Storage . 9 L
Method metal silos, or traditional storage (dibignit, gota).

Teff should be stored inside the home, as compared to
outside.

Appendix 2: Details on the adoption of individual best practices

Land Preparation
BP1: Month started preparing land

One-fourth of observed plots started preparing land in January or February, as
recommended. Eleven different months were chosen as starting months with March
(Megabit @vp(1.+) being the most common month to start land preparation.

BP2: Frequency of tilling
The vast majority of households (89%) followed the recommendation to till between
three and five times, with fThe times being the most common. Under regenerative
agriculture it is recommended to till just two to three times; 32% of observed plots

[@lolsle]
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did this.

BP3: Drainage practices for waterlogged plots

Waterlogging was not a common issue in all woredas — only 81 out of 555 observed
plots reported experiencing waterlogging issues on their plot. Out of these, 24%
adopted water drainage practices “dirdaro” or “shurube”. Waterlogging was most
common in Gonji Kollela, and significantly less common in Yielmana Densa. Some
farmers that were impacted by waterlogged soils noted in qualitative work that DAs
did not account for their needs in recommendations, and they may not undertake
recommendations due to this concern.

Sowing
BP4: Month teff was sown
Ninety-two % of observed plots followed the recommendation to sow in July (Hamle

h9°0,) or August (Nehase '1hat). After July, June (Sene a) was the second most
common choice (7%), although this is one month earlier than advised.

BP5: Use of improved teff seeds

Almost all observed plots in the sample used Kuncho improved seeds, which are
advised for the area. Magna, Dukem, Kora, Dagm, and Negus are also suitable for
the study area, although they were all very uncommon or never reported.

BP6: Sowing in rows

This practice was the least adopted practice in Round 1. Nine % of observed plots
attempted row planting and only 1% fully adopted. Full adoption required planting
teff in rows for the entire plot (34% of those who attempted did not plant the entire
plot), and seeds must also be planted at a depth of 1-3 cm (82% of those who
attempted did not). Lack of available labor is the primary reason farmers gave for not
planting in rows (65%), followed by thinking the practice would not work (24%).

BP7: Amount of seeds used

Farmers used two to three times more seeds than advised, with the average farmer
using 35 kilograms per hectare. Depending on the soil type, farmers should use 10-
15 kilograms of seed per hectare of land when sowing in rows. Only 6% of observed
plots used the advised amount of seeds.

Fertilizer Application
BP8: Type of fertilizer used

About three-fourths (74%) of observed plots applied the recommended NPS and
Urea; no farm reported applying DAP.
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BP9: Frequency of fertilizer use

About half (45%) of households applied nitrogen, phosphorus and sulfur (NPS)
fertilizer only once, as recommended, and 21% of households applied urea twice, as
recommended. Only 8% of households applied both NPS and urea the advised
number of times.

BP10: Timing of fertilizer use

33% of households applied both NPS and urea the advised number of days after
sowing. 86% of households applied NPS immediately after sowing, as
recommended, and 36% of households applied urea 15-18 days after sowing for the
first time, as recommended.

Weeding

BP11: Weeding method used

Farmers are advised to weed by hand and to do so at least three times per season.
Only 14 households (2%) report weeding exclusively by hand. The vast majority
(92%) combined weeding by hand with the application of herbicides. 37 respondents
weed only by applying herbicides, and only 25 households in the sample reported
not using herbicide.

One female farmer in the focus group discussions from Yielmana Densa explained,
“‘we know we get better yield when we weed by hand. If we think we have time, we
do weeding by hand as much as we can. And that makes a difference. Other times,
we can't get to it all on time while weeding by hand and so the remaining will be
covered with chemicals.”

BP12: Weeding frequency
Only two households reported weeding three times per season as recommended.
Most weeded only once (80%) or twice (20%).

BP13: Weeding timing

Plots should be weeded for the first time 18-25 days after sowing (15-18 days after
teff has sprouted and the first weeds have emerged). 46% of households weeded for
the first time 18-25 days after sowing (by hand or with herbicides).

Pest and Disease Management
BP14: Disease management

47 out of 540 households reported having experienced disease problems on their
observation plot this season. These include: head smudge (42), leaf rust (4), and
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zonate eye spot (1). 4% of households took measures against diseases this season.
Farmers employ disease management measures both for prevention reasons, and
to mitigate diseases. Overall, 21 households reported having acted against diseases
on their plot this season. Sowing early in the season was the most common measure,
employed by 96% (20/21) of households adopting measures.

BP15: Pest management

Overall, 27 out of 540 households reported having experienced insect pest problems
on their teff observation plot this season. These include: red teff worm (23), shoot fly
(2), black teff beetle (2), grasshopper/fenta (2), and degeza (1). 7% of households
took action against insect pests this season. 72% chose to use early tilling, 65%
chose to remove nearby pest hosts, and 53% used deep tilling. 35% of households
practiceed crop rotation. Only 5% used insecticide, while 16% killed insects by hand.

Harvesting
BP16: Harvest method

100% of respondents indicated that they had harvested teff this season by hand with
a sickle, as recommended.

BP17: Harvest timing

29% of farms reported to have harvested teff when it looked ready (when leaves
start turning yellow), which is the recommended best practice, while the majority
(71%) harvested in a specific month, particularly in November (89% of those who
harvested in a particular month harvested in November (4¢)). When asked for the
reasons why they harvested when they did, 96% of households reported the teff was
ready for harvest, 32% reported they feared unpredictable rain and 10% reported that
they had enough labor available at the time (multiple answers were allowed). The use
of trading labor (“wonfel”) for harvesting was commonly reported in the focus group
discussions. Under this system, farming households support their neighbors in
harvesting when the time is right, in exchange for support on their own farm.

Threshing

At the time of data collection, 44% of observation plot managers reported having
threshed their teff this season. Therefore, the rates of adoption are based on this
subsample.

BP18: Designated threshing area

The vast majority (99%) of households prepared a designated threshing area,
by using manure/dung (97%) and/or by cleaning the area (83%).
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BP19: Threshing method

100% of plot managers who had threshed teff this season reported to have done so
by trampling the teff with oxen. Two respondents used humans to beat the teff with
sticks in addition to animals. Both methods are accepted and therefore all applicable
households passed this best practice. Similar to harvesting, it is common for farmers
to trade labor (“wonfel”) for threshing. One farmer reported that while trading labor
has decreased for harvesting, for threshing it has continued, explaining, “In the past,
we used to trade labor for weeding and harvesting. Nowadays the only activity we
trade labor for is threshing. Farmers are using more hired labor and less trading labor.
This is also only because they cannot handle threshing with hired labor as they will
need to borrow cattle as well.”

Storage

BP20: Storage method

81% of plot managers stored teff this season, and of those, 100% used one of the
recommended storage methods: traditional storage facilities dibignit (53%) and gota
(19%), and in bags (39%). Some farmers in Gonji Kollela indicated that they were
simply not producing enough teff to store, opting instead to sell it immediately to
cover fertilizer costs. One female farmer stated, “| doubt that there is anyone who
stores (their teff) these days... We don’t store. We don’t have enough land (to
produce enough for storage). Whether you get 5 or 6 sacks full of teff, you just sell it
and use the money to buy fertilizer. We don’t have much left to keep at home. It is
not profitable as we mostly work on other people’s plot of land (to then share the
yield).” She added, “thankfully, we produce enough to cover daily expenses. But we
don't store...”

Appendix 3: Regression Output for Drivers of Adoption of Individual BPs

Note: the level of adoption of some BPs was 100% or almost 100%, while for others,
the adoption rate was 0% or almost 0%. Therefore, regressions are run on the 8 BPs
where adoption rates had sufficient variation in order to run the analysis.
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Division of Labor
Man is involved in the activity

Access factors

Man has access to information on teff activity
Man has control over teff income

Man has ever been trained on teff farming
Man is not a member of a group

Number of credit sources man has access to

D ecision-making
Man's level of input into decisions

Social & cultural norms

Man is confident in applying new practices

Man feels respected by community as teff farmer
Household and individual controls

Man's age

Man's education

Murmber of household members

Household wealth

Farm size (hectares)

Constant

Observations

[ Land prep | Weeding | Fertilizer application Sowing Harvesting
Q] 2 @ )] )] @ 9
Land prep Weed time Fert time Fert type Fert freq Sow month Harv time

2588 1.881 7.9227 1.366 1.172
(1.040) {1.460) 4.271) (0.697) (0.831)
1.419** 0.992 1.335 1.367 0.868 0.524** 5050
(0.236) (0.148) {0.264) 0.251) {0.142) (0.133) {1.680)
1.318 0.990 1.465 1.564% 1.183 0872 1.421
(0.453) (0.183) (0.435) {0.357) {0.483) (0.263) (0.438)
1.104 1.259 0.810 0877 0.662 0.844 04127
(0.480) (0.331) (0.285) {0.252) {0.202) {0.288) (0.143)
2137 1637 1.190 081 1.316 0633 0.982
(1.596) (0.593) {0.507) {0.363) (0.568) {0.380) (0.537)
1.083 1.277* 1.158 1.266** 1.147 0.792* 0.828
0.112) (0.173) {0.111) {0.124) {0.167) {0.104) (0.122)
0.999 1.015 1.133 1.095 1.093 0.943 0792+
(0.202) (0.057) {0.122) {0.126) {0.165) (0.472) (0.080)
0622 1.147 1.418 2595 0275 5696 0736
(0.674) (0.690) (0.887) (1.569) 0.219) (2.408) (0.496)
0.292 1132 0E31 1.045 4696 2234 0.226™*
(0.316) (0.598) {0.320) {0.488) (6.012) {1.152) 0.113)
1.007 1.004 0.999 0.997 1.008 1.009 1.002
(0.009) (0.007) (0.006) {0.008) (0.018) {0.009) (0.012)
1.256* 0.966 1.173 0.885 1.238 0.981 0.941
(0.159) (0.091) (0.127) {0.071) (0.270) (0.187) (0.108)
1.194 0.926 1.002 0.901 1263+ 0.968 1.069
(0.134) (0.053) {0.103) {0.062) (0.071) (0.144) 0.111)
1.069 0.970 0976 1.008 1.006 1.246% 0.891
(0.071) (0.089) {0.083) {0.101) {0.089) {0.147) (0.104)
0.858 22627 1.799% 1.690% 0716 0729 1.020
(0.353) (0.519) (0.436) {0.454) {0.296) {0.387) (0.419)
0.854 0.090+ 0010+ 00137 0.021 4.440 0012~
(1.715) (0.091) (0.012) 0.017) (0.049) {5.911) (0.023)
562 555 556 556 535 556 556

Logistic regressions; coefficients are guoted in odds ratios.

Standard errors in parentheses.
*** p<0.01, ™ p<0.05, * p<0.1

In (1), 3 observations were excluded from the analysis due to the strong correlation between the variable "Man is involved in activity' and the outcome variable. Sensitivity analysis indicated that
the inclusion or exclusion of these observations did not significantly affect the interpretation of coefficients.
In (B), 20 observations were excluded from the analysis due to the strong correlation between the variable 'Man is involved in activity' and the outcome variable. Sensitivity analysis indicated that
the inclusion or exclusion of these observations did not significantly affect the interpretation of coefficients.
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Adoption of specific best practices | Land prep | Weeding | Fertilizer application | Sowing Harvesting |
(1) (2) 4 (9) (6) (8) ()
Land prep Weed time Fert time Fert type Fert freq Sow month Harvesting

Division of Labor

W oman is irvolved in the activity 1.202 0.934 1.983" 1465 1.641 0639 2.035
(0.452) (0.360) (0.528) (0.328) (0.692) (0.248) (1.136)

Access factors

Woman has access to information on teff activity 1160 0.920 0.785 1.155% 1.0% 0579 1148
[0.155) {0.091) {0.117) {0.096) [0.217) {0.193) [0.168)

Woman has cortrol over teff income 1122 0.830 0.775 077 0.564 1140 0.706*
[0.183) {0,109 {0.130) {0.116) {0.150) {0.203) [0.142)

Woman has ever been trained on teff farming 0.830 2475%** 0811 1428 0.611 1221 0.319**
(0.234) {0.479) {0.287) {0467) (0.247) {0526) [0.153)

Waman is not a member of a group 1423 2.698%** 2551% 2,314 0314 3.339* 0440*
[0.789) {0.864) {1.345) {2.100) [0.498) [20%5) (0.192)

Nurnber of credit sources woman has access i 0.%3 1208 1.067 1.140 0.998 0915 1.000
[0.140) {0.170) {0.154) {0.120) {0.101) {0.101) [0.156)

Decision-making
Woman's level of input into decisions 1,107 1.3B7** 1193 1.451%+* 0817 0.839 0.64 7%
[0.153) [0.136) {0.175) {0.189) [0.141) {0.126) {0.130)

Social & cultural norms

Wonan is confident in applying new practices 0548 1.664% 1.283 1046 2694* 1153 1272
{0.220) 0.400) 0.322) (0.288) {1463) {0445} [0.442)

VW aoman feels respected by community as teff farmer 0.866 1177 1,092 1178 1125 0779 0418
{0.206) [0.58 10.292) 0.279) [0475) (0412) {0.093)

Household and individual controls

Woman's age 1.000 1.002 1010 1.001 1020 1013 0.983°
(0.012) (0.008) (0.010) (0.011) (0.022) (0.013) (0.009)
Woman's education 0.957 0839 1.094 0.843 1139 0943 1196
(0.182) (0.085) (0.146) (0.134) (0.296) (0.208) (0.213)
Nurmber of household members 1173 0.347 0.986 0.916 1174 1.001 1.006
(0.151) (0.053) (0.109) (0.051) (0.076) (0.169) (0.068)
Household wealth 1.13 0.349 1.039 1.088 1.049 1259 0.921
(0.081) (0.056) (0.077) (0.083) (0.095) (0.175) (0.084)
Farm size (hectares) 0.903 2180 1761 1422 0.685 0651 122
(0.380) (0.419) (0.430) (0.333) (0.282) (0.416) (0.315)
Constart 1.794 0231 0.089~ 0.647 iitbas 3069 4.642
(2.168) (0.167) (0.086) (0.695) (0.018) (3.923) (5.047)
Observations £55 g55 555 555 555 565 £55

Logistic regressions; coefficients are guoted in odds ratios.
Standard errors in parentheses.
*** p<0.01,** p<0.05, * p<0.1
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Adoption of specific best practices | Weed frequencies [ Sowing in rows
{3a) {3b) {7a) {(7h)
Women Men Women Men
Division of Labor
Farmer is involved in the activity 0.951 1.247 28417
{0434) {1.049) {0.790)
Access factors
Farmer has access to information on teff activity 1.271* 0.974 1.121 0691
{0.153) {0.110) (0.152) {0.193)
Farmer has control aver teff income 1.314 1.5607 0.843 1658
(0.313) {0.399) (0.204) (0.895)
Farmer has ever been trained on teff farming 1.880% 2.266% 1.851* 3.783
(0.649) {0.513) (0.568) {3.660)
Farmer is not a member of a group 1.801 1.023 1.872* 1.789%
{0.805) {0.444) (0.644) {0537
Number of credit sources Farmer has access to 0.57g%#* 1.320°" 0.798 1.184
(0.070) {0.156) (0.136) {0.251)
Decision-making
Farmer's level of input into decisions 0.876 0.914 0.970
(0.178) {0.091) {0.097)
Social & cultural norms
Farmer is confident in applying new practices 0.730 0.692 1.070
{0.302) {0.462) (0.387)
Farmer feels respected by community as teff farmer 0.912 2474 1.186 0629
(0.270) (1.546) (0.315) (0.536)
Household and individual controls
Farmer's age 0978 0.988 0.989 0.966™*
{0.013) {0.008) {0.011) {0.008)
Farmer's education 0.680™ 0.975 0.962 1.190
{0.119) {0.133) {0.147) {0.176)
Number of household members 0.945 0.917 1.057 1.060
{0.113) {0.067) {0.065) {0.101)
Household wealth 1.201 0.8717 1.253° 1.195
{0.150) {0.069) {0.146) {0.155)
Farm size (hectares) 1.316 1.284 0.829 1.379
{0.559) {0.388) {0.244) {0.287)
Constant 0.023™** 0.018™
{0.021) (0.027)
Observations 523 522 555 520

Logistic regressions, coefficients are quoted in odds ratios.
Standard errors in parentheses.
7 p<0.01, ** p<0.05, * p<0.1

In (7b), 35 observations were excluded fromthe analysis due to the strong correlation between the variable "Wan is involved in activity”,
"Ivian is confident in applying new practices”, "Man's level of input into decisions" respectively with the outcome variable. Sensitivity
analysis indicated that the inclusion or exclusion of these observations did not significantly affect the interpretation of coefficients.

