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The Feed the Future Innovation Lab for Horticulture at the University of California, Davis (UC Davis)
will work with and promote local leadership in communities across the globe to advance horticultural and
social innovations for nutritional and financial security. Initiated in October, 2021 with a base $15 million
investment from U.S. Agency for International Development (USAID) the Horticulture Innovation Lab is
a five-year program and is the second competitive Feed the Future Horticulture Innovation Lab awarded
to UC Davis. The competitive award for the Horticulture Innovation Lab was first received in 2009 when
USAID selected UC Davis to lead a $14.6 million, five-year program (then called the Horticulture
Collaborative Research Support Program, or Horticulture CRSP). The university was awarded a
subsequent five-year phase for the Horticulture Innovation Lab ending in 2019 for $18.75 million.

The program team and its projects will help the world's poorest people break out of a persistent cycle of
poverty by improving smallholder farmers’ abilities to grow and sell high-value crops. Improving
livelihoods—through higher profits and diversified, nutrient-rich diets—is a primary goal for the
Horticulture Innovation Lab's research efforts around the world. The program’s work will be guided by
ensuring gender equity, youth empowerment, improved nutritional outcomes, improving information
access, targeting innovative technologies and increasing research capacity.

Horticulture Innovation Lab projects will span the value chain of fruit and vegetable production, from
seed systems to postharvest processing. Through partnerships and collaborative research, the program
also aims to build the capacity of researchers, institutions and farmers to advance horticultural science.

MANAGEMENT ENTITY

The Horticulture Innovation Lab Consortium is managed by a team in the UC Davis College of
Agricultural and Environmental Sciences, under the Department of Plant Sciences and the International
Programs Office.

Members of the management entity:

e Elizabeth Mitcham, Director

e Erin McGuire, Associate Director

e Archie Jarman, Operations Manager

e Katie Schroeder, Financial Officer

e Siobhan Rubsam, Graduate Student Researcher
o Kristen Becker, Graduate Student Researcher

e Max Luepke, Undergrad Assistant

As part of this Management Entity Team, Consortium Specialists consistently engage with the
Management Entity. Specialists include:

e Christine Stewart, Nutrition Specialist
e Hilary Proctor, Youth Specialist
e Janelle Larson, Gender Specialist

CONSORTIUM PARTNERS

Along with Consortium Specialists, the Consortium consists of Partners that are recognized as global
experts in horticulture research and related fields. Partners include:

e Florida Agricultural and Mechanical University
e Michigan State University
e Texas A&M University



e World Vegetable Center
Along with Partners and Specialists, the Consortium also includes Scaling Partners that have experience
with broad dissemination of innovations. Scaling Partners include:

e Cultivated New Frontiers in Agriculture
\ e International Fertilizer Development Center

TECHNICAL AND/OR ADVISORY COMMITTEE INFORMATION

The Horticulture Innovation Lab's International Advisory Board (IAB) is the program's senior advisory
council. The IAB ensures that Horticulture Innovation Lab priorities are met and integrated for maximum
effectiveness. The IAB helps set priorities and ensure that USAID, Global Horticulture Assessment and
Horticulture Innovation Lab objectives are met.

Members of the Horticulture Innovation Lab International Advisory Board:

e Daniel Bailey, U.S. Agency for International Development (ex-oficio), Agreement Officer
Representative

e Maria Ester Bucaro, Counterpart International, Regional Program Director

e Rafael Flor, Bill and Melinda Gates Foundation, Senior Program Officer

e Anna Lartey, University of Ghana, Professor of Nutrition

e Hazel Malapit, International Food Policy Research Institute, Senior Research Coordinator

e B. Jan Middendorf, Feed the Future Innovation Lab for Collaborative Research on
Sustainable Intensification at Kansas State University, Associate Director

e Latha Nagarajan, International Fertilizer Development Center, SOILS Consortium Director
o Kushal Naharki, Youth Ambassador - Nepal

e Vincent Roger, Cultivation New Frontiers in Agriculture, Regional Director of Program
Development — West Africa

e Mary Ann Sayoc, East West Seed, Public Affairs Lead

e Lusike Wasilwa, Kenya Agricultural & Livestock Research Organization, Director of Crop
Systems

LOCATIONS OF WHERE WE WORK

Although a majority of research projects will not be developed until early FY2023, after local challenges
and opportunities are assessed, the Horticulture Innovation Lab plans to focus research activities in Feed
the Future countries, with Regional Hub countries in Ghana (serving West Africa — Mali, Niger, Nigeria,
and Senegal), Kenya (serving East Africa — Uganda, Ethiopia), Honduras (serving Central America -
Guatemala), and Nepal (serving South/Southeast Asia - Bangladesh).



Countries where the Horticulture Innovation Lab is planning a Regional Hub are indicated with solid red and in blue are
locations where regional research activities would impact. Green are countries with DryCard activities only.

LIST OF PROGRAM PARTNERS

United States — Cultivating New Frontiers in Agriculture; Florida Agricultural and Mechanical
University; Institute for Global Nutrition, University of California, Davis; International Fertilizer
Development Center; Making Cents International; Michigan State University; Pennsylvania State
University; Texas A&M University

Ghana — University of Ghana; Afori Agrochemical Services (DryCard Entrepreneur)
Guatemala — EarthEmpower (DryCard Entrepreneur)

Honduras - Pan-American Agricultural School, Zamorano

India - Vivia Foundation (DryCard Entrepreneur)

Kenya — International Center for Evaluation and Development; Jomo Kenyatta University of Agriculture
and Technology; GROOTS Kenya, BetterCrops Ltd. (DryCard Entrepreneur)

Mexico — EarthEmpower (DryCard Entrepreneur)
Myanmar — Myanmar Innovative Life Sciences (DryCard Entrepreneur)

Nepal —University of Agriculture and Forestry University; Forum for Rural Welfare and Agricultural
Reform for Development; R&D Innovative Solutions (DryCard Entrepreneur)

Nigeria — Willow Foundation (DryCard Entrepreneur)

Rwanda — Development Solutions Consulting (DryCard Entrepreneur)

Taiwan — World Vegetable Center

Tanzania —Market Infrastructure, Value Addition and Rural Financial Services (DryCard Entrepreneur)
Thailand —Go Organics (DryCard Entrepreneur)

Uganda -Mwino Group (DryCard Entrepreneur)



ACRONYMS
AFU Nepal-Agriculture and Forestry University Nepal

AGRF-Africa Green Revolution Forum

AOR-Agreement Officer’s Representative

BEO-Bureau Environmental Officer

CEP—Critical Engagement Projects

DDL-Development Data Library

EMMP-Environmental Management and Mitigation Plan
FAMU-Florida Agriculture and Mechanical University
FORUM-Forum for Rural Welfare and Agricultural Reform
FORWARD-Forum for Rural Welfare and Agricultural Reform
FTF—Feed the Future

GSR—Graduate Student Researcher

HIL - Horticulture Innovation Lab

IAB-International Advisory Board

ICED-International Center for Evaluation and Development
ICT-Information Communication Technology

JKUAT-Jomo Kenyatta University of Agriculture and Technology
KALRO-Kenya Agriculture and Livestock Research Organization
MILS—Myanmar Innovative Life Sciences
MORE-Market-Oriented Research for Empowerment
PERSUAP—Pesticide Evaluation Report and Safe User Action Plan
RFP—Request for Proposal

UC Davis—University of California Davis

UEI-Unique Entity Identifier

USAID-US Agency for International Development

WUR—Wageningen University and Research
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. EXECUTIVE SUMMARY

The Feed the Future Innovation Lab for Horticulture at the University of California, Davis (UC Davis)
works with and promotes local leadership in communities across the globe to advance horticultural and
social innovations for nutrition and financial security. Initiated in October, 2021 with a base $15 million
investment from U.S. Agency for International Development (USAID) the Horticulture Innovation Lab is
a five-year program and is the second competitive Feed the Future Innovation Lab for Horticulture
awarded to UC Davis. The program’s work is guided by ensuring gender equity, youth empowerment,
and; improved nutritional outcomes, improving information access, targeting innovative technologies and
increasing research capacity.

Although a majority of our research projects will not be developed and initiated until early FY2023, after
local challenges and opportunities have been assessed, the Horticulture Innovation Lab plans to focus
research activities in Feed the Future countries, with Regional Hub countries in Ghana (serving West
Africa —Ghana, Mali, Niger, Nigeria, and Senegal), Kenya (serving East Africa — Kenya, Uganda,
Ethiopia), Honduras (serving Central America — Honduras, Guatemala), and Nepal (serving
South/Southeast Asia — Nepal, Bangladesh). In this first year, the Horticulture Innovation Lab established
a strong foundation for our locally led, globally supported program approach. Although activities
experienced some lengthy start-up times; in part due to challenges with contracting with local
organizations, and providing space and time for local organizations to develop projects; the outcomes
from this approach will have long-term positive impacts.

Four Regional Horticulture Workshops were held in FY2022 in Kenya, Ghana, Honduras and Nepal,
hosted by the International Center for Evaluation and Development, the University of Ghana, Zamorano
University, and FORWARD Nepal, respectively. By having local organizations lead the implementation
of a workshop gathering local experts in the horticulture, gender equity, youth engagement, and nutrition,
the findings of these workshops (along with supplemental surveys and focus groups) will accurately
identify local opportunities and challenges that demand additional research that could be supported by the
Horticulture Innovation Lab and led by local organizations.