In (3a) and (3b) sample size is reduced because the question was asked only to farmers which atternpted partial adoption of sowingin
TOWS.
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Appendix 4: Summary statistics

N=1,110 Total
N (%)
Livestock and aquaculture
Large livestock 1,036 (93.33%)
Small livestock 689 (62.07%)
Poultry and other small animals 704 (63.42%)
Fish pond (in owned land) or fishing equipment 1 (0.09%)
Assets
Non-mechanized farm equipment 1,064 (95.86%)
Mechanized farm equipment 19 (1.71%)
Non-farm business equipment 302 (27.21%)
House/s or building/s 1,086 (97.84%)
Large consumer durables 689 (62.07%)
Small consumer durables 671 (60.45%)
Cell phonels 708 (63.78%)
Other land not used for agricultural purposes 177 (15.95%)
Means of transportation 5 (0.45%)
No large agricultural asset 931 (86.36%)
MDP Index and income
Electricity 147 (13.24%)
Improved toilet - Private 1 (0.09%)
Improved Cooking Fuel 2 (0.18%)
Access to safe drinking water 883 (79.55%)
Improved floors 10 (0.90%)
Teff proportion income
No income from teff (0%) 45 (4.05%)
Around a quarter (25%) 173 (15.59%)
Around half (50%) 290 (26.13%)
Around three-fourths (75%) 551 (49.64%)
Almost all (100%) 50 (4.50%)
Don't know 1 (0.09%)
Respondents relationship
Married 512 (93.09%)
Daughter or son 25 (4.55%)
Mother or Father 9 (1.64%)
Daughter-in-law or Son-in-law 1 (0.18%)
Granddaughter or grandson 1 (0.18%)
Sister or Brother 1 (0.18%)
Other relationship 1 (0.18%)
Gender of plot manager
Plot manager is female 26 (2.34%)
Mean (SD)
Plots and Land farmed
Number of plots own or rent 5 (1.8)
Number of plots growing teff 26 (1.3)
Farm size 11 (.49)
Household composition
HH size 3.6 (1.5)
Number of adult household members 1.8 (.9)
Number of children in household 1.8 (1.2)
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Statistics by gender

Individual descriptive statistics n=1100

Men Women p-value
N=555 N=555

Age 46.14 (14.56) 38.77(11.28) <0.001
Education <0.001

None 282 (50.81%) 440(79.28%)

Informal education 114 (20.54%) 24(4.32%)

Primary education 138 (24.86%) 77 (13.87%)

Secondary education 18 ( 3.24%) 14 ( 2.52%)

University undergraduate 3(0.54%) 0 (0.00%)

Data are presented as mean (SD) for continuous measures, and n (%) for categorical measures.
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ABSTRACT

The Commaodity Association Traders/Trainers (CATs) extension approach was an
initiative of the Sasakawa Africa Association (SAA) to address the challenges of
the low margin of agricultural extension agents and farm family ratio in Nigeria.
This study, therefore, provides an assessment of the initiative in supporting
agricultural extension service delivery in Nigeria. The study was carried out in
Kano, Jigawa, Nasarawa and Gombe states, Nigeria being the four major states
where the CATs extension approach was tested. The study used a causal
research design involving before and after intervention assessment of 396
beneficiary farmers. Data collected using semi-structured questionnaire were
analysed using descriptive statistics and linear regression at do.0s. Majority of the
farmers were male (71.5%), middle-aged (42.59+£10.91 years) and had small to
moderate household sizes (63.4%). Maize (77.6%) and Rice (57.3%) were the
foremost crops grown. The farmers received extension service support from CATs
in a broad area, including innovation dissemination, training on Good Agricultural
Practices, linkage to agro-input dealers, market and credit. About 63.0-86.0% were
positive about most aspects of engagement with the CATs except for payment of
fees for services received and connecting farmers to credit. The number of farmers
that practiced market-oriented agriculture doubled. The number of agribusiness
enterprises established and the number of farmers successfully linked to off-takers
for their produce also rose from an average of 3 to 8 persons; and 4 to 14 persons
per group, respectively. The volume of maize crop marketed through cooperative
efforts increased from 7.64+5.15 Kg to 15.66+6.94 Kg per person in each group.
Farmers' size of land cultivated, their total produce harvested and productivity for
maize and paddy increased after being members of the CATs group. Being male,
young, educated, having ease of access to CATs master trainers and farmers'
motivation enhanced the performance of the CATs extension approach. The
commodity association trainers/traders have enhanced extension services in the
project states. The initiative is recommended for up-scaling to cover other regions
of Nigeria.

Key words: Agricultural extension, Farmers’ group, Sasakawa Nigeria, Market-
oriented agriculture
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INTRODUCTION

Agricultural extension plays an important role in the lives and livelihood of the rural
people where agriculture dominates as the economic mainstay. This is because a
functional extension system enhances the capacity of stakeholders in the farming
system and contributes to increased productivity. Extension provides critical
support for the farmers to enable them to cope with any emerging challenges and
achieve transformation in the global food and agricultural system [1]. The impact of
extension has been argued to go beyond rural and agricultural transformation as it
is also regarded as a policy tool for promoting the safety and quality of agricultural
products [2]. The impacts of agricultural extension are intricately linked to most
countries' economic growth and development [3]. This is because agriculture which
serves as the mainstay of many countries, providing income, employment and
foreign exchange has witnessed several changes as a result of technological
revolutions after World War Il. The extension system has been the vehicle through
which information on these technological advances has been efficiently transferred
to the farmers.

However, extension systems in Africa face numerous challenges, which, in turn,
limit their effectiveness in promoting smallholder farmers’ productivity. These
challenges were identified as including poor job satisfaction, weak capacity to
mainstream the use of Information and Communication Technologies (ICTs) in the
current era of technological sophistication, use of old extension methods and
strategies and poor training for extension workers. It is arguable that the neglect of
the public extension system by the governments of most African countries paved
the way for the aforementioned challenges, especially the low margin of extension
agents and farm-family ratio.

In Nigeria, extension services have not been effective as they ought to be due to a
low margin of extension agents and farm family ratio, including poor access linking
road infrastructure to remote areas where a lot of farming work is being done [4].
On average and across Nigeria, the Agricultural Development Programmes’
extension agents: farm families ratio oscillated from 1:1,700; 1:2,132; 1:3,385;
1:2,950 and 1: 3,011 between the years 2008 and 2012 [5]. Similar gaps are
observed in many other developing countries, especially in Africa. The
understanding of the fact that the biggest improvement for rural farmers comes
from getting adequate and timely information on regenerative farming, nutrition-
sensitive agriculture and market-oriented agriculture, therefore, calls for a
paradigm shift from the conventional extension approaches to a more effective and
efficient method. This point was emphasized by Msuya et al. [1] who called for re-
thinking the reformation of extension by re-positioning extension in the field such
that it serves as a neutral facilitator of development across sectors. Some authors
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have also made the case for the privatization of extension services and an
introduction to pluralistic concepts of extension involving a variety of service
providers [6, 7].

To this end, the idea of Commodity Association Traders/Trainers (CATSs) by the
Sasakawa Africa Association (SAA) gives a lot of hope for addressing the
challenge of manpower deficit, especially the subject matter specialists and
extension workers who play vital roles in successful agriculture. The use of
commodity association traders/trainers has leveraged the advantage of social
networking for revolutionizing agriculture. This is increasingly becoming important,
especially in the current era of poor coverage of farmers by extension services due
to a shortage of manpower. This is in line with pillar 3 of the SAA Strategic Plan
(2021-2025) which focuses on market-oriented agriculture with the aim of
developing farming as a business enterprise to ensure food security and improve
livelihoods. Therefore, the SAA-Nigeria has developed the Private and Extension
Service Provision (PESP) approach, supporting Commodity Association
Traders/Trainers (CATs) who provide services for a fee to farmers at the local
level.

The CATs extension approach as a peculiar private extension strategy, however,
requires empirical information on its performance so as to guide future actions and
policies for repositioning extension service. This study, therefore, provides an
unbiased assessment of the Sasakawa Nigeria project in supporting extension
service delivery. Specifically, the study investigated the farmers’ experience of
partnership with the CATs under the SAA Nigeria on market-oriented agriculture,
the influence of CATs on extension service delivery, farmers’ perception of the
CATs extension approach, and the associated challenges faced in the approach.
The outputs and outcomes give the necessary feedback on the performance of the
project and the associated intervention in the coverage states to the concerned
stakeholders, especially the Sasakawa Africa Association (SAA). This should
provide useful lessons for the scale up of efforts in its promotion of regenerative
agriculture and marketing of nutritious crops (biofortified and nutrient-dense) in
Nigeria. It will also guide future investments and give indications on the kinds of
incentives needed for more efficient project delivery.

LITERATURE REVIEW

The Sasakawa CATs Extension Approach

The CATs extension approach is one of the strategies of the SAA for achieving its
target of promoting market-oriented agriculture among farmers. The SAA is
convinced that stable farm incomes can be realized when production plans are
based on market trends [8]. The CATSs’ extension approach is, therefore, imbued
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with strategies and structure that encourage the entrepreneurial spirit among
farmers. In this vein, innovative individuals are trained as CATs (master trainers) to
cascade the training to farmers in their localities and also render services in linking
farmers to agri-inputs, markets for their produce, and financial support among
others. The process started with a collaborative effort between the SAA Nigeria
and the Agricultural Development Programmes (ADP) in project states to form
farmers into groups and activate/strengthen existing groups. Each group consists
of 20-25 farmers that are registered under the SAA project as direct beneficiaries.
Each Extension Agent (EA) and CATs are attached to four and 16-20 groups,
respectively. The impact of the extension services rendered by CATs to the
registered groups of farmers is expected to trigger the interest of more farmers in
the CATs extension approach thereby leading to the formation of more groups who
are at the beginning termed indirect beneficiaries.

The Sasakawa CATs Extension Approach: Principal-Agent Theory

This study was underpinned by the principal-agent theory. The theory gained
popularity in the 1970s when it was first used to explain the interplay of interests
(Figure 1) between institutional factors and economics. Ever since, the theory has
been widely applied in various fields to explain the challenges and risks of
information asymmetry that could arise between two entities bonded in a form of
contractual arrangement. The theory explains the conflict of interest that arises
between a principal and their agent or the risk involved when a principal hires an
agent to negotiate on their behalf [9, 10]. The principal is an individual or entity who
contracts another person or entity (agent) to act on their behalf to protect certain
interests of the principal. Usually, the agent is assumed to have the required
information, time and skills to protect certain interests of the principal. Conflict,
however, arises when the agent acts contrary to the interests of the principal,
which is usually the case when the agent has multiple principals to service
simultaneously. Examples of a principal-agent relationship are seen in the case of
an elected political office holder (agent) and the electorates (principal) or the
extension workers (agents) and the farmers (principals). In the context of this
study, the public extension service (agent) is underperforming and unable to satisfy
the current information requirements and demands of most farmers (principal)
leading to a conflict of interest and hence, posing a serious threat to agriculture
and food security. The risk becomes more severe as the ratio of the agents to
farmers especially in the sub-Sahara African countries is unacceptable. The
challenges associated with multiple principals were explained by Voorn et al. [11].
For this reason, the private sector's involvement in introducing a new principal-
agent model in the delivery of extension services becomes paramount. The
Sasakawa-led CATs extension approach could be seen as an attempt to create a
new principal-agent approach.
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Figure 1: Principal-Agent interrelationship
Source: Gong et al. [9].

MATERIALS AND METHODS

The Study Area

This study was carried out in Kano, Jigawa, Nasarawa and Gombe states, Nigeria.
These states were selected for preliminary investigation being the four major states
where Sasakawa Nigeria has tested the Commodity Association Traders/Trainers
extension approach in the region. The states are described as follows: Jigawa
State is in the Northwestern part of Nigeria. Jigawa state has latitudes 11.00°N to
13.00°N and longitudes 8.00°E to 10.15° E. The state is originally part of the Kano
region and it has Kano and Kastina states to the west, Yobe state to the North, and
Bauchi state to the East [12]. Jigawa also shares an international border with the
Niger republic. Annually, Jigawa state experiences about 700mm of rainfall
between the months of June and September. About 90% of the people in Jigawa
state live in rural and semi-urban areas and primarily engage in agriculture as a
means of livelihood. The people engage in active cultivation, processing, and
marketing of agricultural produce/products within the state and with neighboring
states [13]. The state is also characterized by high land areas which are almost
750m high. According to Lawan et al. [14], Jigawa has an estimated population of
5,828,200 people.

Kano State is the commercial center of Northern Nigeria and the second largest
city in Nigeria. According to Lawan et al. [14], Kano has about 9,383,682,000
people. Kano state has boundaries with Kastina state, Jigawa state, Bauchi state,
and Kaduna State in the North-West, North-East, South East, and South West,
respectively. The state lies between Latitudes 9230 and 10° 33 North and
Longitudes 7° 34 and 9°25 East of the Greenwich Meridian [15]. The state has an
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altitude of 500m to 750m above sea level. Annual rainfall of between 300 -1200mm
is experienced between May and early October in variations along Guinea and
Sudan savannah areas of the state. The people of Kano state are mostly involved
in irrigated Agriculture.

Gombe State has a land mass of 20,265 km2 and lies on a Longitude of 8°5 and
11045 East and Latitudes 9° 30 and 12° North. The state has savanna grasslands
and some woody trees. Gombe state's annual rainfall distribution is 880mm
between the month of April and October with some distributions of dry spells [16].
The total population of Gombe is 2,364,284 people [14]. Gombe state shares a
boundary with Yobe state to the North, Borno and Adamawa states to the East,
Bauchi State to the West and Taraba State to the South. Gombe has three
distinctive agroecological zones: the Sudan savanna, the Southern Guinea
savanna and the Northern Guinea savanna [17].

Nasarawa State is in North-central Nigeria and lies between Latitudes 7°and 9°
North, Longitudes 7°and 10° East. The state shares a boundary with Federal
Capital Territory (FCT) to the North-west, Kaduna, and Plateau states to the
northeast, Kogi state to the west, and Benue state to the South. Agriculture is the
dominant occupation of the people in Nasarawa state [18]. The climate and soil
conditions of Nasarawa state are suitable for the growth of cereal crops and
vegetables, thus, farmers are mainly into arable crop production. The total
population in Nasarawa state is 1,863,275 as of 2006 population count [14].

Research Design

The study used causal research design involving a before and after intervention
assessment to address the stated objectives. The survey focused on all farmers
who were direct beneficiaries of the CATs extension approach of the SAA and
used comparative analysis of beneficiaries’ experiences before and after
involvement in the intervention as a basis for gauging the influence made by the
CATs initiative.

Sampling Procedure and Sample Size

The farmers were sampled using a multi-stage sampling procedure. The first stage
involved a random selection of 50% of the Local Government Areas (LGAS) in
each state where registered farmer groups exist and where the CATs extension
approach was prominent. This led to the sampling of Gwarzo, Kura, Warawa,
Bankure (Kano); Auyo, Birnin Kudu, Biriniwa, Taura, Yankwashi, Babura (Jigawa);
Lafia, Keffi, Akwanga, Doma (Nasarawa); Shomgom, Funakaye, Kaltungo and
Yamaltu/Deba (Gombe) LGAs. Figure 2 shows the map of the study areas and the
selected sites where respondents were sampled. In the second stage, lists were
obtained of CATs beneficiaries in each of the LGAs from the Sasakawa state
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coordinators. Using a simple random sampling technique, a representative
proportion of the farmers in each LGAs were sampled. Therefore, 95, 95, 103 and
103 beneficiary farmers from Kano, Jigawa, Nasarawa and Gombe states,
respectively were captured in the field survey resulting in a total of 396 farmers.
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Figure 2: Map showing the study sites

Procedures for Data Collection and Analysis

Quantitative data were collected using structured questionnaire with the aid of
computer-assisted personal interview software (Open Data Kit-ODK). Farmers’
personal characteristics, experience of partnership with the CATs under the SAA
Nigeria on market-oriented agriculture, the influence of CATs on extension service
delivery, farmers' perception of the CATs extension approach, and the associated
challenges faced in the approach were investigated. Farmers' experience of
engagement with commodity association trainers was measured on a three-point
scale of positive (2), neutral (1) and negative (0). The statements covered various
aspects of engagement such as training, market and credit linkages, and
commission for services received. The influence of CATs on extension service
delivery was measured using the targeted outcomes of changes in respondents’
access to inputs, market access, access to financial support, better income and
enhanced productivity. Other indicators used include the number of farmers (direct
and indirect beneficiaries) reached with extension support, the number of
agribusiness enterprises that were established per farmer group, and the number
of farmers per group that practice market-oriented agriculture. Information on these
indicators was garnered before and after respondents’ involvement in the CATs
project and the direction of changes observed, whether positive or negative was
used to adjudge the influence of the project on extension service delivery in the
study locations. Improvement in each of the indicators was interpreted as a
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positive influence of CATs while the reverse would mean a negative influence.
Farmers’ perception of the CATs initiative was determined by presenting
respondents with 10 perception items on a three-point scale of agree to disagree.
The most positive perception was scored 3, while the most negative perception
attracted a score of 1. Respondents were classified as having a favourable or
unfavourable perception using the mean perception scores as a benchmark.
Challenges faced in the CATs extension approach were identified by asking
respondents to identify what they considered as challenges and also rank them as
severe or mild by awarding scores of 2 and 1, respectively. Weighted mean values
for each of the constraint items were used to discuss the findings. The quantitative
data collected were analyzed using descriptive statistics such as frequency counts,
percentages, and mean on the Statistical Package for the Social Sciences (SPSS)
software. Regression analysis was used to establish the factors influencing change
in farmers' productivity before and after the CATs initiative. Figure 2 shows some
pictures taken during the field data collection.

RESULTS AND DISCUSSION

Demographic Characteristics of the Respondents

Table 1 shows the demographic characteristics of the sampled farmers registered
under the Sasakawa CATs extension approach. The table shows that majority of
the farmers (71.5%) were male. The dominance of the male also reflects across
the project states as no state had less than 60% of the total sample as male
farmers. This distribution suggests the dominance of males among the Sasakawa
farmer groups in the project states. The reason for this is not far-fetched as most
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studies on the gender distribution of the farming population in most parts of Africa
confirms the dominance of the male folks [19, 20]. However, the sizeable
proportion of the female farmers observed in Nasarawa (38.8%) and Gombe
(33.0%) states imply that steady efforts are being made by the Sasakawa CATs
project to bridge the gender gap in farming populations.

The mean age of 42.59+£10.91 years of the farmers indicates that the farmers were
mostly young people. This shows that middle-aged persons constitute a significant
proportion of the farmers in the study locations. This finding is consistent with the
report from research works on the average age of cassava farmers in Nigeria
which is indicated to range from 45 to 48 years [21, 22]. Also, Okoye et al. [23]
opined that the typical farmer in Madagascar is 46.05 years old. The ageof the
farming population has a significant influence on productivity, as productive
capacity tends to decline with increasing age. Most respondents were married
(93.9%) and had small to moderate household sizes (63.4%). About 72% of the
farmers had at least primary school-level education, suggesting a moderate level of
literacy among the farmers. A positive relationship between education and
innovativeness is widely assumed in the literature [24, 25].

Farmers' Experience of Engagement with Commodity Association Trainers
(CATSs)

Table 2 shows farmers' experience of engagements with the CATs. In Table 2 (a),
farmers indicated that they were trained in market-oriented agriculture (97.2%) by
CATs through Sasakawa support (94.5%) confirming the trickle-down effects of the
“Train the Trainers” effort of the organization. Maize (77.6%), Rice (57.3%) and
Groundnut (31.8%) were foremost among the list of crops for which the farmers
received extension services from CATs. These crops perhaps play the most
significant roles in household economy and food security in the study region. Maize
is one of Africa’s dominant food crops, rich in carbohydrates and essential minerals
as well as 9% protein [26]. Also, the table shows that the farmers received
extension service support in a broad area, including innovation dissemination,
training on Good Agricultural Practice, linkage to agro-input dealers, market and
credit, and support for group formation. The broad coverage of extension services
rendered by the CATs to the farmers is expected to bridge the information and
practice gaps in the area, leading to improvement in productivity, income and
welfare of the farmers and their households. Eighty-two-point six percent of the
farmers agreed that receiving private extension services from CATs was neither
tedious nor complicated, hence most of the farmers (56.3%) affirmed their
willingness to continue receiving extension support from CATSs. In a similar vein,
about 80% of the farmers expressed the likelihood to recommend the CATs
approach to other farmers. Positive reactions observed from the farmers with
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respect to their views about the CATs extension approach, the willingness to
continue with the process, and the likelihood of recommending it to other farmers
are strong indications of satisfactory performance of the approach in the study
locations, and hence high chances of sustainability likelihood of the CATSs initiative.

Table 2 (b) on ratings of farmers' experience of engagement with the CATs
processes, however, suggests areas for possible improvement in the approach.
The table shows that an overwhelming proportion of the farmers (between 63-86%)
were positive about most aspects of engagement with the CATs except for
payment of fees for services received and connecting farmers to credit for which
most farmers were either negative or neutral (75.8% and 76.2%, respectively). The
prevailing mentality that extension services are a public good and as such services
rendered in the extension must be free to farmers [27] will take a long time to
change; and the process must be gradual. It is expected that the CATs extension
approach can achieve this in the long run. A comparative view of the respondent's
experience of engagement with the CATs in the project states (Figure 3) shows
that most of the farmers in Kano, Jigawa and Gombe states (between 56-95%)
were more positive in their experience of CATs than the farmers in Nasarawa
where only 33% were more positive. The larger proportion of the farmers in
Nasarawa with less positive experience of engagement with CAT could plausibly
be explained by the challenge of communal clashes faced in some parts of the
region which has reduced their opportunities of engagement with the CATs.
Participants mentioned during the focus group discussions that many group
meetings were halted due to communal conflicts. Many farmlands in the state were
also affected by the recent flooding that ravaged most places in Nigeria around
October/November 2022.

Experience of CATs extension approach

100
80
60
40

20
: — — I
Kano Jigawa Nasarawa Gombe
M Less positive 33.7 53 67 43.7
More positive 66.3 94.7 33 56.3
M Less positive More positive

Figure 3: Farmers' summary of the experience of engagement with CATs in
project states
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Influence of CATs in Supporting Extension Services

Table 3 shows the influence of the CATs on the various aspects of the extension
service needs of the farmers in the project states. Comparing the mean values of
the number of farmers reached by CATs for each area of extension service with
the average number of farmers that were covered for the same service before the
era of CATs shows a major improvement in all areas of the services as a result of
the CATs initiative. As an example, the number of female farmers assisted with
extension services improved (the number of adult female farmers reached rose
from about 8 to 32 persons; youth female farmers rose from about 6 to 17 persons)
since the introduction of the CATSs initiative. Similarly, the number of farmers in
each group that practiced market-oriented agriculture doubled (from 7 to about 15
persons per group). The number of agribusiness enterprises established and the
number of farmers successfully linked to off-takers for their produce also rose from
an average of 3 to 8 persons and 4 to 14 persons per group, respectively. The
volume of crops (maize) marketed through cooperative efforts also increased from
7.64+5.15 Kg to 15.66+6.94 Kg per person in each group.

Influence of the CATs on Farmers’ Enterprise Scale and Productivity (maize)
Table 4 shows that the farmers' size of land cultivated for maize increased from
2.011£1.41 to 3.28+2.06 acres; their total maize harvested increased from
1,073.13+964.05 to 2,555.82+2,264.08 kg while their productivity got boosted from
623.27+£520.94 to 954.22+718.03 kg/acre before and after being involved in the
CATs extension approach. In 2019, Nigeria produced 1.69 tons per hectare of
maize [26] representing 1,690 Kg/hectare or about 684.2kg/acre (About 2.47 acres
equal to 1 hectare). However, the CATs farmers have achieved an average of 954
Kg/acre, a massive improvement compared to the achievable value across Nigeria.
The result implies that the performance of the farmers as measured by their
productivity was better under the CATs extension approach than in their previous
period.

Comparative Analysis of Farmers' Maize Productivity in Project States
(n=335)

Figure 4 compares the maize productivity of the CATs farmers in study locations
using their group average productivity value of 954.22 + 718.03 kg/acre. The table
reveals that most farmers in Kano (65.3%) and Gombe (70.6%) states recorded
maize productivity values of more than the average performance of the entire
farmers in the CATs network. The below group average productivity amongst most
farmers in Nasarawa and Jigawa state is plausibly due to the inability of most
farmers in this region to access credit support from financial institutions to support
their farming enterprises unlike in Kano where a considerable proportion of the
farmers were reported (Focus group discussions) to have accessed microfinance
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support for their farm business. Also, factors mentioned earlier to explain the less
positive experience of most farmers in Nasarawa with regard to their engagements
with CATs could have also influenced this trend in both states. These include
communal conflict, climate change effects such as flooding and herdsmen attacks.

Maize Productivity by States

90 771 82.5
80 : 706
70 65.3
60
50
34.7
40 29.4
30 22.9 175
20 :
10
0
Kano Jigawa Nasarawa Gombe
[ | < group average > group average

Figure 4: Maize productivity in project states

Influence of the CATs on Farmers’ *Paddy Scale of Operation and
Productivity

The influence of the CATs on paddy farmers’ scale of operation and productivity
was measured by estimating changes in land area cultivated, the quantity of paddy
harvested, and the productivity of the respondents before and after their
involvement in the CATs initiative. There was a general improvement in the CATs
farmers’ enterprise scale and productivity after involvement in the program (Table
9). The total land area cultivated by the CATs farmers increased from 2.77 + 4.31
acres to 4.17 £ 5.61 acres, as the maximum acreage cultivated rose from 30 to 40
acres. Also, the average paddy production of the farmers improved from 786.70 +
661.93 kg before involvement in CATs to 1,973.01 £ 2,077.09 kg after involving in
the CATSs project, representing more than a doubling of the average yield. In this
case, too, the minimum paddy harvested rose from 0 kg to 150 kg and the
maximum from 3,900 kg to 22,500 kg in a cycle. Furthermore, the average
productivity of the respondents increased from 559.55 + 533.10 kg/acre to 818.06
+ 800.11 kg/acre.

Comparative Analysis of Farmers' Maize Productivity in Project States

Table 6 shows the comparative analysis of the paddy productivity of the farmers
across the project states using the group mean productivity of 818.06 + 800.11 as
a benchmark. The distribution shows that 55.9% of the proportion of farmers from
Kano State had paddy productivity above the group average. Less than fifty
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percent of the farmers from other project-participating states recorded productivity
of above the group means. Nasarawa State had the fewest proportion (2.6%) of its
farmers scaled above the average productivity value. A similar trend was observed
in the comparative analysis of the farmers' maize productivity across the project
states. The foregoing, therefore, suggests that while all the project states are faring
well under the CATs extension approach, farmers from Nasarawa state occupy the
lowest rung of the ladder in terms of maize and paddy productivity. The probable
reason for this may be the challenges of herders’ attacks and poor accessibility to
credit support from financial institutions which came to the fore during a focus
group discussion as serious challenges faced in the state.