Through these workshops and accompanying surveys and literature reviews, the local organizations who
hosted the workshops developed comprehensive assessment reports that established priorities and
challenges in their region, across biophysical and socioeconomic themes. There was considerable overlap
in the challenges and opportunities for the horticulture sectors in each of the four regions, but a few
differences in the top priorities that emerged from each region. There was general agreement on
prioritizing improved postharvest handling to reduce losses. Research to increase consumer demand for
horticulture products was highlighted in East Africa, West Africa and Central America, with an emphasis
on the benefits of indigenous vegetables in South Asia. Improvements in seed systems was highlighted in
West Africa and South Asia, and research to improve production efficiencies was highlighted in East
Africa and South Asia. The need to improve information services, including extension, was highlighted in
West Africa and Central America, while research to improve practices for protected cultivation was
highlighted in South Asia. These reports will be shared with USAID Missions and other stakeholders in
each region, and form the basis for requests for proposals (RFPs) for research from the Horticulture
Innovation Lab that address the challenges and opportunities as defined by local experts and stakeholders.



Two Critical Engagement Research Projects were developed, and the project led by Wageningen
University and Research on the usage and adoption of plastic crates in informal tomato value chains in
Rwanda and Nigeria was initiated in summer 2022. A second Critical Engagement Project went through a
lengthy but beneficial competitive then co-collaboration process to develop a research program that will
look at the socioeconomic and nutritional trade-offs in short and long value chains, and the
socioeconomic and nutritional impacts that digital apps or information communication technologies
(ICTs) have in those value chains. This research project will be led by Jomo Kenyatta University of
Agriculture and Technology (JKUAT) and GROOTS Kenya, and we have initiated the approval and
contracting process.

The Trellis Fund Fellowship program, originally launched in 2015 under the first phase of the
Horticulture Innovation Lab, will be led by Consortium Partner, Florida Agriculture and Mechanical
University (FAMU) in this phase of the program. The Trellis Fund is a capacity building program that
connects local, in-country organizations in developing countries and in-country graduate students, with
U.S. graduate students from 1890 universities who have agricultural expertise to conduct research
projects, thus generating benefits for both the students and the institutions. Having FAMU coordinate the
Trellis program this round has injected new and beneficial perspectives on how the Fellowship could be
operated that will make this round of Trellis unique from previous versions, and we expect positive
outcomes because of their fresh ideas. The program is expected to begin in January 2023.

The Horticulture Innovation Lab will have a Regional Hub in Honduras, Kenya, Ghana and Nepal.
Zamorano University, the International Center for Evaluation and Development, and the University of
Ghana have been selected as the Regional Hub organizations for the Horticulture Innovation Lab. We are
finalizing contracts and key staff are in the process of onboarding. We will soon finalize our Regional
Hub for South Asia. The Regional Hub Managers will be key members of the Horticulture Innovation
Lab Management Team and facilitate local engagement with researchers, USAID, and other stakeholders.

It has taken some time to get the Horticulture Innovation Lab program to this point at the end of its first
year, where we are poised to initiate the bulk of our research program. We believe the preparation time
taken was essential to engage with local stakeholders in a meaningful way, to determine the priorities for
our locally-led, globally-supported research program.

Il. FOCUS COUNTRY KEY
ACCOMPLISHMENTS

In this first year, the Horticulture Innovation Lab established a strong foundation for the locally led,
globally supported program approach. Although activities experienced some lengthy start-up times in part
due to challenges with contracting with local organizations or providing space for local organizations to
prepare projects, the outcomes from this approach will have long-term positive effects. Beyond the
initiation of two Critical Engagement Projects, the Regional Workshops helped the Horticulture
Innovation Lab build up its network of local experts, gather input directly from those local experts, and



led to the formalization of long-term relationships with local organizations through the establishment
Regional Hub Managers that will feed and support research activities for the next four years.

REGIONAL HORTICULTURE WORKSHOPS

Four Regional Horticulture Workshops were held in FY2022. The workshops were in Nepal, Ghana,
Kenya, and Honduras and invited participants throughout their respective regions to provide expertise on
gender equity, youth engagement, nutrition, and the horticulture sector. Through these workshops and
accompanying surveys and literature reviews, the local organizations who hosted the workshops
developed comprehensive assessment reports that established priorities and challenges in the region
across biophysical and socioeconomic themes. These reports will be used by the Horticulture Innovation
Lab to build request for proposals (RFPs) for research that address challenges and opportunities as
defined by local expertise.

REGIONAL HUB MANAGERS

The success of the workshops helped the Horticulture Innovation Lab in its process to select Regional
Hub Managers. These Regional Hub Managers will play project management, financial management,
monitoring and evaluation, and networking roles in four regions — Central America, East Africa, West
Africa, and South Asia. The hosts of the workshops in Honduras, Kenya, and Ghana were Zamorano
University, International Center for Evaluation and Development, and University of Ghana respectively,
and they have been selected as the Regional Hub Managers for the Horticulture Innovation Lab. With the
regional workshop in Nepal occurring later in the year, the Management Entity is still determining
Regional Manager for South Asia. It must be noted that FORWARD Nepal, the host of the workshop in
Nepal along with the Agriculture and Forestry University, put on an exceptional workshop.

CRITICAL ENGAGEMENT PROJECTS

One Critical Engagement Project started on-the-ground research activities in FY2022. The project, led by
Wageningen University and Research, will research the motivations in the informal horticulture market
sector to adopt new technologies that can increase food safety and reduce postharvest losses. Specifically,
the project will examine the usage and adoption of plastic crates in tomato value chains in Rwanda and
Nigeria and determine barriers to adoption or opportunities to leverage to increase adoption. The research
will examine two programs that have already started introducing plastic crates into the informal value
chain. The second Critical Engagement Project went through a lengthy but beneficial competitive then co-
collaborative process to develop a research program that will look at the socioeconomic and nutritional
trade-offs in short and long value chains (short being 1 intermediary or less) and the socioeconomic and
nutritional impacts that digital apps or information communication technologies (ICTs) have in those
value chains. This research project will be led by Jomo Kenyatta University of Agriculture and
Technology (JKUAT) and GROOTS Kenya and focus on six commodities in twelve districts in Kenya.

SCALING TECHNOLOGIES

The Horticulture Innovation Lab’s DryCard (a dryness indicator that can be used on any dried
commodity) is now being sold by three new entrepreneurs in Kenya, Myanmar, and Nigeria. Additionally,
testing and evaluation of two solar dryers developed by the Horticulture Innovation Lab occurred in
Guinea and in Dominica by two U.S.-based graduate students conducting thesis research. A product of
this research will be new and improved manuals for building and using the technologies. Finally, the
Horticulture Innovation Lab has adopted the GenderUp scaling tool into its program and will utilize it to
promote inclusive scaling.



IILRESEARCH PROGRAM
OVERVIEW AND
STRUCTURE

RATIONALE FOR HORTICULTURE RESEARCH

Investment in horticulture is important because of the close link between poverty, hunger and
malnutrition. Horticulture development offers the opportunity to improve nutrition and health in the
developing world, while providing prospects for income diversification and economic advancement of the
rural poor. In addition, women are, in many regions, the main producers and marketers of horticulture
crops, so increased horticultural production often leads to an improved income streams for women and
youth. Horticulture research is crucial to enabling small-scale producers to overcome agronomic market
barriers and realize the benefits offered by horticultural development.

TECHNICAL LEADERSHIP

UC Davis and its Consortium Partner institutions, (Florida Agricultural and Mechanical University;
Michigan State University; Texas A&M University, and the World Vegetable Center), its Consortium
Specialists (Pennsylvania State as gender specialist; Institute for Global Nutrition at UC Davis as
nutrition specialist; and Making Cents International as youth specialist), and its Consortium Scaling
Partners (Cultivating New Frontiers in Agriculture and International Fertilizer Development Center), and
Regional Hub Managers (University of Ghana, ICED, Zamorano University, and FORWARD Nepal)
provide a broad range of horticulture for development expertise to support locally-led research. The
Management Entity regularly meets with the Specialists and Regional Hub managers for guidance and to
build connections with in-country researchers seeking solutions to challenges in the horticulture sector.

INTERNAL CROSS-CUTTING THEMES:

Capacity development at all levels: Human and Institutional Capacity Development is both a management
strategy and a cross-cutting theme for the UC Davis-led Consortium. Capacity development is essential
for addressing current challenges and building opportunities, and for long-term sustainability of
horticulture value chains.

Climate Change Adaptation and Mitigation: As one of the more pressing global challenges, tenets of
climate-smart and agro-ecological principles will be critical to each of our projects. Further the
Horticulture Innovation Lab will aim to not just mitigate climate change, but also increase ecosystem
services through horticulture crops.

Gender and Equity: The Innovation Lab’s research and interventions will be built to empower vulnerable
people. The questions the Lab will ask will be informed by leaders within the most marginalized
communities, and the Horticulture Innovation Lab will design innovations and interventions that
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specifically provide opportunities to these groups. The Innovation Lab will also integrate inclusivity into
the project teams through training and accountability mechanisms for equity, equality, inclusion, and
responsive project planning.