Influence of CATs on Access to Agri-support Services

Table 7 shows the respondents' access to some essential agri-support services
before and after being involved in the CATs project. Generally, the farmers' access
to each of the items tested in the study was higher after being involved in the CATs
groups. However, while marginal improvements were recorded for some items,
some others witnessed a major boost. For instance, the index of access to
financial support/loans from credit institutions marginally increased from 1.13 to
1.22. In fact, only 2.5% of the farmers indicated a high level of access to financial
support/loans before and after joining the CATs group. This implies no change in
the proportion of the farmers who had better access to loans at before and after
joining the CATs group. On the other hand, more farmers witnessed increased
access to a stable market and better prices for their produce after being part of the
CATs project. As an example, only 38.1% of the farmers had a high level of access
to a stable market for harvested produce before CATSs. This proportion grew to
78.5% during CATSs intervention. The highest access was indicated for a stable
market (x=2.70) followed by better prices for produce (x=2.66) and fertilizers
(x=2.15). The lowest access was observed for financial support/loans.

Farmers' Perception of the Commodity Trainers/Trader’s Extension
Approach

Table 8 shows the respondents' perception of the CATs extension approach. In
Table 8 (a) showing the distribution of responses to the perception statements, it
can be inferred that the majority of the respondents had positive opinions about
most of the perception statements. As an example, an overwhelming proportion of
the farmers (97.2%) agreed that CATs can guarantee increased access to
extension services and 87.4% indicated that the approach can imbue a business-
like attitude in farmers. The trend of responses was generally positive for most
statements except for about 87.9% who opined that the CATs approach takes too
much of farmers’ time. Table 8 (b) which shows the respondents' summary of
responses to the perception scale reveals that slightly above half of the farmers
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(50.3%) fell within the more favorable category for the CATs extension approach
using the mean perception score of 22.58 + 1.58 as a basis for categorization. The
table further revealed that the highest proportion of the farmers from Gombe state
(91.3%) followed by Kano (66.3%) fell within the more favorable category of
perception than farmers from other participating states.

Factors Influencing Farmers' Change in Maize and Paddy Productivity

It is essential to understand the factors affecting farmers’ generally positive change
in maize and paddy productivity after involving in the CATs extension approach in
order to guide effectively future extension initiatives and scale up of the current
intervention. Table 9 shows the contributions of independent variables (such as
sex, age, ease of accessing CATs services, experience, and perception of CATs
among others) to one of the major performance indicators of the project, which is
enhanced productivity. The results show that maize farmers’ area of farm location
(B = 0.214; sig < 0.05), their sex (B = 0.125; sig < 0.05), age (B = 0.144; sig < 0.05),
education ( = 0.164; sig < 0.05), willingness to continue in CATs group (f = 0.217;
sig < 0.05) and experience of CATs (B = 0.243; sig < 0.05) significantly and
positively influenced their enhanced maize productivity after participating in the
CATs project. However, only 22% of the variation in the farmers’ boost in maize
productivity is accounted for by the explanatory variables tested in this study. Also,
respondents’ area of farm location [study cites] (f = 0.216; sig < 0.05), sex (B =
0.326; sig < 0.05), and ease of accessing CATs extension services (B = 0.306; sig
< 0.05) positively and significantly contributed to improvement in paddy productivity
among farmers. About 15% of the variation in the farmers’ increase in paddy
productivity is accounted for by the explanatory variables tested in this study. Thus,
farmers in some locations, especially from Kano and Jigawa states performed
better in terms of positive change in maize and paddy productivity after
membership in the CATs than others from different areas. This may be due to the
longer period of exposure to the CATSs initiative enjoyed by participating farmers in
Kano and Jigawa states compared to their colleagues. Thus, continued
implementation of the CATs extension approach has the prospect of further
boosting farmers' productivity and income in the study locations. The CATs
intervention started in Kano and later in Jigawa state. Records show that the
intervention started in Nasarawa state about two years ago. The male farmers
especially the younger and more educated ones (among maize producers) also
had a better change in their crop productivity. This suggests that younger age and
education among beneficiary farmers granted an impetus to the attainment of the
CATs goals. The reason for this is not far-fetched as education and youthfulness
have been established as precursors for innovation adoption behavior among the
target of any agricultural intervention [28, 29, 30]. Furthermore, paddy farmers’
ease of accessing CATs extension services and maize farmers’ willingness to
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continue in CATs groups enhanced the positive changes attained in their crop
productivity. This indicates that the accessibility of the CATs master trainers to the
farmers and the farmers' interest (motivation) played essential roles in
appropriating the benefits of the extension support received. This is consistent with
the findings in a study conducted in China which showed that farmers' motivation
was significantly contributory to technology adoption among Litchi farmers [31].

CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

The study concluded that the commaodity association trainers/traders have
enhanced extension services in the project states. Considerable impacts have
been made in facilitating farmers' access to extension support, linking farmers with
inputs dealers, and ensuring guaranteed markets and better prices for farmers'
produce. These impacts cut across all the participating states. However, not much
has been achieved in brokering arrangements for credit between farmers and
financial institutions in some participating states. While some states such as Kano
have recorded modest success in accessing financial support for farmers from
financial institutions, other states have not. Successes achieved and farmers'
favorable disposition towards the CATs extension approach give hope for the
sustainability likelihood of the system. Continued implementation of the CATs
extension approach has the prospect of further boosting farmers' productivity and
income in the study locations. Farmers in some locations, especially from Kano
and Jigawa states performed better in terms of positive change in maize and
paddy productivity after membership of the CATs than others. Being male, young,
educated, having ease of accessing CATs master trainers and farmers' motivation
enhanced the chances of performance of the CATs extension approach among the
farmers.

The commodity association trainers/traders’ initiative is recommended for up-
scaling to cover other regions of the country where there still exists the problem of
low margin of extension agents and farm family ratio. The master trainers should
be provided with items such as branded caps and t-shirts for ease of identification,
especially by new farmers. The SAA Nigeria should consider how CATs can
generate commission for their services rendered to farmers, especially in the areas
of facilitating linkage to markets (off-takers) and brokerage of partnerships between
farmers and agri-input dealers. Strategies to generate commissions for their efforts
should be incorporated into their regular training. This will ensure some modest
rewards for their efforts, hence boosting their motivation for more effective services
and guaranteeing the sustainability of the approach.
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Table 1: Respondents' demographic characteristics (n=396)

Variable Response Kano Jigawa Nasarawa Gombe All
respondents
F (%) F (%) F (%) F (%) F (%)
Sex Male 69 (72.6) 82(86.3) 63(61.2) 69(67.0) 283 (71.5)
Female 26 (27.4) 13(13.7) 40(38.8) 34(33.0) 113 (28.5)
Age (years) <30 15(15.8)  8(8.4) 23(22.3)  15(14.6) 61(15.4)
(42.59£10.91)  31-40 23(24.2) 21(221) 48(46.6) 41(39.8) 133(36.6)
41-50 32(33.7) 32(33.7) 25(24.3) 30(29.1)  119(30.1)
51-60 20(21.1) 26(27.4) 7(6.8) 12 (11.7) 65 (16.4)
> 60 5(5.3) 8 (8.4) 0(0) 5(4.9) 18 (4.5)
Marital Status ~ Single 5(5.3) 2(2.1) 2(1.9) 7(6.8) 16 (4.0)
Married 86(90.5) 92(96.8) 99(96.1) 95(922)  372(93.9)
Divorced 2(2.1) 0 (0) 1(1.0) 0(0) 3(0.8)
Separated 0 (0) 1(1.1) 0 (0) 1(1.0) 2(0.5)
Widowed 2(2.1) 0(0) 1(1.0) 0(0) 3(0.8)
Household <5 (Small) 22(23.2) 14(147) 53(51.5) 22(21.4)  111(28.0)
Size (persons)
(10.27£7.52)  6-10 (Moderate) 28(29.5) 17(17.9) 43(41.7) 52(50.5) 140 (35.4)
11-15 (Fairly Large) 21 (22.1) 36 (37.9) 5(4.9) 21(20.4) 83 (21.0)
16-20 (Large) 11(11.6) 15(15.8) 1(1.0) 4(3.9) 31(7.8)
> 20 (ExtraLarge) 13 (13.7) 13(13.7) 1(1.0) 4(3.9) 31(7.8)
Highest Non-formal 3(3.2) 0 (0) 11(10.7) 4(3.9) 18 (4.5)
Education
Quranic 27 (28.4) 27 (284) 7(6.8) 21(20.4) 82 (20.7)
Adult Education 1(1.1) 4(4.2) 4(3.9) 5(4.9) 14 (3.5)
Primary School 17(17.9) 17(17.9) 23(22.3) 16(15.5) 73 (18.4)
Secondary School ~ 21(22.1) 21(221) 46(44.7) 42(40.8)  130(32.8)
Tertiary 26(274) 26(274) 12(11.7) 15(14.6) 79 (19.9)

*Figures in parentheses are the percentage
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Variable Response F %
Have received training on market-oriented ~ Yes 385 97.2
agriculture before
No 11 2.8
Organiser of the training on market- Sasakawa/CATs 374 94.5
oriented agriculture
ADP 22 5.6
Commodities of focus for the extension Rice 227 57.3
service received*
Maize 307 77.6
Cassava 65 16.5
Sorghum 94 23.7
Millet 121 30.7
Soyabean 92 23.3
Groundnut 126 31.8
Cowpea 99 25.0
Vegetables 34 8.7
Areas of extension services received from  Information/innovation 322 81.5
CATs* dissemination
GAP 323 81.6
Input supply/Linkage 321 81.8
Agro-processing support 290 73.2
Market linkage 326 82.3
Credit linkage 203 513
Group formation 307 775
View about receiving private extension Very easy 268 67.7
services from CATs
Somewhat easy 59 14.9
Tedious 67 16.9
Complicated 2 0.5
Willingness to continue receiving No 61 15.4
extension service from CATs
Probably Yes 112 28.3
Affirmative 223 56.3
Likelihood to recommend CATs approach ~ Not likely 2 0.5
to other farmers
Probably 79 19.9
Affirmative 315 79.5

*Multiple responses
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Table 2 (b): Farmers’ experience of engagement with CATs

Statements Negative  Neutral Positive Mean +SD
% % %
General attitudinal disposition of farmers to private 8.3 22.7 68.9 2.61+0.64
extension provision
Experience of receiving support from Sasakawa Africa 7.6 6,6 85.9 2.78+0.57
Association Nigeria on market-oriented agriculture
Provision of training to farmers on good agricultural 7.6 16.4 76.0 2.68+0.61
practices
Provision of services for a fee to farmers 384 374 242 1.86+0.78
Connecting farmers to input suppliers 9.1 28.3 62.6 2.54+0.66
Connecting farmers to credit 37.6 38.6 23.7 1.86+0.77
Linking farmers to markets off-takers (market) 7.6 8.3 84.1 2.77+0.58
Table 3: Influence of CATs extension coverage within farmers' groups
Indicators Before CATs  During CATs
Estimated number of adult Male farmers assisted with extension services 16.98+38.43 43.33+80.26
Estimated number of adult female farmers assisted with extension services 8.03£15.23 31.62+61.82
Estimated number of youth male farmers assisted with extension services 13.80+24.33 27.13+34.27
Estimated number of youth female farmers assisted with extension services 6.41+11.27 16.54+21.01
Number of agribusiness enterprises established per group through CATs 2.78+3.33 8.07+6.03
Number of farmers per group that practice market-oriented agriculture through 7.38+7.61 14.75+8.27
CATs support? i.e., the average number of farmers per group that produces for
sale and not just for personal consumption only
Number of farmers per group that have been successfully linked to off-takers for  3.98+5.16 14.4118.31
their produce
Number of farmers per your group that was able to obtain credit from financial 1.41+2.69 5.46+6.67
institutions and other market actors through CATs
Number of farmers per group that was able to obtain agri-inputs from suppliers ~ 6.01£7.18 14.71+8.46
Number of farmers per group that were linked with repair and maintenance 1.39+2.06 3.14+2.76
technicians
Volume of crops sale marketed through cooperatives in tones in last season 7.64+5.15Kg  15.66+6.94 Kg
(using maize as a focal crop; 1 bag = 100kg; 10 bags [1000kg] = 1 tons) per group
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Table 4: Influence of CATs on farmers' maize scale and productivity (n=335)

Variable Period Minimum Maximum MeanSD

Land cultivated (Acres) Before CATs 0 10 2.01+1.41
During CATs 1 12 3.28+2.06

Total maize harvest (kg) ~ Before CATs 0 7000 1,073.13+964.05
During CATs 100 17,000 2,555.82+2,264.08

Productivity (Kg/Acre) Before CATs 40 5000 623.27+520.94
During CATs 80 4000 954.22+718.03

Table 5: Influence of CATs on farmers' paddy productivity (n=282)

Variable Period Minimum Maximum MeantSD

Land cultivated Before CATs 0 30 2.77+4.31

(Acres) During CATs 0 40 4.17+5.61

Total paddy harvest Before CATs 0 3,900 786.70+£661.93
(ka) During CATs 150 22,500 1,973.01£2,077.09
Productivity Before CATs 5 3,750 559.55+533.10
(Kg/Acre) During CATs 50 4,500 818.06+800.11

Table 6: Paddy's productivity in project states

Productivity Kano Jigawa Nasarawa Gombe All Mean+ SD
F (%) F (%) F (%) F (%) Respondents

< group average 30 (44.1) 39 (68.4) 75 (87.4) 60 (75.0) 204 (72.3) 818.06 £+ 800.11
> group average 38(55.9) 18(31.6) 2(2.6) 20 (25.0) 78 (27.7)
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Table 7: Farmers' access to agri-support services before and after
membership of CATs group

Before CATs After CATs Index of  Index
High Moderate  High  Moderate access of
% / Low % / Low before  access
% % CATs after
CATs
Financial support/loans 2.5 97.5 2.5 97.5 1.13 1.22
Improved crop seedlings/stem 0.8 99.3 0.8 99.2 1.32 1.41
Fertilisers 331 66.9 331 66.9 2.10 2.15
Pesticides/herbicides 6.6 93.4 6.6 93.5 1.22 1.27
Stable market for harvested produce 38.1 61.9 78.5 214 2.16 2.70
Better price offer for produce 52.0 48.0 76.5 235 2.35 2.66

Table 8 (a): Farmers' perception of the commodity trainers/trader’s extension

approach

Statements Agree Uncertain Disagree
% % %

The Commodity Association Traders/Training (CATs) approach can guarantee  97.2 2.8 0

increased access to extension services at the community level

Use of the CATs approach cannot guarantee adequate and effective extension ~ 95.7 2.8 15

information dissemination

The CATs approach is the right step to make extension delivery more efficient and ~ 89.1 2.0 8.8

effective

The CATs approach can encourage the co-creation of knowledge among farmers 33.6 14.1 52.3

The CATs approach is too costly to be affordable by smallholder farmers 0 12.1 87.9

The CATs approach can imbue a business-like attitude in farmers 87.4 10.6 2.0

The CATs approach assures quick and timely response to farmers' challenges 0 98.0 2.0

The CATs approach takes too much of farmers' time 87.9 9.1 3.0

The CATs approach enables improved access to extension services for youth and 0.3 99.2 0.5

women farmers

The CATs approach builds the capacity of farmers as both producers and trainers 39.1 33.8 27.0

LMEJ: https://doi.org/10.18697/ajfand.128.24320 25845




PUBLISHED BY
SCHOLARLY, PEER REVIEWED AFRICAN
SCHOLARLY

Volume 24 No. 3 SeicE

AFRIC.»:!N..JOU:RNAL OF. FbOIj,A[SRIGi_iLTI_iﬂE. March 2024 TRUST

NUTRITION AND DEVELOPMENT ISSN 1684 5374

Table 8 (b): Summary of farmers’ perception of the commodity
trainers/trader’s extension approach

Perception Kano Jigawa Nasarawa Gombe All Mean+ SD
of CATs 0 0 0 0 Respondents

extension F (%) F () F (%) F ()

approach

Less 32 (33.7) 44 (46.3) 74 (71.8) 9(8.7) 197 (49.7) 22.58 +1.58
favourable

More 63 (66.3) 51(53.7) 29 (28.2) 94 (91.3) 199 (50.3)

favourable

Table 9: Factors influencing farmers' change in maize and paddy productivity
before and during the CATSs initiative

Changes in maize productivity = Changes in Paddy productivity

Standardized t- p- Standardized t-value p-
coefficients value value coefficients value
(B) (B)
(constant) 0.787  0.432 -0.988 0.324
Study sites (state) 0.214 0.354  0.000* 0.216 3.087  0.002*
Sex 0.125 2101  0.036* 0.326 5.262  0.000*
Age 0.144 2.188  0.029* 0.080 1137 0.257
Marital status 0.015 0.274  0.785 0.078 1.340  0.182
Household size 0,000 0.005 0.996 0.008 0127  0.899
Education 0.164 2.761  0.006* 0.122 1913  0.057
Ease of accessing CATs 0.127 1.343  0.180 0.306 3.098 0.002*
extension services
Willingness to continue in CATs 0.217 2189  0.029* 0.156 1.599  0.120
groups
Likelihood to recommend CATs 0.026 0439 0.661 0.059 0937 0.350
Experience of CATs 0.243 3.683  0.000% 0.047 0.671  0.503
Perception of CATs support 0.117 1.847  0.066 0.029 0.405 0.686

R=0.38, R?=0.219, Adjusted R?= R=0.47, R?=0.146, Adjusted R?=
0.188, Standard error= 428.4, 0.117, Standard error= 721.3, 0.5
Clo.05
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ABSTRACT

Gari is the most popular form in which cassava is consumed in most households in
Nigeria. However, gari is deficient in most food nutrients and its excessive
consumption without supplementation leads to malnutrition. Soygari (Gari fortified
with soyabean) could help reduce malnutrition if positive behaviour is elicited
through appropriate Communication Media (CM). However, empirical evidence on
suitable CM mix to elicit positive behaviour towards Soygari nutrition is scarce.
Therefore, CM mix for behavioural change in Soygari nutrition information
dissemination among rural households in southwestern Nigeria was investigated.
This study evaluated the effect of consistent dosage of Soygari information on rural
women’s behaviour in South Western Nigeria. A quasi-experimental research
design was used. Data were collected from 224 women in soybean-producing
households in the region through a systematic sampling procedure. This study
trained women in Soygari information for twelve weeks using podcasts (audio and
video messages), and interactive (demonstrations and visual teaching methods).
The study targeted change in women'’s knowledge, attitude, and utilization.
Empirical analyses are described in tables and percentages, while parametric tests
were used to analyze a priori hypotheses. The podcast method influenced higher
change in Knowledge (AX = 2.68) and attitude (AX =5.94) of women while a
higher change in utilization (Ax= 7.32) was found among women exposed to the
interactive method. A significant difference existed in the utilization (T = 4.018; p <
0.05) of Soygari among women exposed to the podcast and interactive methods.
Both media types effectively promoted positive behavioural change towards
Soygari nutrition among rural households in South western Nigeria. Audio and
practical demonstration mix were most suitable. An interactive method of
communication is best if the target of nutrition information is for immediate
household utilization. Multiple dosages of information can be a motivation to
change an already existing human behaviour even when distractions exist.

Key words: Change in behaviour, Soygari, Nutrition-Specific diet, media use,
Women
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INTRODUCTION

Low-income earners consume more low-quality diets than high-income earners [1].
This is connected to the inability to afford an exorbitant quality/protein-rich diet and
inadequate knowledge of the nutrition fortification of the diets. Gari is probably the
most popular form in which cassava (Manihot esculenta) is consumed in Nigeria as it
constitutes a daily meal for over 150 million people in the country and beyond. It
could be compared to what potato flour is to Westerners [2]. However, despite the
popularity of Gari, the product is highly deficient in almost all food nutrients,
especially protein, 4], except carbohydrates [3, 4]. Malnutrition problems exist in sub-
Saharan Africa where pure cassava gari is a staple food [4].

Over a quarter of all undernourished West Africans are noted to reside in Nigeria
while the southwest, north central and northeast regions of Nigeria are reported to
represent the majority of those affected by malnutrition [5]. The need to fortify
cassava which is an inexpensive source of energy but very low in protein with a more
nutritious food prompted the development of Soygari, sweet potato gari [3] and some
other soybean-based food like Soy-ogi, Soymilk, Soy-vita, Soymusa, Soy biscuit
among others. Soygari produced from cassava tubers and soybean in correct
proportion has been shown to have improved protein content and low hydrogen
cyanide level [3, 6]. Bankole et al. [7] corroborated this finding by asserting that the
incorporation of soybean, groundnut and other seed protein into cassava meal has
yielded fortified products of high-protein value. Gari fortified with soybean was
developed by the Institute of Agricultural Research and Training (IAR&T) in
Collaboration with the International Institute of Tropical Agriculture (lITA) in 1989 and
was disseminated through practical demonstrations in some communities in Oyo
state, Nigeria. However, a discontinued adoption of the fortified gari (otherwise known
as Soygari) was observed among the women in Southwest Nigeria, the study area.
Little or no fortified food product is known to meet the processing and storage
requirements of Soygari. It is cheap and a staple food among rural households. Thus,
such change in adoption behaviour is mainly informed by key attitudinal change and
knowledge as regards nutrition information [8]. Information platforms such as digital
and traditional health-related promotions can influence the behaviour of the audience
category to change in knowledge, attitude and use [9]. The behaviour change
towards Soygari, thus requires effective information dissemination for a key attitudinal
and knowledge change on the production and processing of the product. The
prevalence of malnutrition among children in developing countries amplifies the
importance of mass media, be it print, broadcast or social media platforms to educate
parents on the need for proper feeding of children and the need for Soygari[10].

According to Nindi et al. [11] effective dissemination of information in the field of
nutrition can be achieved by using various media of communication that combine
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both individual and mass methods. These communication media play the unique role
of creating demand and building consciousness about the importance of nutrition at
all levels and among all key stakeholders in nutrition development. The case of
“Massagana 99" project, reported by Yahaya (12) explained how radio broadcast and
teaching methods were strategically used in the Philippines, to increase rice
production among farmers through positive behavioural change. Likewise,
observation learning using Bandura’s Social learning theory was used on health
education for children and results showed that children tested were endowed with
positive behaviour change outcomes in areas of nourishment [13]. These outcomes
are necessary for behaviour change in Soygari information. These two interventions
do not give an effective medium, both in mass media use or in interactions for
replicating in a study as Soygari dissemination. Thus, this study aimed to ask: 1.
Which of these communication types is effective for nutritional information among
rural women? 2. How much will a consistent dosage of nutritional information
influence behaviour change? and, what media mix would be appropriate and effective
in the dissemination of Soygari technology?

A priori, the study hypothesized a difference in behavioural attributes after the
dissemination of Soygari information in different media and a difference in the mean
contributions of the four mediums used for behaviour change. This study, thus,
provides the background information for the assessment of the divergent behaviour of
the respondents in response to communication strategies used for Soygari nutrition
information in Southwest Nigeria.

Objectives of the study

This study aimed to determine the influence of a consistent dosage of Soygari
information disseminated in media tools that could produce a change in behaviour
towards Soygari utilization in Southwest Nigeria. Specifically, this study assessed
respondents’ baseline nutritional behaviour (attitude, knowledge, and utilization)
toward Soygari in southwest Nigeria, determined the post-dissemination behaviour to
Soygari and the communication approach most appropriate for nutrition information
dissemination among rural audiences.

MATERIALS AND METHODS

The study area is southwest Nigeria. The study purposely selected soybean-producing
communities to aid motivation for utilization and effective communication of
intervention. The study focused on women, arguing that empowering women is the
surest way to improve nutrition for mothers, their children and other household
members [14, 15].

The multi-stage sampling procedure was used to select rural women for the study. The
first stage was a purposive selection of Ondo and Oyo States in southwestern Nigeria.
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A study by the Agricultural Media Resources and Extension Centre (AMREC) (16) of
the Federal University of Agriculture, Abeokuta, Nigeria, identified the two states in
Nigeria as major soyabean producing areas of the Southwestern part of the country.
The study randomly selected rural local government areas from southwest Nigeria
(Figure 1). These local areas include Tede, llua, Ara Oyo, Onirebara, Sabe Idi-apa
Murano in Oyo State and Akunu Akoko, Isua Akoko, Owode, Eloyoowo, Epinin Akoko
and Ise Akoko in Ondo state.

Research design and sampling procedures

A quasi-experimental research design which involved assessing the knowledge,
attitude and utilization of Soygari by the women before and after exposure to the
Soygari information package in a podcast and interactive messages for a period of
12 weeks was used. Two hundred and twenty-four (224) women across 12
communities of the study areas were selected using a systematic sampling
procedure on households. Volunteers (women) who were approached for consent
in participation during the preliminary phase (reconnaissance survey), were trained
and designated as respondents and information was obtained before and after the
intervention. The survey instruments (questionnaire) which sourced respondents’
primary data (behavioural change observed in women’s knowledge of Soygari,
attitude towards utilization of Soygariin diets and level of utilization of Soygariin
diets) were subject to test pretest validation. Using the split-half method, a
reliability coefficient of 0.74 was obtained for the whole instrument testifying that
the instrument was reliable for the study. The research was in three phases as
follows:

Baseline survey: Pre-intervention assessment of the respondents’ knowledge, and
attitude towards the utilisation of soybean and their level of utilisation of soybean in
diets were carried out using quantitative research tools. Basic personal details of
respondents were assessed at this level. Intervention: Dissemination of Soygari
nutrition information using interactive (practical demonstrations of processing and
teaching) and podcast (video and audio) method types. The intervention was for 12
weeks. For the podcast message, nutrition and processing information were
packaged into a 10-minute video and audio mp3 clips format and transferred
through mobile phones to interested women in six communities of the study. The
interactive communication method engaged the researcher along with other
agricultural extension workers for women in six communities. All methods were
used in a mutually exclusive way.

Post-intervention: The effectiveness of the media used was assessed twelve
weeks after the intervention. The influence of the media on the respondents’
knowledge of Soygari, attitude towards Soygari utilisation and actual utilisation of
Soygariin household diets was determined.
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Data collection

Primary data were used for this study. Data were obtained before and after the
intervention through the use of an interview schedule consisting of both open and
close-ended questions. Data on personal variables such as marital status, religion,
educational status, years of formal education training, and household size were
obtained. The key variable considered in the study was the behavioural change
observed in women’s knowledge of Soygari, attitude towards utilisation of Soygari
in diets and level of utilisation of Soygari in diets. Knowledge —Soygari knowledge
statements were presented to the respondents and responses were obtained on
whether statements were considered true, not sure, or false by the respondents.
Response means were taken at ante and post-interventions. Mean responses
were determined before and after the intervention.

Attitude - A comprehensive list of items measuring attitudes towards nutritional
innovation adapted from National Obesity Observatory (NOO) [17] was presented
to the respondents on a Likert-type scale of strongly agree (SA), agree (A),
undecided (U), disagree (D) and strongly disagree (SD). Mean attitudinal scores
for each statement were obtained at ante and post-interventions. Utilisation -
Statements on the different purposes/ways Soygari could be utilised were
presented to the respondents. Responses were obtained on a three-point
utilisation scale of frequently, occasionally, and never used. Differentials of
response mean were taken.

Data analysis - Data obtained were subjected to frequency analysis and visualizers
(like bar and pie charts) while the impact of the communication strategy was
measured using t-tests and the difference in the mean of each method (video,
audio, practical demonstration and teaching) was analyzed with Analysis of
variance (ANOVA). The respondents' knowledge, attitude and utilization status
before and after the communication intervention were compared using t-
independent statistics. The data analysis was done using both International
Business Machines Corporation-Statistical package for the Social Sciences (IBM-
SPSS version 21) and Excel.
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RESULTS AND DISCUSSION

Personal Characteristics description

Majority of the respondents (88.8%) were married, while a few of them (8.5%) were
single mothers and 0.9% were divorced. Most of the women (62.1%) had basic
education or more (Figure 2) which also reflects in the number of years they spent
in school (1 — 12 years, 63%) in Table 1. The women were mainly into farming
(57.1%) and practiced Christianity (67.9%). Exposure to formal education settings
combined with informal familiarisation with communication methods in the study
was expected to positively influence women’s ability to understand and internalise
nutritional messages and, hence, boost chances of achieving behavioural change
outcomes. Although the ability to understand and internalise messages is expected
to be enhanced by a higher level of education [18], the minimum education
attained is thus, sufficient for the understanding of messages that women were
exposed to in this study. The low educational status of the respondents falls in line
with the results of Bechoff et al. [19] who established that most gari processors
were illiterate and that few of them attended primary school. Married women are
generally considered to be more relevant in matters relating to household nutrition
when compared to their male or unmarried counterparts [20, 21]. This coherence
can be hinged on the environmental and economic conditions of the study areas,
which compel women to fend for the home in support of their spouses. Religion
influences an individual's diet, food preferences, processes or feeding practices
[22]. However, the two main religions (Christianity and Islam) in the study area do
not have any known negative assertion on the processing and consumption of
either soyabean, cassava or gari. This implies that the continuous use of Soygari is
not likely to be hindered by any religious belief of the rural women; rather it should
be regarded as additional knowledge to the existing belief [23].
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Figure 2: Distribution of Respondents according to their educational groups

Knowledge, Attitude and Utilisation of Soygari Nutrition Information Ante
and Post Communication Intervention