Youth: Providing a path to meaningful economic engagement through horticulture is an important goal of
the UC Davis-led Consortium. The Horticulture Innovation Lab will engage with youth to determine their
wants and needs to create youth-centered, age-appropriate opportunities, and help catapult youth into
leadership positions in the horticulture sector.

Nutrition and behavior change: The Horticulture Innovation Lab will support research that improves
understanding of nutritious crops from production to consumption. This includes furthering understanding
of horticulture for nutrition interventions and their impact on behavior and dietary diversity. Development
of food safety practices are essential in addressing health in the communities the Lab’s networks serve.
Research projects will be nutrition sensitive and incorporate appropriate nutrition objectives and
benchmarks throughout the project term.

Resilience: Horticulture crops offer unique pathways to financial diversification, quick access to food and
cash, and are often farmed by women, youth, and other marginalized communities. The Horticulture
Innovation Lab will capitalize on this by designing research projects to capture these lessons and leverage
them for larger populations.

RESEARCH APPROACH

The Horticulture Innovation Lab recognizes there are many challenges that limit further development of
the horticulture sector. The Horticulture Innovation Lab’s strategic approach to research is to ground-truth
these challenges and also learn about opportunities within the four selected regions, highlighting local
stressors that impact the horticulture sector, and brainstorm solutions during our Regional Workshops.
The Horticulture Innovation Lab, in collaboration with local stakeholders, will prioritize those areas of
greatest need and potential impact and empower local experts - that will be globally supported by experts
within the Horticulture Innovation Lab Consortium - to conduct research to improve the horticulture
sector and to develop appropriate, affordable, and scalable technological solutions. Additionally, there are
important research topics in the social science area, such as understanding the drivers of fruit and
vegetable consumption, testing models and understanding the constraints for youth/women/disadvantaged
group engagement in horticulture, that will be integral within the Horticulture Innovation Lab research
strategy. There will be two types of research projects that will be locally led, globally supported. Market-
Oriented Research for Empowerment projects will research regional market solutions in the horticulture
sector that also have gender equity, youth engagement, and nutritional benefits. Critical Engagement
Projects will be smaller-scale, targeted research projects addressing the Innovation Lab’s internal cross-
cutting themes, and have research deliverables that will inform in part inform the activities of the broader,
Market- Oriented Research for Empowerment projects.

THE LOCALLY-LED, GLOBALLY-SUPPORTED MODEL

(An adapted version of text below was first submitted as a 2-pager at the 2022 International Horticulture
Congress)

11



Horticulture Innovation Lab Model: The locally-led, globally-supported model recognizes the benefits of
locally-led research, while also acknowledging the importance of international networks to exchange
ideas and promote continued learning. The Global North has been privileged to the lion’s share of
resources for basic research and development and therefore is responsible for sharing not only these
results, but the resulting technical expertise globally. Thus, the Horticulture Innovation Lab’s locally-led,
globally-supported model partners with U.S.-based universities, NGOs, development implementers, and
the World Vegetable Center to support and engage with academic leaders in the Global South. Each
research project awarded over the life of the Horticulture Innovation Lab program will be Global South
led, with an emphasis on developing the capacity of students and promoting the academic advancement of
those in the Global South; supported by partnership with international experts. The Horticulture
Innovation Lab believes this will result in better science and more effective horticulture research for
development in the short and long term.

IMPLEMENTATION OF THE USAID FEED THE FUTURE INNOVATION LAB FOR
HORTICULTURE MODEL

The systematic approach for establishing this model is described below in further detail. These
mechanisms have been put in place to overcome logistical challenges to developing this new model
within systems that have been historically developed for (intentionally or not) Global North to Global
North contracting, monitoring and evaluation, and financial management.

Understanding the landscape and partners: To begin the process of identifying Global South partners and
understanding on-the-ground priorities, the Horticulture Innovation Lab designed Regional Workshops to
take place in the first 6-months of the 5-year funding cycle. As noted, these Regional Workshops were
held in Kenya, Ghana, Honduras, and Nepal. The primary goal of these Regional Workshops was to
collaboratively determine, based on local expertise, research opportunities that will have broad impacts
across both biophysical and social sciences. Additionally, the workshops aimed to foster relationships and
networks that can be leveraged in the implementation of project activities (and beyond). To address
potential power-dynamics that could hinder voices during these Regional Workshops, intentionally
designed break-out groups that facilitate engagement and anonymous surveys were utilized. While 40-60
regional experts attended the workshops, focus groups and interviews were conducted in the field with
stakeholders, such as farmers and women’s groups, who might not as easily attend the workshops. In-
country organizations, mostly universities, were contracted to organize and lead the conferences and
submit a report on their findings. Where universities were not able to hold such contracts, we contracted
with intermediary organizations that then worked with subject matter experts. This activity provides a
Global South led landscape assessment and network that will be foundational for the Horticulture
Innovation Lab research project design and implementation.

Regional Management: The Regional Hubs and the Regional Hub Managers will operate on-the-ground
coordination, networking, monitoring, needs-assessment, and information dissemination. Regional Hub
Managers will play a key role in consistently connecting the Horticulture Innovation Lab with the
network of local experts and leaders throughout the duration of the 5-year award. This allows real-time
and regular input from regional stakeholders on new challenges or appropriate innovation. These
Regional Hub Managers will also serve as a resource for PIs and subaward staff to overcome roadblocks
during project implementation that may hinder research deliverables.

Global Consortium: The Horticulture Innovation Lab’s global network of experts will provide technical
expertise in most fields relevant to horticulture research for development. The Global Consortium does
not prescribe perceived horticulture sector challenges and opportunities within a region, rather provides
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expertise when requested by local leaders of research projects. The global network of experts will be
engaged to respond to and partner with local stakeholders and leaders. Connecting experts from around
the globe with professionals tackling regional challenges is meant to develop a robust network of
horticulture research for development knowledge. Results generated regionally will feed into a global
network for the most impact, and an exchange of shovel-ready and promising innovation will inform
regional-based research questions and challenges.

Awarding projects and contracting: For all newly awarded Horticulture Innovation Lab projects, local
organizations receive the bulk of the project funding and responsibility, and the Global Consortium
members operate as subcontractors, receiving approximately 30 percent of the total funding. Driven at the
local level, these projects will be more responsive to regional needs and produce significant local
institutional and individual capacity development. Extra care in the contracting process will be needed to
determine the appropriate funding mechanism for local partners, along with forward-funding schemes.
For instance, if subcontracting to project partners isn’t an option for a local lead, the Horticulture
Innovation Lab will directly contract with that partner, while maintaining the management flow of
command. Additionally, if appropriate administrative costs are not included on top of the overall budget,
budget line-items can be included to compensate administrative staff and contribute to operational costs.

Publication and Information Dissemination: Publication efforts are intentionally written into grants, with
Global South PIs and students retaining first authorship. The Horticulture Innovation Lab encourages
using a regionally appropriate language for documents and workshops, and ensures that budget line-items
include translation services. We have found both steps to be key. Use of local language ensures
participation by all, and translation facilitates report writing and analysis in the first language, while
making the results accessible to a wider audience in English.

The Horticulture Innovation Lab has a framework for routine collection of data and feedback designed to
facilitate improvements and adaptations in the horticulture sector. We will be waiting to see over the
years the efficacy and success of the locally led, globally-supported model. There are some challenges
that have already surfaced, around co-collaboration and contracting speed, power dynamics,
administrative capacity of limited resourced local entities, and cross-cultural working styles. However, we
remain optimistic that these overcoming and managing these challenges will ultimately produce more
effective and long-lasting results.

V. THEORY OF CHANGE
AND IMPACT PATHWAY

The Horticulture Innovation Lab is a global research network that works with and promotes local
leadership to advance horticulture and social innovations to empower smallholder fruit and vegetable
farmers to earn more income while better nourishing their communities. To support this goal, the
Horticulture Innovation Lab has locally led, globally supported activities that include Market-Oriented
Research for Empowerment Projects and Critical Engagement projects. Along with other activities, this
approach will lead to outcomes such as increased financial capacity and entrepreneurship, long-term
degree attainment, empowered regional leadership, well-connected market systems, and institutional
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development. Ultimately, the outcomes of these activities will contribute to developing capacity of local
networks and building resilient horticulture management systems, improved community nutrition,
inclusive and profitable market systems, and gender equity, youth engagement and social inclusion. The
overall focus on local researchers addressing local challenges and opportunities while promoting
inclusion generates sustained impacts beyond the life of the Feed the Future Innovation Lab for
Horticulture award, increasing resilience, access to nutritional fruits and vegetables, and improved
livelihoods for stakeholders in the horticulture value chain.

See diagram below that describes all of the Horticulture Innovation Lab Activities, and how they work
together within our sphere of control, influence, and interest.

Sphere of control Sphere of influence Sphere of interest
Systems and Immediate Long-term
- people engaged —> hanisms for s mechanisms for [ » Goals
and benefited change change
Global
Challenges and Market-Oriented
Opportunities Research for New technology Increased
Emoowerment ey siopg ent; financial capacity Develop capacity of
Technological: : through Iterative and local networks
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Figure 1Feed the Future Innovation Lab for Horticulture Theory of Change.