The communication intervention impacted the attributes of respondents (Table 2)
on Soygari use. Comparing the group mean responses on the knowledge of
Soygari, the women group in the interactive method had a moderately higher
knowledge (Xx= 42.49+6.64) than the women in the podcast group (x=42.02+6.02).
However, at post-communication intervention (PCI) the two different categories in
which knowledge of Soygari was assessed show a positive knowledge change for
respondents exposed to the podcast (Ax = 7.95) and interactive methods (AX =
7.20). The mean figures imply that the sum of the respondents affirming their
knowledge of the benefits of the Soygari PCI was more than those that affirmed
their knowledge at ante-communication intervention (ACI). There was an overall
significant knowledge change (t = 8.94 and t = 10.09; p> 0.05) with the use of
podcasts and interactive methods, respectively. Furthermore, the study found a
positive change in women'’s attitude toward Soygari information through podcasts
and interactive methods of dissemination. Furthermore, table 2 shows that at ACI
the mean responses (x =76.63+8.36 and x = 77.48+10.41) to attitudinal issues
were lower than what was obtained at PCI (x = 85.54+5.94 and x = 84.32+6.68)
for women in the podcast and interactive groups, respectively. As with the
knowledge change, there was a clear media effect on attitude to Soygari
information with the use of interactive (t = 5.68; p > 0.05) and podcast (t = 8.73;
p>0.05). This is because more of the respondents agreed with the positive attitude
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statements at PCI than ACI. Women'’s responses to utilization options of Soygariin
households show the consistent influence of communication methods used. Table
2 reveals a very low utilization at ACI (x = 0.42+2.28 and 0.71%3.02) for the
utilization options inquired from the respondents. The result at PCl with more
positive mean responses to the same options shows the influence of both
interactive (x = 10.24+5.41) and podcast (x =6.74 * 4.68) methods of
communication on the two groups of women. However, comparing a change in the
utilization, table 2 shows a higher mean response (Ax = 9.53) with the use of
interactive methods (practical demonstrations and teachings) than with the use of
podcasts (Ax = 6.63). This implies that the interactive methods of communication
build confidence in the subject of the discussion thus driving immediate trials.
However, results for knowledge and attitude show that the knowledge and attitude
of respondents were more influenced positively by messages from the podcast
communication (audio and video) media, and utilisation of the Soygari message
was more influenced positively by the interactive method. Two (2) major strategies
for attitude and behavioural changes are persuasion and the use of incentives [24].
Further analysis of mean contribution indicates a significant weight of influence of
each method to the change in the attributes. The easy archiving of the audio
message and repeated practical demonstrations served as motivations to learn for
change. The utilisation of soybeans among women could be helped by continuous
exposure to knowledge of processing [25]. Furthermore, to achieve a positive
influence, effective communication should be mainstreamed, beginning with the
innovation itself and the social and organizational context of the receiver to
address negative external influences. [13, 26].

Differences in respondents’ change in behavioural attributes associated with
Podcast and interactive communication methods

The test of difference of change in knowledge, attitude and utilisation of Soygari
associated with either podcast and interactive methods in Table 3 shows a
significant difference only in the utilisation of Soygari (t=4.0180; p<0.05) for the two
media used while no significant difference was established for knowledge (t=0.643;
p<0.05) and attitude (t=1.230; p<0.05). The mean difference for utilization (x =
6.363 + 5.24 for podcast messages and X = 9.534 £ 6.15 for interactive
messages) indicates a higher influence of practical demonstrations and teaching
over the video and audio messages on utilization. This result, thus, implies that a
satisfactory level of knowledge and attitudinal change could be achieved among
rural women with the effective use of podcasts and interactive methods. However,
the adoption and use of an innovation in the nutrition space such as Soygari may
require consistent interactive approaches to intervention. Communication is a
source of persuasion which is a factor of change in the beliefs, attitudes and
behaviour of others. The mean differences as well as their significances at the ACI
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and PCI connote changes in the knowledge, attitude, and utilization of Soygari as
influenced by the communication intervention. Change through communication
intervention could also be enhanced by the presence of little or no
interference/distractions. Although findings have established that distraction while
listening to persuasive communication impairs reception [27], possible
“distractions” in rural settings are institutionalized, thus posing little or no disruption
in the communication process. The little distraction that existed could be taken as a
facilitator of impactful intervention because it has been established that distraction,
where it exists, would aid pro-persuasive communication [28]. The communication
intervention in the research can be classified as a pro-persuasive one (appealing
to respondents to accept the Soygari technology using interpersonal and mediated
information) hence, the existing distraction is said to have enhanced persuasion
acceptance. The acceptance of the persuasive messages leading to the impact
could also be linked with the nature of the carrier of the persuasion. Respondents
have been found to trust and accept persuasive communication from extension
personnel (either health personnel or agricultural social agents) who are their
peers when compared to other groups [29]. The nature of the message (in the form
of attitude, knowledge and utilization statements) can also aid persuasion impacts.
Research has suggested that metaphorical language elicits an assimilation effect
wherein positive metaphors elicit positive attitudes toward the communication topic
and negative metaphors enhance negative attitudes [28]. Lastly, changes in
respondents’ knowledge, attitude and utilization are interdependently related and
can be linked to both convincing arguments (like communication intervention as in
the present work) and experiencing behaviour that affects one’s attitude [30]. The
podcast (audio) influenced better change in knowledge and attitudes and
behaviour of women while the interactive demonstration of processing method
improved the utilisation of Soygari. Uninterrupted consistent access to podcast
messages reinforced knowledge and enforced a change in attitude. Frequent
treatment with a regular dose of information reinforces people’s knowledge of any
developmental issue [31]. In addition, familiarization and relative local context use
during interactive method fostered confidence in the subject among the women
and propelled use in targeted households.

Mean differences in communication mediums’ influence on change in
behavioural attributes

Further inquiry on which type of interaction and podcast influenced more change in
behavioural attributes prompted the use of analysis of variance. Table 4(a) shows
a significant difference (p < 0.05) in a change in knowledge (F=4.553), attitude
(F=2.756) and utilisation (F= 7.233) among rural women, where each of the
communication mediums was used for dissemination of Soygari. This result implies
that each of the communication mediums used contributed to the change observed
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in knowledge, attitude and utilisation at different levels. Duncan multiple range
tests (Table 4(b)) at 95% alpha significant level, however, show the difference in
the mean contribution of each medium to the attributes, a higher mean contribution
of the audio podcasts and the least impact of the teaching method on the change
in knowledge of Soygari. The change in attitude was more influenced by the audio
message and practical demonstrations. The utilization of Soygari was more
influenced by practical demonstrations. However, there was no significant
difference (p < 0.05) in mean contributions of teaching, audio and practical
demonstration messages to the change in utilization. Table 4(a) further reveals that
the teaching method had a low/ insignificant influence on behaviour change. The
communication intervention has greatly enhanced respondents’ knowledge,
attitude, utilization and overall behaviour in Soygari information. Thus, household
malnutrition can be reduced with consistent interaction with the target recipient of
nutrition-specific information. The study, therefore, recommends that this work be
expanded to cover other nutrition-specific products to evaluate the effectiveness of
the intervention.

CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

This study concludes that effective media use can bring the desired behavioural
change in nutrition information campaigns if tools are accessible and information
well-tailored for household nutrition needs. Also, audio tools promote abstract
knowledge and easy recalling of nutrition messages among women while practical
demonstration methods promote utilization of information faster. Only a minimum
level of literacy is required in the internalization of nutrition education through
accessible media tools. Based on these findings, it is recommended that
Developmental agencies should primarily use locally available media tools to
promote rural nutrition interventions to ensure sustainable use. Interactive
communication methods should be employed in nutrition campaigns to build
confidence in the use of the information.

This study advocates the importance of audio messages for behaviour change in
nutrition-specific diets for rural households. Audio messages are less distorted by
the presence of distractions in the communication process while the interactive
method of communication increases the utilization of household nutrition
information. Thus, pre-recorded audio messages and practical demonstration mix
should be incorporated as an effective tool in national extension communication
strategies among rural dwellers. Agricultural extension interventions for nutrition
should be flexible and inclusive to achieve both learning and development goals. A
focus to determine the appropriate communication mix for influencing behavioural
change for the promotion of a locally sourced nutrition-specific diet in other regions
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of Nigeria would be necessary to establish similarities and differences across these
regions in terms of responses to different modes of communication media.

©OS0
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Table 1: Distribution of the Respondents by some Socio-economic Variables

Variable Options Percentage
Methods Podcast 40.6
Interactive 594
Years in formal school No formal Education 37.1
1-6yrs 384
7-12yrs 19.2
>12yrs 54
Household Size 1-5 people 41.5
16-20 people 0.9
11-15 people 5.4
6-10 people 92.2
1 person 4
Marital Status Married 199
Singles 21
Religion Islam 32.1
Christianity 67.9
Major occupation Artisan 4.9
Civil servant 2.2
Farming 57.1
Processing 16.1
Trading 19.6
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Table 2: Knowledge, Attitude and Utilisation change to the podcast and
interactive messages on Soygari nutrition and processing

information
Knowledge Podcast t P Interactive t P
Mean x+SD x+SD
ACI 42.0246.02 100 | 0.00 |42.49+6.64 8.94 0.00
PCI 49.97+4.15 9 49.69+4.49
Mean change Ax=7.95 Ax=7.20
Attitude Podcast t P Interactive t P
Mean x+SD x +SD
ACI 76.63+8.36 872 | 0.00 |77.48+1041 |5.68 0.00
PCI 85.54+5.94 84.3246.68
Mean change Ax =8.91 Ax=6.84
Utilization Podcast T P Interactive t p
Mean x +SD x +SD
ACI 0.4242.28 847 | 0.00 |0.71£3.02 17.87 0.00
PCI 6.78+4.68 10.2415.41
Mean change AX =6.36 Ax=9.53
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Table 3: Analysis of the difference in change in knowledge, attitude, utilisation
and overall behaviour of rural women exposed to the podcast and
interactive communications

Change in Communication Mean Df t-independent
type statistics

Knowledge Podcast 7.956+7.52 222 0.643
Interactive 7.203 £9.29

Attitude Podcast 8.912+9.73 222 1.230
Interactive 6.842+13.88

Utilisation Podcast 6.363+5.24 222 4.018*
Interactive 9.5341+6.15

Behaviour Podcast 1.910£1.83 222 -0.0284
Interactive 2.003+2.75

*Significant at 5%

Table 4a: Analysis of Variance for differences in knowledge, attitude and
utilisation of Soygari as influenced by individual medium used
(Practical demonstrations, teachings, video and audio methods)

Change Groups Df Mean square F

In knowledge Between 3 435.994 4.553*
Within 220 69.575
Total 223

In Attitude Between 409.716 2.756*
Within 220 148.665
Total 223

In Utilisation Between 3 233.773 7.233*
Within 220 32.321
Total 223

In Behaviour Between 3 26.753 6.220**
Within 220 5.437
Total 223

*Significant at 5% ** significant at 1%
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Table 4b: Alpha subset in Duncan range tests for mean difference in

methods used for knowledge, attitude and utilization change in
Soygari information

Change in Subset 1 | Subset 2 | |
knowledge | Teaching video  Practical  Audio
4.0 6.36  7.80 12.29
Change in Subset1 | Subset 2 | Subset 3
Attitude Teaching Video  video Practical Practical ~ Audio
1.95 6.67 6.67 1.75 1.75 12.67
Changein | Subset 1 | Subset 2 |
Utilisation Video Audio  Teaching Practical
6.22 826  8.71 9.68
Change in Subset1 | Subset 2 | Subset 3
behaviour Teaching video  Video Practical Practical ~ Audio
7.08 785 7.85 8.79 8.79 9.38
OSHE
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ABSTRACT

Food security in Africa was impacted as a result of supply chain disruptions and
government lockdowns brought on by the Coronavirus Disease of 2019 (COVID-19)
pandemic. With participation from important actors in the agricultural value chain, the
Sasakawa Africa Association (SAA) assessed the effect of COVID-19 on agri-food system
in Ethiopia, Mali, Nigeria, and Uganda. Farmers, agro-processors, private service
providers, off-takers and merchants, input dealers, and Ministry of Agriculture Extension
service personnel are among the value chain actors that took part in the study. The
survey, which was held from April 13 to April 16, 2020, used semi-structured tools and
questionnaires aimed at the different stakeholders. The study used a cluster sample
technique. The data were analyzed using SPSS software, which included frequency
counts, percentages, rank correlation, and categorical regression. Based on the severity of
the lockdowns associated to COVID-19, the survey found that the outcomes differed by
country. The analysis shows a negative association between e-extension and education
during the COVID-19 epidemic, but a high and positive correlation (p < 0.01) between
extension services and postharvest services, as well as credit availability. Factors such as
transportation, labor availability, price fluctuations, output market activity, loan availability,
and food and nutrition security were significantly and positively correlated with COVID-19
awareness. Additionally, the respondents indicated that price changes were favourably
correlated with labour availability and transportation, and that farming activities were
significantly and positively correlated with food and nutrition security, labour availability,
and the output market. According to the perspective data collected in every country during
the COVID-19 epidemic, postharvest services, agricultural input activities, and food and
nutrition security all heavily relied on extension services, with postharvest services having
a negative correlation with extension services. The results of the analysis show that
COVID-19 impacted several variables that are associated with extension services across
the four countries. For instance, the R2 value of the relationship between value chain
variables and extension service delivery across Mali (0.485), Nigeria (0.621), Ethiopia
(0.426), Uganda (0.529), and the combined countries (0.511) indicates that the variation of
the dependent variables can account for 48.5% of the variation in the values of the
independent variable (extension service delivery) in Mali, 62.1% in Nigeria, 42.6% in
Ethiopia, 52.9% in Uganda, and 51.1% in the combined countries. Farmers' access to
agricultural labour, credit services, inputs for agriculture, and output markets was restricted
by the ban on travel and social gatherings. Smallholder farmers should employ digital
solutions more to strengthen the agricultural value chain's actors' resilience against
potential pandemics or conflicts, according to the study's implications for extension
services. This will reduce the requirement for extensive personal touch and travel in the
delivery of extension services. The study also highlights how crucial it is for extension
services to show tangible outcomes and benefits in order to increase farming communities'
and value chain actors' resilience in any difficult circumstances.

Key words: COVID-19, food systems, extension services, value chain actors, output
markets
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INTRODUCTION

The COVID-19 pandemic has significantly impacted the global economy,
particularly Africa, with the agricultural sector playing a crucial role. The crisis has
led to rising food costs and limited food supply, making it difficult to adjust and
potentially causing a global food security catastrophe. Africa faces issues like
decreased tourism, supply chain disruptions, and trade slowdowns. Governments
face numerous challenges in mitigating the pandemic's effects, safeguarding
livelihoods, and ensuring adequate food supply.