In addition, we believe that locally led, globally supported strategy builds long-term healthy
entrepreneurial and expert eco-systems, regional technical expertise and thought leadership, and creates
academic networks that can be engaged during regional crises. These outcomes build regional and
systemic resiliency, an overarching goal of social transformation, increased incomes and nutrition, and are
represented throughout the Feed the Future Initiatives.

V. RESEARCH PROJECT
REPORTS

The Horticulture Innovation Lab is a global research network that works with and promotes local
leadership to advance horticulture and social innovations to empower smallholder fruit and vegetable
farmers to earn more income while better nourishing their communities. To support this goal, the
Horticulture Innovation Lab has locally led, globally supported activities that include Market-Oriented
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Research for Empowerment Projects and Critical Engagement projects. Along with other activities, this
approach will lead to outcomes such as increased financial capacity and entrepreneurship, long-term
degree attainment, empowered regional leadership, well-connected market systems, and institutional
development. Ultimately, the outcomes of these activities will contribute to strengthening capacity of
local networks and building resilient horticulture management systems, improved community

nutrition, inclusive and profitable market systems, and gender equity, youth engagement and social
inclusion. The overall focus on local researchers addressing local challenges and opportunities while
promoting inclusion generates sustained impacts beyond the life of the Feed the Future Innovation Lab
for Horticulture award, increasing resilience, access to nutritional fruits and vegetables, and improved
livelihoods for stakeholders in the horticulture value chain.

I. HORTICULTURE REGIONAL WORKSHOPS AND HUBS

REGIONAL HORTICULTURE WORKSHOP EAST AFRICA

Location: Nairobi, Kenya

Description: A regional horticulture consultative workshop themed ‘Assessing on-the-ground challenges
and opportunities for innovative ideas and technologies that constrain/contribute to practical and
academic horticultural pursuits’ was convened. The physical workshop was preceded by pre-workshop
scoping studies in Kenya, Uganda, and Ethiopia. The purpose of the scoping studies was to identify gaps
in the available evidence within the horticulture landscape in the targeted countries. The scoping studies
included desk reviews (Kenya and Ethiopia) and key informant surveys complemented by focus group
discussions (Uganda). The studies also sought to document emerging trends, innovation advancements
within the horticulture sector while highlighting documented challenges and opportunities in key
horticultural value chains in the East African Countries. The pre-workshop findings guided the design of a
3-day regional consultative workshop that brought together key stakeholders in the horticulture sector in
East Africa. The purpose of the workshop was to validate the findings from the scoping studies and also
provide further insights into the challenges and opportunities in the horticulture sector.

Theory of Change: By having local organizations lead the implementation of a workshop gathering local
experts in the horticulture, gender equity, youth engagement, and nutrition, the findings of this workshop
(along with supplemental surveys and focus groups) will accurately be the local identification of
opportunities and challenges that demand additional research, and additional research that could be
supported by the Horticulture Innovation Lab and led by local organizations.

Collaborators: International Center for Evaluation and Development (ICED); University of Nairobi;
Kenya Agricultural and Livestock Research Organization (KALRO)

Achievements: The workshop brought together a total of 132 participants representing key horticulture
sector stakeholders and practitioners. They included representatives of farmers/farmer organizations,
input suppliers, private sectors, traders, civil society, sector regulators, government, processors,
researchers, academia, development partners, NGOs, community based organizations, among others. A
total of 73 participants including 37 females and 36 males attended the physical convening while 59
participated virtually. Some key areas that emerged for areas needing additional research (full report in
Appendix):

e Research to increase yield, quality, and efficiency for profitability.

e Research into technologies and practices to preserve quality and reduce postharvest losses.
Research into market linkages and access (local, regional, and international).

Research into nutrition awareness, consumer demand/preferences and knowledge as the drivers.
e Research into improving extension into capacity building.

Capacity Building: N/A

Lessons Learned: No lessons learned to report.
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Presentations and Publications:

1) International Center for Evaluation and Development. (2022). East Africa Regional Workshop
Report. Full report in the appendix.

REGIONAL HORTICULTURE WORKSHOP WEST AFRICA
Location: Accra, Ghana
Description: Bringing together leading experts and key stakeholders in the horticulture sector from 10
countries in West Africa, the Horticulture Workshop West Africa approach included the participation and
involvement of a wide variety of stakeholders. Presentations were made by guest speakers who
highlighted the emerging regional trends in the horticulture sector. The thematic areas for the
presentations included (i) contribution of horticultural crops to healthy diets and improved nutrition (ii)
food safety and post-harvest handling of horticultural produce (iii) role of the youth and gender in
transforming horticulture (iv) horticultural funding and financing (v) role of research for horticultural
development and (vi) challenges faced by smallholder horticulture farmers
Theory of Change: By having local organizations lead the implementation of a workshop gathering local
experts in the horticulture, gender equity, youth engagement, and nutrition, the findings of this workshop
(along with supplemental surveys and focus groups) will accurately be the local identification of
opportunities and challenges that demand additional research, and additional research that could be
supported by the Horticulture Innovation Lab and led by local organizations.
Collaborators: University of Ghana
Achievements: This Workshop was part of the FY2022 workplan and the original proposal for the
Horticulture Innovation Lab. Experts in horticulture, gender equity, youth empowerment, and nutrition
provided critical insights that were gathered and analyzed by University of Ghana team. Some key
recommendations for research (for report in the appendix):
e Research should begin by focusing on all the horticultural products for conservation purposes,
and then move on to specific crops.
o There is a need for research to assess the seed systems in West African countries, as this was an
important topic that came out strongly during the conference.
e Research should also pay attention to market-oriented strategies to promote the consumption of
horticultural products, thus creating an avenue for the private sector to come in and fund research.
Some key challenges reported:
e Compared to men, women rarely own land but cultivate smaller pieces of land. Also, land
ownership by the youth is difficult due to the land tenure systems in most farming communities.
e Due to cultural norms, women in some communities are not allowed to plough their lands or
attempt production until the men have. This is in the belief that a woman cannot lead a man.
e Distance to market centers and poor road networks are the main causes of the high postharvest
losses. In addition, produce is also exposed to the sun leading to weight loss.
e There is a low consumption of fruits and vegetables in West Africa. Some of the reasons why; (i)
Do not have the habit of using them in diet (ii) Lack of promotion and marketing of indigenous
crops (iii) Low production leading to unavailability on the market (iv) The lack of knowledge
about the nutrition content of horticulture crops.
Capacity Building: N/A

Lessons Learned: There are no lessons learned to report at this time.

Presentations and Publications:

16



1) University of Ghana. (2022). West Africa Regional Horticulture Conference Report; Horticulture
for Food, Nutrition, and Livelihoods. See appendix for report

REGIONAL HORTICULTURE WORKSHOP CENTRAL AMERICA

Location: Tegucigalpa, Honduras

Description: The workshop set out to identify challenges, as well as possible opportunities in the
horticultural and fruit value chain of the Northern Triangle of Central America of Central America,
through work meetings using a focus group methodology.

Theory of Change: By having local organizations lead the implementation of a workshop gathering local
experts in the horticulture, gender equity, youth engagement, and nutrition, the findings of this workshop
(along with supplemental surveys and focus groups) will accurately be the local identification of
opportunities and challenges that demand additional research, and additional research that could be
supported by the Horticulture Innovation Lab and led by local organizations.

Collaborators: University of Zamorano

Achievements: to relevant section of annual work plan Performance Management Plan.): This
workshop in Central America was outlined in the workplan for FY2022 and original proposal. A total of
48 representatives of key institutions and organizations of the horticultural sector in Honduras, El
Salvador and Guatemala participated in the workshop. Additionally, 8 focus groups were developed; six
groups in Honduras, with the participation of 110 actors of the chain from the different departments, one
in El Salvador with 25 participants and another with actors from Guatemala that for reasons of the
pandemic was developed virtually with the participation of 14 institutional representatives. Through these
activities, quantitative and qualitative information was compiled on the constraints, problems, and
opportunities, as well as the group agreements found in each component of the vegetable value chain
studied, for subsequent analysis and general presentation of the results. Key challenges identified by the
workshop that would benefit from research include (full report attached in the Appendix):

o Lack of Knowledge Management: Such as poor adaptation and appropriation of technologies,
little or no technical assistance, little or no training and knowledge transfer, little or no
business development, little or no communication of information.

e Natural Resources, Environment and Socioeconomic Challenges: Poor access and
management of water, soil degradation and poor soil management. Poor access to financing.
Little or no action to regulate product imports.

e Limited Access to Technologies: Limited infrastructure and equipment for value addition,
lack of technology adoption.

e Post-harvest and Processing Challenges: High volumes of harvest waste, low product quality
and safety.

o Market Challenges in terms of Product Commercialization and Distribution: Lack of
enforcement of regulations, existence of an informal market, little access to high-value
markets, low cultural identity in consumption.

Capacity Building: N/A

Lessons Learned: No lessons learned to report.
Presentations and Publications:

1) University of Zamorano. (2022). Analysis of the Challenges and Opportunities of the Horticulture
Value Chain of the Northern Triangle Countries. (see appendix)

REGIONAL HORTICULTURE WORKSHOP SOUTH ASIA
Location: Kathmandu, Nepal
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Description:

Theory of Change: By having local organizations lead the implementation of a workshop gathering local
experts in the horticulture, gender equity, youth engagement, and nutrition, the findings of this workshop
(along with supplemental surveys and focus groups) will accurately be the local identification of
opportunities and challenges that demand additional research, and additional research that could be
supported by the Horticulture Innovation Lab and led by local organizations.

Collaborators: Forum for Rural Welfare and Agricultural Reform (FORUM) Nepal; Agriculture and
Forestry University (AFU) Nepal

Achievements: to relevant section of anual work plan Performance Management Plan.): To identify
the priorities in the South Asia regional level, a three-day (12-14 September, 2022) Regional Horticulture
Workshop was organized in Kathmandu, Nepal in which 89 in-person, local and regional leaders in
academia, private sector, and NGOs working in Nepal and Bangladesh were gathered and thematic papers
were presented in 18 priority areas followed by group discussion. Prior to this workshop, short studies
including surveys (63 in Nepal and 25 in Bangladesh), focus group discussions (17 Nepal and 12 in
Bangladesh), key informant interviews (36 in Nepal, 10 in Bangladesh) were also carried out to get the
primary data in this regard.

Some of the recommended research priority areas that emerged from the workshop include:

e Development of quality seed, seedling, or sapling production for different crops.

e Enhancement of productivity through the adoption of high yielding variety, agronomic
practices, management of serious insect pest and diseases.

e The development of improved practices for the emerging industry of protected cultivation of
fruit and vegetables.

e Promotion of major indigenous fruits and vegetables.

e Development of proper post-harvest handling practices for the commercially produced fruits
and vegetables.

Capacity Building: N/A
Lessons Learned: No lessons to report at this time.

Presentations and Publications: FORWARD Nepal. (2022). Project Report Feed the Future Innovation
Lab for Horticulture in South Asia (see appendix)

REGIONAL HUBS

The Horticulture Innovation Lab in FY2022 selected Regional Hub sites. The Regional Hubs will
primarily serve as a host for the Regional Hub Manager both in terms of providing an office space and as
employer of the Regional Hub Manager. The Regional Hub Manager is an employee of the Regional Hub,
but also be considered a part of the Management Entity of the Horticulture Innovation Lab. The Regional
Hub Manager lives in-country and coordinates and monitors projects and trainings, introduces and
advocates for new innovations, as well as cultivates in-country networks including USAID mission
relationships. The three selected Regional Hub locations are ICED, University of Ghana, and Zamorano
University. The Regional Hub Managers in those locations each have extensive, local, horticulture
experience and will be amazing resources for research projects. The Regional Hub in Nepal will be
determined in very early FY2023.

Il. CRITICAL ENGAGEMENT PROJECTS
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INFORMAL MID-STREAM ACTORS IN NIGERIA AND RWANDA

Location: Rwanda, Nigeria

Description: This study will test a methodology to diagnose the (potential) involvement of informal
midstream actors in contributing to food system outcomes. This study will enhance understanding among
policy makers and impact investors of the role of informal midstream actors using case studies in Nigeria
and Rwanda (a previous Horticulture Innovation Lab project).

Theory of Change: By deepening our understanding of the informal economy and what drives its actors,
we can engage them in enhancing food system outcomes, such as food safety and consumer demands to
access nutritious and safe foods. We have to deepen our understanding of the informal economy and what
drives its actors in order to achieve gains as efforts to reduce these value chain constraints often fail as the
mid-stream actors are not registered and are operating in informality. Beyond conventional economic
measures, there are likely other incentives could be more successful to drive change in the informal
sector. .

Collaborators: Wageningen University and Research (WUR)

Achievements: This project is a Critical Engagement Project as outlined in the FY2022 workplan. In
FY2022, WUR’s research team conducted a mission to Rwanda to meet with the on-the-ground expert in
Rwanda and Nigeria on-the-ground expert who will be leading the field research. Together the team
created a joint approach to the development of the research methodology. They also created a joint
understanding of challenges and issues in the informal midstream of the fruit and vegetable value chain.
Finally, the team conducted test interviews with stakeholders involved in the informal midstream in
Rwanda. The stakeholders were part of an earlier Horticulture Innovation Lab project evaluating and
integrating plastic crates into the horticulture sector. Data collection will start in earnest in October in
Rwanda and November in Nigeria.

Capacity Building: WUR trained the two local experts in Rwanda and Nigeria on the research method.

Lessons Learned: A key lesson learned is that 'informal' is regarded as very different across countries.
For example, in Rwanda, most networks or groups are formalized by registration. This makes it
sometimes difficult to create joint understanding. Therefore, it is better to refer to private sector-led
midstream innovation instead of informal midstream innovation.

Presentations and Publications: N/A

ICT LANDSCAPE IN HORTICULTURAL VALUE CHAINS FOR INCLUSIVE
COMMUNITY FOOD SYSTEM RESILIENCY AND POTENTIAL PATHS FOR SOCIAL
TRANSFORMATION IN KENYA

Location: Kenya: Makueni, Kilifi. Kajiado, Kirinyaga, Kwale, Meru, Narokand Machakos, Kisii,
Bungoma

Description: This study seeks to investigate the nutritional, economical, and social (gender equity and
youth engagement) impacts — trade-offs - on producers along both short and long value chains of banana,
mango, tomato, Kales, Cowpeas and African Nightshade, and, determine to what extent are Information
and Communications Technology (ICT) incorporated and what are their benefits and or impacts. The
study outputs will increase understanding of the level of penetration and utilization of ICT in selected
horticulture value chains; inform evidence on suitable horticulture access pathways that increase stability
in markets and increase value chain efficiencies; document the enabling environments and key
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characteristics that facilitate positive aspects of access pathways and establish how access pathways can
either marginalize or empower vulnerable groups.

Theory of Change: Since the trade-offs may be complex and dynamic, monitoring of their intended and
unintended effects along the value chain therefore becomes important. The study impacts will improve
understanding on the level of penetration and utilization of ICT in the selected horticulture value chains;
informed evidence on the suitable horticulture access pathways that increase stability in markets and
increase value chain efficiencies; documentation of the enabling environments, levers, and key
characteristics that facilitate positive aspects of horticulture access pathways (as identified by the
nutrition, economic, and social trade off analysis) and establishment of how horticulture access pathways
can either marginalize or empower women, youth, and other marginalized groups. With that
understanding, research findings can be applied to other short or long value chains and horticulture
systems incorporating ICT.

Collaborators: Jomo Kenyatta University for Agriculture and Technology (JKUAT) Kenya; GROOTS
Kenya; International Center for Evaluation and Development, Kenya

Achievements: This is one of two Critical Engagement Projects as outlined in annual workplan. The two
implementers, JKUAT and GROOTS, provide unique strengths for the project. JKUAT has extremely
strong experience conducting horticulture-related research and GROOTS has a robust on-the-ground
network of farmers that they routinely interact with. Challenges with UEI dramatically slowed the
awarding of this proposal, and will now start on November 1rst, 2022.

Capacity Building: Research activities have not begun. However, it is worth noting that during the co-
collaboration process and awarding of the proposal, institutional capacity building occurred for both
JKUAT and GROOTs in terms of building competitive proposals for USAID-oriented awards.

Lessons Learned: We will now look into registering for UEI’s without asking for SAMS.gov clearance
as we recently learned that this may be a faster avenue.

Presentations and Publications: N/A

I1l. SCALING

DRYCARD FRANCHISE PROJECT

Location: USA, Tanzania, Rwanda, Nigeria, Thailand, Mexico, Guatemala, Myanmar, Kenya, Ghana,
India, Uganda, Nepal

Description: The goal of this project is to increase awareness and adoption of the DryCard technology to
improve storage systems and reduce postharvest losses. The Horticulture Innovation Lab is forming
partnerships with organizations, businesses, and entrepreneurs to supply the DryCard to local
communities of developing countries. This technology was highlighted in FY2022 workplan as a one that
the Horticulture Innovation Lab continues to promote.

Theory of Change: By increasing awareness of the importance of properly drying and storing dried
products, and empowering local entrepreneurs to be the distributor of an effective tool to measure
dryness, smallholder farmers and traders will have greater access to nutritious dried fruits and vegetables,
lower exposure to aflatoxins in maize and groundnuts in particular, and increased income from selling
quality dried products.
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Collaborators: Postharvest Consulting and Capacity Building Company, Tanzania; Agrifood Business
Consulting, Rwanda; Willow Foundation, Nigeria; Go Organics, Thailand; EarthEmpower, Mexico and
Guatemala; Ofori Agrochemical Services, Ghana; Mwino Group, Uganda; R&D Innovative Solution,
Nepal; Vivia Foundation, India; Myanmar Innovative Life Sciences, Myanmar; BetterCrops Ltd., Kenya

Achievements: In FY2022, three new entrepreneurs were firmly established — BetterCrops Limited in
Kenya, Willow Foundation in Nigeria, and Myanmar Innovative Life Sciences (MILS) in Myanmar.
These entrepreneurs have been selling DryCards and in the case of MILS, using the DryCards in an FTF
project they are a part of. The DryCard was highlighted by Administrator Powers in a tweet, promoted at
Africa Green Revolution Forum (AGRF), and has made it to final rounds of scaling evaluations
conducted by the USAID scaling team.