The COVID-19 pandemic has impacted African nations differently, with millions
losing their means of subsistence and GDP predicted to decrease by 1.6%. The
International Food Policy Research Institute (IFPRI) estimated that the global
economic downturn could lead to over 140 million people becoming impoverished.
The International Monetary Fund (IMF) also predicted a global recession, leading
to food insecurity due to trade-related distortions and price spikes. Food exports
from African nations were expected to fall by 3% in the worst-case scenario,
resulting in a 1.4% contraction in the region's GDP [1]. The COVID-19 pandemic
significantly impacted African nations' export earnings, particularly food items, due
to lockdowns, travel bans, and health precautions. This led to delayed and higher
export costs, and influenced consumer behavior and export trends. The pandemic
underscored the importance of maintaining economic ties to minimize food supply
disruptions. Food and nutrition security suffered directly as a result of COVID-19.
Because of the pandemic, there was a rise in the incidence of poor nutrition as a
result of altered consumption patterns and a loss of purchasing capacity [2, 3].
According to Beltrami [4], COVID-19 would cause an economic collapse in nations
that depend heavily on imports of gasoline and food because imports would be
more expensive and export revenue would be significantly lower. According to
Nkanjeni [3], "Africans' purchasing power was eventually affected as a result of
employment dropouts, income loss, and risk aversion behaviors." According to Hall
[5], how each nation responds to the pandemic will decide how it affects food
security and the resilience of livelihoods.

The COVID-19 transmission trajectory and scale in Africa remain unknown due to
insufficient testing. With 258,884 deaths and 12,860,287 official cases [6, 7],
governments prioritize minimizing the spread while focusing on economic well-
being, food security, and nutrition. The pandemic has had a greater impact on
agriculture than previous Ebola outbreaks in Uganda, the Democratic Republic of
the Congo, Liberia, Sierra Leone, and Guinea. Restrictive measures, such as
lockdowns and travel bans, have disrupted the region's educational system.
COVID-19's severe effects on Africa, exacerbated by high poverty rates,
inadequate healthcare systems, and densely populated cities, may lead to further
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declines in agricultural productivity and economic impact. The global South,
particularly Africa, is most vulnerable to the effects of rising food costs and
restricted supply, which could lead to a worldwide food security crisis if not
addressed promptly. To prevent disruptions, policies should ensure access to food
and nutrition, establish social safety nets, reduce obstacles to the safe movement
and transportation, and maintain open trade routes for food and agriculture.

The Sasakawa Africa Association conducted an analysis of the COVID-19
pandemic's impact on African agricultural and food systems, in collaboration with
their network of extension and advisory services actors throughout the agriculture
value chain. The analysis aimed to determine the pandemic's impact on food
systems and to ascertain whether rural producers and the input and output market
systems have appropriate extension services during the government lockdowns
associated with the pandemic.

Objective of the study

The study aimed to assess the impact of COVID-19 related challenges on food
systems in African countries, focusing on the agricultural value chain, public
awareness, and mitigation strategies. It also examined the functionality of input and
output systems and their interaction with extension and advisory services.

MATERIALS AND METHODS

Study area
The study was conducted in the SAA intervention zones in Ethiopia, Mali, Nigeria
and Uganda.

Research Design

The study utilized a cross-sectional research design, utilizing a phone survey and
the Rapid Assessment Procedure. This approach combined elements from various
approaches and critical elements, incorporating established implementation
science frameworks into data collection and analysis [8]. Rapid Assessment is a
brief, topic-specific collection of data from international development fields, typically
conducted within 10 minutes or less. Rapid assessment is a team-based qualitative
inquiry that uses triangulation, iterative data analysis, and additional data collection
to quickly understand a situation from an insider's perspective [11]. It is ideal for
practical outreach work because of its small scope and is used when time and
resources are limited [10, 12].

Population of Study, Sampling procedure and sample size

The study surveyed various stakeholders in the agriculture value chain, including
farmers, off-takers/traders, input dealers, Agriculture extension personnel, private
service providers, agro-processors, financial services, and development partners.
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Geographically, the assessment was carried out among the stakeholders in SAA
operational regions/districts in Ethiopia, Nigeria, Mali and Uganda. The study used
cluster sampling, selecting stakeholders based on geographical locations,
institutions, and respondents. The study controlled frame error by excluding
administrative and support staff, and eliminated selection error by focusing only on
those involved in the activities. The sample size was 360, with 80% male and 20%
female, with varying proportions across Ethiopia (98), Mali (89), Nigeria (83), and
Uganda (90) (Tables 1 and 2).

Data collection

A semi-structured questionnaire was used to gather data on socio-economic
characteristics, COVID-19 awareness, knowledge, agricultural extension services,
impact on input and output demand, and supply activities and mitigation measures.
The instrument's validity was tested by comparing stakeholders' assessments of
the same food system in the same country. SAA staff and thematic coordinators
administered a questionnaire through telephone, e-mails, WhatsApp and skype
from April 13-16, 2020, aiming to gather stakeholder responses on specific
objectives through various communication methods.

RESULTS AND DISCUSSIONS

Socio-economic characteristics of respondents

Among the sample respondents, 80% of them were male, 50% between 30 and 50
years old, and 40% above 50 years old. The majority have tertiary education,
possibly due to a skewness associated with the selection of the ministry of
agriculture staff as part of the respondents (Figure 1). The sample structure
selection, however, highlights the low proportion of women, and age groups
involved in agricultural enterprises, and education levels [13].

100
90
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70
60
50

40
30
20 I
10
0 } = H =

Male Female Less than 30-50 Above 50 @ Tertiary Secondary Primary Nonformal

Percentages

Gender Age Education
Selected demographic characteristics

Figure 1: Selected socio economic characteristics of respondents (n = 360)
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Respondents’ awareness on the COVID-19 pandemic

Table 2 shows that extension officers and Agriculture Ministry representatives have
a higher knowledge of COVID-19 preventive measures, including hand washing,
maintaining social distance, and abstaining from coughing, spitting, and sneezing.
These precautions were prototypes for guidelines and methods published by the
World Health Organization during the outbreak [14]. IFPRI [13] and WHO [14]
suggest social distancing, handwashing, and avoiding coughing, spitting, and
sneezing as effective strategies to prevent COVID-19 spread.

Perceptions on overall effect of COVID-19 on the agricultural sector

The quick assessment of COVID-19's effects on African food systems is presented
in Table 3, focusing on various aspects of the value-chain such as the agricultural
sector's state, farmers' impact, extension services, input and output markets, and
off-takers' influence. The responses were disaggregated by country. COVID-19's
effects differed by country. Based on the severity of the government lockdowns in
each country—Uganda having the strictest lockdowns.

The pandemic significantly impacted the agriculture industry, limiting farmers'
access to financial services, farm labor markets, and agricultural inputs (such as
seed, fertilizer, and agrochemicals). The restrictions also hindered agricultural
extension services, which curtailed farmers' access to capacity building, potentially
affecting crop production and productivity, endangering Africa's food security and
nutrition. The pandemic significantly impacted Nigeria's agricultural value chain,
impacting training farmers and extension agents (84%), labor availability (68%),
input availability, access, and distribution (92%), and food security and nutrition
(78%). In Uganda, stakeholders were generally aware of the disease and
preventive measures, largely through media, including radio, TV, social media, and
community announcements (Table 3).

The government's standard operating procedures significantly impacted
agricultural activities (100%), farmer trainings (75%), input availability and access
(75%), output markets (63%), and food and nutrition security (50%) (Table 3).
However, stakeholders were unaware of additional precautions, such as staying
away from gatherings, reporting suspicious patients, wearing face masks, and
using hand sanitizers, and thus highlighting the need for behavior modification and
communication tactics.

Ethiopian farmers faced COVID-19 risks due to lack of access to credit services,
extension services, input/output market access, and sufficient awareness, posing a
threat to food and nutrition security and agricultural productivity (Table 3). The
COVID-19 pandemic significantly impacted the provision of extension and advisory
services for agriculture in Mali.
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Effect on the farming communities

Table 3 shows the impact of COVID-19 on farmers in Nigeria, Uganda, Ethiopia,
and Mali. Nigeria faced challenges in accessing pre- or post-harvest handling
services (71%), farms (88%), extension services, and trainings (83%). Some 95%
of farmers reported higher input prices, while 90% had limited access to labor,
transportation services, and output markets. Ugandan farmers faced restricted
access to inputs (100%), sales (86%), higher input prices (42%), transaction costs
(29%), delayed delivery on imported inputs (29%), delayed debtor payment and
higher food prices (33%), and increased producer prices for rice, beans, and maize
(49%, 36%, and 14%, respectively).

Over 75% of Ethiopian farmers anticipated limited labor availability due to the
COVID-19 pandemic, with 83% unable to access technical assistance and training.
The Extension agents (EAs) (51%) were unable to provide training to farmers, 43%
of the EAs were only able to assist 6% of farmers in accessing loans or inputs. The
pandemic also hindered the transfer of information, skills, and knowledge to
Extension Agents and farmers, hindered the implementation of community work
campaigns like building canals for conserving water and soil, and stopped farmer
group planning and resource mobilization efforts. The pandemic also made it more
challenging for 55% of farmers to obtain inputs such as seed, fertilizer, and
agrochemicals (Table 3).

The COVID-19 pandemic in Mali significantly impacted farmers' access to
extension services (81%), farming activities (81%, labor availability (90%),
postharvest activities (52%), input stock (40%), and output market access (100%).
Furthermore, the pandemic caused a disruption to the regular schedule of the
major planting season. The closure of borders with neighboring countries limited
trade opportunities, such as access to imported agricultural inputs like fertilizers,
agrochemicals, and vegetable seeds, leading to delays in agricultural activities
(Table 3).

Effect on access to agricultural inputs

COVID-19's main effects on agricultural input activities were limited sales (74%),
limited stock (58%), and scarcity (92%) (Table 3). Government limitations and
mobility restrictions may have disrupted food supply systems, leading to a lack of
market for agricultural chemicals and delayed input supply. According to reports
from IFPRI [13], the OECD [14], and the WTO [15], mobility restrictions during
COVID-19 might have the unintended consequence of upsetting food supply
systems. Agro-dealer merchants in Ethiopia were frustrated by the lack of a market
for agricultural chemicals and the inability of importers to provide timely inputs
(Table 3).
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The pandemic significantly impacted Nigeria's agricultural input distribution,
accessibility, and availability, leading to increased costs and supply delays even
after normalcy returned. In Uganda, limited stock and sales of targeted inputs were
reported (68%), with transportation limitations making it difficult to obtain inputs. All
respondents reported a shortage or restricted supply of inputs. On the other hand,
eighty-two percent of Malians experienced a decline in commerce and sales due to
the epidemic, disrupting the major agricultural season and activities, and potentially
affecting cropping campaign performance (Table 3).

Effect on agricultural extension service delivery

COVID-19 has significantly impacted Extension services, causing reduced
monitoring and technical support for farmers (70%), higher service delivery costs
(58%), and discontinuation of activities (such as trainings, demonstrations, and
data collection) (48%). These constraints were largely due to lockdown measures
and non-implementation of development operations by governments (Table 3).
AFAAS [16] and AESA [17] have reported that COVID-19 caused an interruption in
extension services. Ethiopian Development agents (51%) faced challenges in
providing extension services due to mobility constraints, staff shortages, and
access to transportation services. They struggled with on-site technical support
(43%), loan assistance (6%), and planning community rural development
campaigns. In Mali, The COVID-19 pandemic disrupted agricultural extension
services, limiting farmers' access to technology and oversight. (Table 3). Nigeria's
Extension agents believe they could have used the e-extension system more
successfully with internet connectivity. However, only 44% of respondents believe
e-extension helped overcome pandemic limitations. In Uganda, limited access to
extension services was due to restrictions on movements and banned gatherings.
75% of respondents believe farmers' suspension of activities was due to
inadequate monitoring and service provision (Table 3).

The Mali Ministry of Agriculture confirmed that COVID-19 significantly impacted
crop Yyield and production, with 92% of respondents stating this. Factors affected
include face-to-face training (77%), capacity building of extension agents and
farmers (85%), and access to high-quality seed (100%). E-extension was
mentioned as a solution (85%). Travel restrictions have also reduced labor
availability in farms, potentially leading to increased unemployment in rural areas
and resulting in low crop productivity and production (Table 3).

Effect on output markets

The pandemic significantly impacted output markets, leading to limited stock
(60%), produce scarcity (58%), high transport costs (42%), restricted market
access (40%), business closures (33%), and income decline (39%), primarily due
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to nationwide curfews and movement restrictions (Table 3). Similar trends
presented by IFPRI, OECD, and WTO [13, 14, 15] corroborate these conclusions.

COVID-19 has significantly impacted off-takers' output markets in Nigeria, with
96% having limited input supply, 60% experiencing poor market demand, 48%
experiencing increased grain product costs, fewer markets (42%), increased input
costs (23%), and limited transportation (51%) (Table 3). Uganda's output markets
faced challenges due to high transportation costs (83%), resulting in increased
transaction costs, lack of produce (67%), and closed traders (67%), affecting
households' access to meals and food variety. Ethiopian agribusinesses faced
significant challenges due to government-imposed movement restrictions, with
55% of output traders stating their grain stock was insufficient (Table 3).

Effect on Food and Nutrition Security

The study reveals that over 70% of stakeholders in Ethiopia and Uganda believe
COVID-19 will impact food security, compared to 80% in Nigeria and Mali (Figure
2). This aligns with previous studies which anticipated the impact, suggesting
reduced food rations, poor nutrient consumption, and fewer daily meals may have
jeopardized food security.
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Ethiopia Mali Nigeria Uganda

Figure 2: Percentage response on COVID-19s effect on food and nutrition
security

Effect on postharvest and agro-processing services

In Nigeria, agro-processors and private service providers faced low demand for
grain milling (67%), as well as limited availability of input stocks (67%), processed
grain products (73%), and processing raw materials (68%). During the lockout,
agro-dealers faced constraints in obtaining inputs (67%), decreased stock levels
(63%), and restricted access to input suppliers (85%) (Fig 3a). Private service
supply and processing in Uganda decreased due to low demand (87%), expensive
transportation (75%), and constrained working hours (37%) (Fig 3d). The impact of
COVID-19 effects in Ethiopia was much less than the other countries largely
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because in Ethiopia, there was partial lockdown, as compared to full lockdown in
the other countries. Nevertheless, less than 20% of Ethiopian service providers
reported a shortage and high cost of raw materials, affecting agro-processing
capacity and grain sales. Transportation costs increased, forcing farmers to employ
human and animal power, putting more burden on women and increasing labour
drudgery. Agro-processors struggled with raw material shortages due to farmer
movement restrictions and hoarding, while traders faced working capital deficits
due to lack of credit access from financial institutions and thus unable to
aggregate/retail agricultural products (Fig 3c).