Capacity development: The Management Entity did not engage directly in capacity development with
the exception of training the new entrepreneurs on how to construct and use the DryCard. However, there
are trainings being provided to entrepreneurs in different settings while selling the DryCards.

Lessons Learned: Many are still unaware of the concept of water activity and postharvest losses. The
Horticulture Innovation Lab is hopeful that working at the government level provide a conduit for
widespread messaging of the importance of proper drying to reduce losses and aflatoxin contamination,
thus the policy brief. However, no firm connections within governments in target countries have been
realized.

Presentations and Publications
1) Feed the Future Innovation Lab for Horticulture. (2022). Policy Brief: Fungal Toxins and Food
Insecurity. https://horticulture.ucdavis.edu/information/policy-brief-fungal-toxins-and-food-
insecurity

IV. TRELLIS FELLOWSHIP

TRELLIS FUND FELLOWSHIP FOR 1890 GRADUATE STUDENTS
Location: Kenya, Honduras, Ghana, Nepal — Districts to be determined

Description: The Trellis Fund was started during the first phase of the Horticulture Innovation Lab.
During this phase, 2021 to 2026, the Trellis Fund Fellowship program will be led by Consortium Partner,
Florida Agriculture and Mechanical University (FAMU). The Trellis Fund will be a capacity building
program that connects local, in-country organizations in developing countries and in-country graduate
students, with U.S. graduate students from 1890 universities who have agricultural expertise to conduct
research project, thus generating benefits for both the students and the institutions.

Theory of Change: By providing international research opportunities to 1890 graduate students, and
connecting those students with in-country graduate students and organizations, all parties benefit from
field research experience, sharing of knowledge and experience, and develop data and technology
beneficial for smallholder horticulture growers.

Collaborators: Florida Agricultural and Mechanical University (FAMU)
Achievements: The Trellis Program is in the FY2022 workplan and in the original proposal for the
Horticulture Innovation Lab. FAMU will manage the program for four years. The university is developing

detailed workplans and budgets for the program. Including in the program will be training for selected
U.S.-based graduate students in monitoring and evaluation, working in international settings, inclusion,
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and other pertinent topics. FAMU will coordinate with the Council of 1890s to select students for the
Trellis Fund Fellowship.

Capacity Building: None conducted in FY2022

Lessons Learned: There are no lessons learned that need to be particularly highlighted. However, it is
worth noting that FAMU coordinating the Fellowship has injected new and beneficial perspectives on
how the Fellowship could be operated that will make this round of Trellis unique from previous versions
and we expect positive outcomes because of their fresh ideas. These will be formalized once a final
proposal is received and submitted to USAID for approval.

Presentations and Publications: N/A

VI. ASSOCIATE AWARD
RESEARCH PROJECT
REPORTS

No associate awards to report in FY2022.

VII. HUMAN AND
INSTITUTIONAL CAPACITY
DEVELOPMENT

FY2022 SHORT TERM TRAINING

Country of Brief Purpose of Training Who was Trained Number Trained
Training
Y| F Total

Team training on joint method Civil Society
Rwanda development to assess midstream actors 2 0 2
Kenya, Private Sector
Nigeria,
Myanmar DryCard entrepreneur training 4 0 4
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FY2022 LONG TERM TRAINING

Home ‘ . Graduation
Country Name University IDEIIS
(Mo/Yr)

International

United 1 University of Agricultural

States Female | California, Davis | Bachelor’s Development June 2022
International

United 2 University of Agricultural

States Female | California, Davis | Master’s Development June 2023
International

United 3 University of Agricultural

States Female | California, Davis | Master’s Development June 2023

United 4 University of Horticulture and

States Male California, Davis | Bachelors Agronomy June 2023

FY2022 INSTITUTIONAL CAPACITY BUILDING

1) Description: Implementation of assessment oriented, data-gathering, regional horticulture
workshops. The Horticulture Innovation Lab supported the development of survey questions,
agendas, determination of topic areas, and attendees — which was led by local organizations. This
process and event helped grow the networks of the organizations or universities across the regions
and promote them as sources for horticulture expertise.

2) Partners: University of Ghana; ICED; University of Nairobi; Zamorano University; FORWARD
Nepal; Agriculture and Forestry University; KALRO

VIII. INNOVATION
TRANSFER AND SCALING
PARTNERSHIPS

The Horticulture Innovation Lab supports the development of disruptive innovations and technologies to
stimulate and facilitate horticultural development worldwide. Technologies and innovations have the

ability to solve problems and to reduce barriers within the horticulture sector. With proper needs

assessment, research, input and support, these technologies have the potential to change the lives of the
world’s smallholder farmers for the better. The Horticulture Innovation Lab will focus on technologies
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that reduce on-farm costs, reduce postharvest losses, use labor more efficiently, empower women and
youth, take advantage of information communications technologies opportunities, and use limited natural
resources more sustainably. Technologies and innovations come in a variety of forms. “Hard”
technologies are devices, prototypes and designs that improve our lives and, in some way, change the
current system. “Soft” technologies encompass innovation in systems, behaviors, and methods within the
horticulture sector. Assemblies of ideas and thought processes make up a soft technology.

The Horticulture Innovation Lab has two Scaling Partners within the Consortium — Cultivating New
Frontiers in Agriculture and the International Fertilizer Development Center. Two individuals from these
large-scale development entities were selected in the first half of FY2022 to serve on the Innovation Lab’s
International Advisory Board and their insights and networks will be invaluable for strategies to
disseminate technologies and reach a broad segment of smallholder farmers in target countries.

During FY2022, the Horticulture Innovation Lab has also collaborated with USAID’s Scaling Team and
their efforts to get more technologies on to the market in a sustainable way. This has included evaluations
of the CoolBot, DryCard, Solar Water Pump, Chimney Dryer, and Pallet Dryer. Additionally, the
Horticulture Innovation Lab has offered to help with the testing of the new 121 life-cycle assessment
program developed by the Soybean Innovation Lab. The two technologies that will be evaluated will be
the Pallet Dryer and GenderUp Scaling Tool. Briefly, the Pallet Dryer is a low-cost bin dryer for bulk
horticulture and staple crops and GenderUp is a tool to promote inclusive scaling outcomes that promote
gender equity. Technologies were also highlighted through iReach in the technology showcase in Ghana.

Additionally, during FY2022, two graduate student researchers (GSRs) with the Horticulture Innovation
Lab conducted research on the uptake of the Chimney Solar Dryer in Guinea and field tested the Pallet
Dryer for coffee drying in Dominica. Findings from Guinea revealed that usage decreased in a village
near Kindia due to damage to the Chimney Solar Dryer, but this can be repaired, and the village
community still had positive reviews of the Chimney Solar Dryer while it was in operation. To assist in
the rebuild, the GSR is developing a building and use manual for the Dryer in French that utilizes
primarily images to convey how to adapt the Dryer so damage does not occur again. For the Pallet Dryer,
the GSR tested drying coffee with the cherry (natural drying) in the Pallet Dryer. Due to the nearby
hurricanes, the Horticulture Innovation Lab now knows that modifications can easily be made to make the
unit more robust to high winds. The data from the drying trial is currently being evaluated. The GSR is
similarly developing a manual on how to build and properly use the Pallet Dryer.

For the DryCard technology (a low-cost dryness indicator developed by the Horticulture Innovation Lab)
scaling through in-country entrepreneurs continued in FY2022. The Willow Foundation in Nigeria,
BetterCrops Ltd. in Kenya, and Myanmar Innovative Life Sciences in Myanmar were established as
DryCard entrepreneurs and began manufacturing the DryCard.
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|X. ENVIRONMENTAL
MANAGEMENT AND
MITIGATION PLAN

The Horticulture Innovation Lab submitted an Environmental Management and Mitigation Plan (EMMP)
template to our Agreement Officer’s Representative (AOR) for review. As no projects have been formally
funded or initiated, no EMMPs have been completed. At the initiation of projects, research activities will
be categorized in an EMMP, and the Innovation Lab will seek guidance from AOR and Bureau
Environmental Officer (BEO) for any activities that do not meet the predetermined types of activities
listed in the to-be-approved EMMP, or, do not qualify for categorical exclusion. No PERSUAPs are
currently anticipated, but if needed, these will be sent for review and approval by the AOR and BEO prior
to any research activities. The Management Entity will gladly provide completed EMMPs as they are
submitted and project compliance with EMMPs will be tracked through the Piestar Database.