The government's restrictive measures in Mali reduced market opening times,
affecting all value chain actors (including. output traders, agro-dealers, processors
and private service providers), leading to reduced business activities, particularly
for input dealers (82%) and processors (50%), and affecting agricultural product
availability (Fig 3b). Respondents found reduced access to raw materials in Nigeria
(79%), product sales in Mali (55%), input supply decline in Ethiopia (19%), and low
product demand in Uganda (90%) due to COVID-19, consistent with the overall
impact of COVID-19 on extension services.

(a): Nigeria
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Figure 3: Effect of COVID 19 on Post-harvest and handling (PHAP) Services (%)

Correlation analysis of the Stakeholder perceptions of the effects of COVID-19
Table 4 displays the Spearman Rho rank order correlation matrix findings on value
chain activities and extension services during the COVID-19 pandemic, based on
stakeholder survey perspectives. The perception study reveals a strong positive
correlation between e-extension, labour availability, price fluctuations, and farming
activity during COVID-19 pandemic. Education was positively and significantly
correlated to Post-harvest and handling services, transportation, and gender, while
negatively correlated to loan availability. Factors such as transportation, labor
availability, price fluctuations, output market activity, loan availability, and food and
nutrition security were significantly and positively correlated with COVID-19
awareness. Farming operations and respondents' food security were also strongly
associated to labor availability, transportation, and output markets.; while credit
access was positively and strongly correlated to postharvest handling services,
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transportation, labour availability, price fluctuations and output markets. There
seem to be a strong negative correlation between Gender and credit access as
well as education and credit access. Morsy [30], points to the fact that worldwide,
women's access to finance is disproportionately low, and in Africa, the gender gap
in access to financial services is driven by women entrepreneurs' own self-
perception. Similarly, the study revealed a negative correlation between extension
services and education, as well as extension services and e-extension. Onyeaka et
al. [31) examined the relationship between food security indicators (accessibility,
availability, utilization, stability) and COVID-19 in Benin, Burkina Faso, Cameroon,
Chad, Madagascar, Mali, Mauritania, Nigeria, and Senegal and found that a rise in
COVID-19 levels negatively impacts all the 4 indicators of food security without
exception. This study offers a bivariate perspective on the interactions between
variables and suggests ways to improve the effectiveness of agricultural extension
services during pandemics or other challenges. The linkages shows a public
extension system which is not effective during a pandemic.

Categorical regression analysis

Table 5 presents strong associations between extension service provision and
other factors across Ethiopia, Uganda, Nigeria, and Mali, as indicated by the
categorical regression analysis. This study employed factors associated with food
value chain and performed a multivariate regression analysis. The R2 value of the
relationship between value chain variables and extension service delivery across
Mali (0.485), Nigeria (0.621), Ethiopia (0.426), Uganda (0.529), and the combined
countries (0.511) indicates that the variation of the dependent variables can
account for 48.5% of the variation in the values of the independent variable
(extension service delivery) in Mali, 62.1% in Nigeria, 42.6% in Ethiopia, 52.9% in
Uganda, and 51.1% in the combined countries.

Factors such as gender, education, and output market were significant but
negatively associated with extension services in Mali, while agricultural input
activities had a significant but positive association in Mali. Food and nutrition
security is positively associated and significant in Nigeria, while postharvest
services, and output market activities are significant and positively associated with
extension services in Uganda, while education is negatively associated with
extension services in Uganda. The study indicates that in Ethiopia, extension
service had a significant but a negative relations with postharvest services, and
positive relationship with COVID-19 awareness. The data from all countries
revealed that postharvest services, agricultural input activities, and food and
nutrition security were the significant variables, with postharvest services
negatively associated with extension service delivery. Conversely, it is believed
that the direct effects of agricultural extension's paralysis—which primarily consists
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of in-person training—were not yet evident at the time of the study, but it is evident
that farmers were worried about it, which implies that many of them have high
expectations on extension programs. Extension services give farmers access to
capital-boosting inputs, such as information flows that can raise household
livelihoods and productivity, which can result in food security for the family [18, 19,
20, 21, 22].

Research has shown that investments on extension services, particularly in
developing nations, can raise farmers' incomes and enhance agricultural output
[23]. Education fosters a good mental attitude for accepting new practices,
particularly information- and management-intensive practices, according to
research by Ragasa et al. [24] and Boehene [25]. It has also been shown to
positively relate to the provision of extension services. According to Danso-
Abbeam et al. [26], farm-specific characteristics, socioeconomic, institutional, and
extension program factors were found to have a substantial impact on farmers'
income and productivity. According to Sebaggala and Matovu [27], efforts must be
made to enhance the quality of extension services that have a direct impact on
productivity in order to increase the impact of extension on agricultural productivity,
while Cawley et al. [29] show that extension had a positive influence on farm
income engagement. On the other hand, Asres et al. [28] revealed that
involvement in extension programs increased farm production among Three
Peasant Associations in Ethiopia's Highlands.

CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

The study highlights the immediate impact of COVID-19 pandemic on food
systems, including input, production, distribution and consumption, and the more
delayed impact on agricultural technology extension, based on the perceptions of
the different actors in the food value chain. It highlights the need for better
information, preventative measures, availability of credit services, extension
services, and input/output markets. Agriculture Ministries warn of government-
imposed limitations on crop productivity, but e-extension could help overcome
these restrictions.

During the pandemic, farmers and value chain participants in target countries
experienced restricted access to inputs, sales, and an inaccessible output market.
Higher input prices, increased transaction costs, and delayed importation led to
higher food prices, reduced food rations, and fewer daily meals. COVID-19 led to
farm inaccessibility, lack of extension services and training, shortage of pre- and
post-harvest handling services, and decreased demand for private service
providers and agro-processors, resulting in lower loan deposits, repayments, and
servicing.
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The COVID-19 pandemic significantly impacted the food market and systems,
potentially affecting food and nutrition security, price stability, supply chain,
agricultural inputs, labor availability, and livelihoods of smallholder farmers.
However, it can be assumed that while the impact of the restricted access to
agricultural inputs from upstream food value chains was significant, the extent of
the lockdowns in each country had varied effects and the impact of the subsequent
prolonged downstream shrinkage in demand for agricultural products did not
immediately become apparent in Ethiopia where there was partial lockdown.

What has become apparent with the spread of COVID-19 is the fragility of the food
value chains and agricultural technology extension systems in African countries.
More resilient food value chains and agricultural technology extension systems
need to be built, which may include strengthening access to agricultural inputs,
finance and postharvest services in rural areas and accelerating remote technology
extension (digital solutions) using ICT. The study across the four countries
recommend addressing the effects COVID-19's through building more resilient
measures such as using e-extension, alternative extension delivery methods like
WhatsApp groups, TV and radio use, local language manuals, and postharvest
labor-saving technologies and services. This would help build the resilience of
agricultural value chain actors in the event of COVID or any other pandemic or
conflict that may occur in the future with related restrictions in the movement of
people and goods. The SAA will continue “walking with the farmer” in Africa to
introduce resilient measures that helps the African farmer to withstand shocks in
the event of future disease outbreaks, climate change and conflicts.
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Table 1: Respondents by category and countries

Respondents Category Ethiopia Mali Nigeria Uganda Total
Agro-processors & Private Service Providers 10 10 10 8 38
Extension Service (Extension/Development Agents) 26 15 14 11 66
Farmers 24 20 30 46 129
Financial Institutions 8 6 2 4 20
Input dealers (seeds, fertilizer and agro-chemicals) 13 11 5 7 35
Ministry of Agriculture & related Partners 4 17 3 8 32
Off-takers & Traders 13 10 19 6 48
Total 98 89 83 90 360

Table 2: Stakeholders’ awareness level on COVID-19 and prevention
measures (percentage responses)

7]
=) & S
< =) £ £ s =
- = 'S £ 3 g 3 5 £ 3
£ 5  Ez § 2 3 L fef
z 2z g Z 52 3 s T : & Zg2°%
£ s5s g s SE 2o 2 5 3 S %ED
3 R ° © s © S © T -0 e — - £.5
38 S8 c ] s> IR s 4 & 2 g S g-;%._
& O £ 3 I e 3 I3< T = 8@
Agro-Input dealers 100 100 20 60 70 NA NA NA
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§ Financial Service Providers 100 100 25 75 100 NA NA NA
Off-takers 100 100 8 33 100 NA NA NA
Processors 100 100 25 58 91 NA NA NA
Ministry of Agriculture 100 100 NA NA 100 NA 100 NA
Farmers 100 86 NA NA 76 NA 86 NA
- Extension Agents 100 100 NA NA 100 NA 100 NA
g Agro-processors and PSP 90 100 NA NA 0 NA 70 NA
Agro dealers 91 73 NA NA 55 NA 73 NA
Output traders 80 60 NA NA 10 NA 50 NA
Financial Institutions 83 83 NA NA 33 NA 67 NA
Agro-input Dealers 93 90 NA NA 0 85 86 70
Extension Agents 100 100 NA NA 85 58 80 100
Farmers 100 45 NA NA 38 40 16 18
% Financial Institutions 100 100 NA NA 100 100 100 100
2
= MoA /ADPs 100 100 NA NA 100 100 100 100
Off-takers & Traders 82 56 NA NA 50 100 28 65
Private  Service  Provision and 80 29 NA NA 50 86 57 29
Processing
Extension Agents 100 13 100 0 88 13 13 NA
Farmers 95 64 21 2 10 2 5 2
s Financial Institutions 100 100 NA NA 100 NA 75 NA
o
§u Input traders 100 86 29 NA 57 29 29 NA
Off-takers 100 100 NA 50 100 NA 83 NA
Private Service Provision 82 100 27 18 9 45 NA NA
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Table 3: Stakeholders’ perceptions on the effect of COVID-19

Ethiopia Mali Nigeria  Uganda
Overall agricultural sector
Food and nutrition security 75 81 78 50
Labour availability and mobility 58 91 68 13
Input availability and access 41 100 92 75
Trainings for Farmers and EAs 75 77 84 75
Agricultural activities 86 92 100 100
Output markets 64 100 68 63
Limited access to credit 46 62 44 25
Effect of COVID-19 on farmers
Access to extension 83 81 83.3 82.6
access to PHH NA 52 7.4 239
Transportation NA 100 95.2 52.2
Labour availability 75 90 90.5 63
Price changes NA 67 95.2 76.1
Output markets NA 100 92.9 82.6
Access to credit NA 62 90.5 87
Access to farms NA 524 88.1 NA
Food and nutrition security 75 81 81 "7
Reduced farming activities NA 81 67 NA
Access to inputs 90 76 72 NA
Agricultural input and product
Delayed delivery of imported inputs NA 40 54.2 33.3
Delayed payments by debtors NA 60 63 16.7
Increased cost of business NA 82 55.6 16.7
Increased prices 18 30 67 16.7
Limited sales NA 40 81 66.7
Scarcity of inputs/lack of access to supply NA 91 85 100.0
Limited stock/shortage of inputs 55 46 63 66.7
Transport 36 40 66 NA
Lack of access to loans 18 70 30 NA
Out of stock NA 46 80 16.7
Extension service provision
Limited monitoring/technical support to farmers 42.3 81 92 75
Suspended activities (trainings, demonstrations, data collection) 51.3 67 60 33
Inability to facilitate input delivery/distribution 5.7 100 NA 20
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Increased cost of service delivery NA 714 90 25

Output markets

Increased input & Post Harvest Handling materials prices NA NA 23 12
Scarcity of produce 15 60 60 67
Increase food prices and other essentials 15 20 48 45
Limited market access due to ban of weekly markets 8 20 51 81
Access to finance

Decline on debtors NA 65 69 80
Decline on savers/deposits 40 70 89 NA
Poor loan servicing 30 67 67 60
Suspension of loan disbursement 20 60 58 40
Deficit in loanable funds 10 67 62 20
Constrained credit flow NA 10 72 60
Effects on Off-takers’” output markets

Closure of business NA 55 51.0 33.3
High transport 7.7 40 NA 66.7
Scarcity of produce 15.4 60.0 56.0 100.0
Limited stock NA 40.0 48.0 83.3
Price variation 15.4 20.0 33.2 100.0
increased sales 15.4 10 446 NA
Decline in income 38.5 70 52 NA
Lack of access to loans 7.7 70 NA NA
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Table 4: Spearman's rho correlations analysis matrix for extension services and value chain activities during COVID 19 ( n=125)
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Transportation 1.000 427 293" 630" 226 4747 .399” 138 -115 .000 195 359 .069
Labour 1.000 318 3317 216 466™ 493" .268™ -146 -.050 .061 392" .007
availability
Price changes 1.000 .308™ 206 194 144 198" -.059 015 -.028 430 011
Output Market 1.000 325" 515™ 424 114 -105 .020 -.041 507" 027
Credit access 1.000 282" -.008 135 =237 -.036 =222 4147 3317
Food & Nutrition 1.000 280" -.012 -.099 -114 .056 430 -.024
Security
Farming activity 1.000 1917 -137 -.018 074 027 -.031
e-extension 1.000 -.007 -.056 .060 -.001 -189°
Gender 1.000 262" 2617 -.163 -132
Age 1.000 131 -.031 105
Education 1.000 -.162 -251"
Awareness of 1.000 137
COVID-19
Extension 1.000
services

*Correlation is significant at the 0.05 level (2-tailed) ~ **Correlation is significant at the 0.01 level (2-tailed)
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Table 5: Categorical regression analysis of relationships between extension
service delivery and other variables across Mali, Uganda, Nigeria and
Ethiopia during COVID-19 Pandemic

Variable Mali Nigeria Ethiopia Uganda All countries
(Beta (Bootstrap Estimate of Std. Error)).

Postharvest -.145(.386 ) 288(.226 ) -.159(.101) * .324(.096)** -440(.285)*

handling &

services

Input market .340(.157 ) ** -.054(.304) 174(.113) 195(.132) 489(.273)*

Output market -377(121)** | -.268(.233) 129(.287) .381(.181 ) 134(.239)

Credit access A424(.401) 194(.157) 070(.169) .002(.133) -.080(.347)

Food & Nutrition -.220(.306 ) 710(.191 ) *** 258(.267 ) -.103(.180) .686(.333 ) ***

security

Gender -139(.089 ) * 139(.413) 348(.263) -152(.125) 026(.040)

Age -.144(.186) 108(.121) 157(.183 ) -.152(.167) -.034(.079)

Education -.264(.151) * -.061(.145) 270(.181) -.185(.086 ) ** -.058(.046 )

IAwareness of .085(.165) -.128(.128) 178(.064 ) ** 166(.129) .008(.100)

COVID-19

Multiple R 0.697 0.788 0.653 0.727 0.715

R Square 0.485 0.621 0.426 0.529 0.511

Adjusted R 0.297 0.522 0.270 0.421 0.487

Square

Ftest 2.57 6.268 2.725 4.934 22.053

Pvalue 0.00 0.00 0.002 0.00 0.00
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