X. OPEN DATA
MANAGEMENT PLAN

The Open Data Management Plan (plan) is tracked in our Piestar database in a format that aligns with
approved Data Management Plan template. Data ready for submission will be either uploaded directly
into the Development Data Library (DDL) or submitted to the DDL through a link to a publicly available
data repository such as Harvard Dataverse. Updated Data Management Plans can be exported from
Piestar and provided upon request.
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XI. GOVERNANCE AND
MANAGEMENT ENTITY
ACTIVITY

The extensive horticulture experience UC Davis, the Regional Hubs, and the Consortium bring to the
management of the Horticulture Innovation Lab gives tremendous value to this program and to USAID.
The Management Entity at UC Davis uses this expertise and previous experience to develop strategic
plans for promoting the benefits of horticultural crop production and marketing to improve livelihoods in
developing countries. In addition to our Director, Associate Director, Operations Manager, and Financial
Officer, we are supported by three specialists with expertise in high priority areas of gender equity, youth
engagement and nutrition. They provide insight into all of our management activities. Our locally led
approach, with support from this global expertise, positions the Innovation Lab to determine research
priorities and develop requests for proposals that will meet the local needs, increase local capacity, and
promote the sustainability and scalability of the program deliverables. The Management Entity of the
Horticulture Innovation Lab is structured to minimize administrative overhead, ensure flexibility and
transparency, and foster collaboration between institutions in the United States (including within the
Consortium) and the developing world in building capacity for horticultural research, outreach and
implementation.

The Horticulture Innovation Lab has successfully set-up three of the four regional hubs. These regional
hubs provide global technical expertise that is locally focused, but shared throughout our network. Based
at the University of Ghana, Zamorano Pan-American Agricultural School (Zamorano University), and the
International Center for Evaluation and Development (ICED), these Regional Hubs are extensions of the
Management Entity. Each hub has high-level management that is connected and experienced within the
horticulture sector and a day-to-day manager of Horticulture Innovation Lab activities in the region.
These managers are also experts within their field, most with recent doctorates. The Nepal Regional Hub
is also nearly set-up, with a pending offer to FORWARD Nepal. These technical experts have already
been involved in an extensive horticulture landscape analysis, and will play a leading role in setting
priorities for the region, guiding research activities, and informing the work of the Management Entity.

We also are supported by the Horticulture Innovation Lab Consortium which consists of university-based
scientists with broad expertise in biophysical, social, and economic sciences, WorldVeg with highly
specific horticulture knowledge, and scaling partners with expertise in wide dissemination of hard and
soft technologies. The Management Entity coordinates the Consortium’s global expertise to collaborate
with in-country experts to solve challenges and pursue opportunities in the horticulture sector. For each
contract that is awarded to in-country leaders, about 30% of funds are reserved for any additional
expertise the project leaders request from the consortium.

Additionally. the International Advisory Board plays a key role in ensuring the Horticulture Innovation
Lab is positioned to achieve its programmatic research objectives set internally and guided by Feed the
Future. The Advisory Board consists of global experts based in focus regions, and specialize in
horticulture, economics, policy, nutrition, gender-equity, and youth engagement. We are also proud that
this board is predominantly women and represents the diverse places we work. Our first board meeting
was held in September where participants gave important programmatic insights and offered connections
to ongoing horticulture activities in their networks. Our first all consortium, all board, all project meeting
will be held in June 2023 in either Kenya or Ghana.
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XIl. OTHER TOPICS

The Horticulture Innovation Lab has adopted GenderUp into its programming. The scaling tool which
promotes inclusive scaling practices was developed as a collaboration among WUR, CIAT Bioversity
Alliance and UC Davis. This scaling tool will be utilized by projects and training to be a facilitator we be
provided to both U.S.-based graduate students and international graduate students.

The Horticulture Innovation Lab’s website continues to receive significant traffic, with over 10,000
unique visits a month. Since the restart of the Innovation Lab, traffic has trended upwards.

The reports from each of the Regional Workshops are valuable horticulture assessments from local
experts. These will be foundational to the Horticulture Innovation Lab’s research, but will also be
disseminated to applicable Missions, organizations, and individuals.

Surveys developed by the Horticulture Innovation Lab were conducted at each Regional Workshop. The
purpose of these surveys is to create an Innovation Network analysis that will be a baseline to determine
the effectiveness of the Horticulture Innovation Lab to grow networks and leverage networks that have
qualities (to be determined through analysis) that promote scaling of innovations. Already maps of
organizations, their connections to one-another, and attributes are being generated and will be examined.

XIII. ISSUES

A major issue that the Horticulture Innovation Lab encountered in FY2022 was the acquisition of Unique
Entity Identifier (UEI) numbers for in-country partners. Specifically, GROOTS Kenya and FORWARD
Nepal have faced immense difficulties with the UEI process. FORWARD Nepal was able to proceed as a
UEI number was tracked down, but GROOTS still lacks a UEIL The challenge is not only with garnering
subaward approval with USAID, but also internally at UC Davis. With thanks to USAID, there seems to
be a recognition of the extent of this issue and the delays caused (in the case of GROOTS, the delay has
been approximately five months and counting) and has adjusted to allow exemptions. This will hopefully
relieve UC Davis’ expectation of a UEI for subawards.

XIV. FUTURE WORK

The second year of the Horticulture Innovation Lab program will usher in a significant increase in project
activity. The work during year one has positioned the program very well for a rapid expansion in
activities. By early November, we will have all four regional reports on opportunities and challenges of
the horticultural sector, and the Consortium will meet with the Management Entity and our Regional
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Workshop leaders to discuss the priority research needs in each region. Following this meeting, RFPs will
be prepared and distributed for our Market-Oriented Research for Empowerment (MORE) projects, and
new projects should be awarded by January 2023. Projects will include both technical and social aspects
of horticulture for development. The lead organizations for these projects will be from our four focus
regions of East Africa, West Africa, South and Southeast Asia, and Central America. Our
multidisciplinary Global Consortium experts will provide assistance to projects, as needed.

Over the next two months, we will be finalizing agreements with our four Regional Hubs and the
Regional Hub managers will be hired and begin to participate in Management Entity meetings. The
Regional Hub managers will be responsible to coordinate Horticulture Innovation Lab activities within
their region, represent the program at local meetings, and network within the horticulture industry and
research communities.

In addition, our two Critical Engagement Projects (CEP) will both be underway by January 2023, with the
addition of a new activity in Kenya to explore the resiliency and inclusivity of short and long horticulture
value chains, and of use of ICTs in value chains. The first CEP was initiated in July 2022 to investigate
the role of informal value chains in adoption of improved produce cartons in Rwanda and Nigeria. Results
from this activity should be available by Summer 2023.

Our program will host its annual meeting in late Spring or early Summer, likely in Kenya. This event will
bring all project leads together with our Consortium and our International Advisory Board for a joint
meeting to share progress and lessons learned. There will also be a separate board meeting during this
time. Our Regional Hub in Kenya will organize and host this meeting.

We expect to have our Communications Specialist on board in November 2022, and are looking forward
to sharing more regularly about the activities of the Horticulture Innovation Lab and its partners. We also
plan to continue our efforts in thought leadership within the development community.

XV. APPENDICES

APPENDIX A. LIST OF AWARDS GIVEN TO U.S. PARTNERS

To Be Awarded in Early FY2023 - Florida Agriculture and Mechanical University

e Project: Trellis Fund Fellowship for 1890 Graduate Students
e Duration: FY2023 to FY2026
o Award total: $400,000

APPENDIX B. SUCCESS STORIES

APPENDIX C. PUBLICATIONS (ATTACHED TO ANNUAL
REPORT)
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FEED:FUTURE

The LS. Government's Global Hunger & Food Security [nitiative

Success Story: GenderUp Scaling Tool Adopted by the Horticulture
Innovation Lab

Gender up is an innovation scaling tool developed in a
collaboration among Wageningen University and Research,
CIAT Bioversity, and UC Davis, that is discussion based. The
purpose of the tool is to guide innovation teams through
several modules that promote the scaling of innovations in a
socially inclusive, gender responsible way.

Existing tools for innovation scaling are generally limited to
addressing, broadly, barriers to adoption without an analysis of

scaling in a gender responsible way that generates equity for S N
. o ol
Across three training workshops, innovation teams progress through five stages: Women play a critical role in borticulture
. . . . .. and technologies need to be scaled
* Stage 1: Defining the innovation and scaling ambition : .
) ] ) ) ] responsibly to promote gender equity
* Stage 2: Exploring relevant dimensions of diversity
* Stage 3: Understanding implications of intersectionality
* Stage 4: Mitigating consequences and embracing opportunities
* Stage 5: Integrating GenderUp into your project management
In this fifth stage, innovation teams collaborate with a trained GenderUp facilitator to review how the innovation
team’s scaling approach has been adjusted to be gender responsible, and the facilitator helps the innovation team
further refine their approach. GenderUp program also includes a facilitator training program. This facilitator plays a
critical role in the tool’s process as the facilitator’s expertise is relied upon prior to finalization of an inclusive scaling
approach.

marginalized social groups.

The Horticulture Innovation Lab will adopt the GenderUp scaling tool through several programmatic avenues. First,
the tool will be utilized in all research projects. Innovation teams in each project will participate in the workshops to
promote inclusive scaling of any research deliverables developed by the Horticulture Innovation Lab. Second, the
Horticulture Innovation Lab will support and provide training to both U.S.-based graduate students and in-country
graduate students. These new facilitators will then be positioned to assist innovation teams utilizing the training tool.
Gender equity is a significant objective for Feed the Future.

To elaborate on the facilitator training, graduate students will be certified as facilitators and as a facilitator they will
have an opportunity to collaborate with innovation teams across the globe working in a range of socioeconomic
contexts. Their engagement in this process will help ensure innovations generate equitable and inclusive outcomes
rather than perpetuating social norms that can marginalize women.

The Horticulture Innovation Lab anticipates significant snowballing effects from the training of graduate students
to be facilitators. Graduate students, as part of a university, are interacting with innovation teams routinely, offering a
setting where they can share what they have learned as facilitators. Furthermore, this will build the pool of
facilitators for GenderUp, making the tool even more capable to work with a broad set of innovation teams.
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‘The LS. Government's Global Hunger 8 Food Security Initiative

Success Story: Regional Horticulture Workshops

The Feed the Future Innovation Lab for Horticulture collaborated
with local partners to host four highly successful workshops this past
summer: in Bast Africa (Kenya), West Africa (Ghana), Central
America (Honduras), and South Asia (Nepal). Each workshop was
not just about highlighting the major horticultural challenges facing
each region, but provided a platform for experts from private, public,
and academic spheres to brainstorm solutions and opportunities
moving forward. The success of each workshop was due in large
part to the regional hosts, who took responsibility for organizing the
venue, inviting attendees, and facilitating the agenda. These included
the International Centre for Evaluation and Development (ICED) in
Kenya, the University of Ghana, Zamorano University in Honduras,

and Forum for Rural Welfare and Agticultural Reform (FORWARD)  Participants of the Central America Horticulture Regional
in Nepal. Workshop in Honduras

While there were some overarching themes that surfaced in all four regions that address Feed the Future goals and
objectives —gender and youth empowerment being number one—each workshop had a different take on what issues
were most important to address in their part of the world.

East Africa: Kenya kicked off the series of workshops in Nairobi in May. One of the most prominent discussion
points that surfaced was how insufficient infrastructure was causing significant post-harvest loss. Since many villages in
East Africa are remote and only accessible by unpaved roads, it takes significant transportation time from field to
market—during which produce can spoil without refrigeration. But post-harvest challenges also present exciting
opportunities, especially for young people, to research new technologies and business enterprises that focus on food
preservation and transformation.

West Africa: Just a few weeks after the conference in Nairobi, the West Africa Regional Horticulture Workshop was
underway in Accra, Ghana. Their major focus was the lack of quality inputs available to smallholder farmers. Since
good quality seeds, fertilizer, and pesticides are expensive, farmers are forced to purchase what they can afford—which
means they are buying from middlemen who are sometimes selling counterfeit products. Not only do these products
often produce low yields, they also contain unregulated chemicals that cause health hazards and prevent products from
passing export standards. Presenters stressed the importance of rural financing services, as well as a robust extension
system, so smallholders can access safe and effective inputs and be well-informed on their use.

Central America: Honduras marked the next location in mid-June, attended by 45 people traveling primarily from
Honduras, El Salvador, and Guatemala. One of their main focal points was how the region’s current export regime
leaves little access to fruits and vegetables for people actually living in the areas those products are grown. Presenters
emphasized the importance of increasing local demand for fruits and vegetables, which would not only increase
nutrition but also encourage exports to shift to more local and regional distribution. The government of Honduras is
taking steps to make this happen, including implementing extension programs into universities to boost its efficacy
throughout the region.

South Asia: The final destination was Nepal, taking place in mid-September. This workshop took a slightly different
direction than the others, reflecting the extreme topography and climate of a region severely impacted by climate
change. Their main focus was fruit tree cultivation—as not only an important source of revenue, but also a tool to
combat deforestation. While there is significant potential in this sector, it is crucial that farmers have access to
improved fruit tree varieties in order for it to be profitable.
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The LIS, Government's Global Hunger & Food Security Initiative

Success Story: Exciting New Phase of the Trellis Fund Fellowship
Project - Linking 1890 Land Grant Graduate Students with In-
Country Organizations to Improve Horticulture

The Feed the Future Innovation Lab for
Horticulture implemented the Trellis Fund project
during the first two phases of the Lab. The Trellis
Fund project awarded small in-country
organizations grants to conduct research related to
horticulture. As part of the award, a U.S.-based
graduate student would be selected through a
competitive process to collaborate with the local
organization to conduct the research both remotely
and in the field. Furthermore, in-country graduate
students were encouraged to join with the U.S.-
based student to implement the research project,
thus building the capacity of the local organization,

. Group photo from a 2014 Trellis Fund project, after a farmer workshop
the U.S.-based student, and in-country students over Kenya focused on improving postharvest practices with mangoes, led

the course of the year—long by the University of Nairobi

In this new iteration of the Horticulture Innovation Lab, we are privileged to have Florida Agricultural and
Mechanical University (FAMU) as a Partner in our Consortium. FAMU has extensive international agriculture,
research for development experience. They also are an 1890 Land Grant university and part of a council of 1890
universities. Considering this, FAMU is an ideal leader to implement the newest phase of the Trellis Fund project.
For four years, graduate students from 1890 Land Grant universities will conduct research with local organizations
in Kenya, Honduras, Nepal, and Ghana. The students will collaborate with the local organizations on an annual basis
to implement the research, however the projects will be four years long. This allows for the research projects to be
more comprehensive, generate more sustainable impacts, and the experience of the U.S.-based graduate students to
progressively build on one another’s experience. Additionally, U.S.-based students will collaborate with in-country

graduate students.

The Trellis Fund Fellowship project aligns with several Feed the Future initiatives and themes. The research is
locally-led has promoted horticulture, gender equity, youth engagement, and nutrition. The research will address
multiple components of the horticulture value chain, from seed to consumption.

The alterations to the original Trellis Fund project format that are being made by FAMU are exciting, The original
Trellis Fund project was successtul, but we anticipate that with the program being led by FAMU there will be unique
benefits in the program due to their approach in implementation. The first set of students will be selected in 2023
and connected with local organizations for research. The students will travel in the summer of 2023 to each of the
countries to implement the field-based part of the research program. Information about how to apply will be posted
through both FAMU and Horticulture Innovation Lab communication channels.
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THE FEED THE FUTURE INNOVATION LAB FOR HORTICULTURE
LED BY THE UNIVERSITY OF CALIFORNIA AT DAVIS

Our global research network works with and promotes
local leadership to advance horticulture and social
innovations, empowering smallholder farmers to earn
more income while better nourishing their communities.

Why Horticulture: Fruits and vegetables represent an important
opportunity to improve community health, while also increasing income
for smallholder farmers. Horticulture crops generate high economic
returns per unit of land and offer ample off-farm entrepreneurial
opportunities - creating more holistic and inclusive food systems.
Women, youth, and other marginalized social groups are often the main A7 '3 o : =
producers and marketers of horticulture crops. This, combined with the / 9 . S \
high value of fruits and vegetables makes investments in these crops a Z;‘zft‘f’:r‘:n‘fﬁffc‘zbr’::: 73 i31ATEINE P ARED 220 L
step toward social transformation. Horticulture also has a unique role in '

ensuring access to and availability of diverse, nutritious food.

The newly awarded Feed the Future Innovation Lab for
Horticulture at UC Davis will follow a locally-led, globally
supported model for program development and implementation.

The model integrates four regional hubs that will support holistic,

systems-driven horticulture value chain research projects that cross

borders to integrate learnings from different cropping systems, climate-

change resilient agriculture practices, and social sciences. The hub

_ locations are Ghana, serving West Africa; Kenya, serving East Africa;

" Fruits and vegetables are valuable sources fnum.ems for Honduras, serving Central America; and Nepal, serving South/Southeast
healthy diets Asia.

K Py 0

This model supports community and regional leadership and expertise through local identification of regional
priorities and contractual partnerships with in-country and regional stakeholders to manage and lead research
activities. Global support provided by the Horticulture Innovation Lab includes expertise in horticulture,
agronomics, agri-sociology, agribusiness and agri-policy. Horticulture Innovation Lab consortium researchers
will enable the long-term development of regional expertise and co-produce new knowledge to be applied regionally.

FEED THE FUTURE INNOVATION LAB FOR HORTICULTURE

Director of the Horticulture Innovation Lab: Dr. Elizabeth Mitcham, ejmitcham@ucdavis.edu

Associate Director: Erin McGuire, ejmcguire@ucdavis.edu

For more information, visit http://horticulture.ucdavis.edu
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Focus Countries for Future Research Activities

. e e T o Ty 0 e e
L P I ) L A e NP G I 5 e
Z L -», o 1 \ & & . e
A ‘&:‘E\:_—,, L 5 i o § ‘.“{?1,_ :iP . b e Y P
o - o : . - 4 = .
| S T -
£ ) b -

W al
P \ h
| ’,’ il ]

i L o/

In the map above, countries where the Horticulture Innovation Lab is planning a Regional Hub is are
indicated with solid red, blue are countries where we anticipate research activities to occur

e

Our Consortium

UC Davis is joined in a consortium with Florida A&M University, Michigan State University, Texas A&M, and World

Vegetable Center, along with subject matter experts from Penn State University and Making Cents International, to help
manage this program.
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THEME:

Assessing on-the- ground challenges and opportunities for
innovative ideas and technologies that constrain/contribute to
practical and academic horticulture pursuits.

WORKSHOP REPORT

“This Regional Workshop is made possible by the generous support of the American people through the United States Agency for International Development (USAID). The
contents are the responsibility of ICED and the Feed the Future Innovation Lab for Horticulture and do not necessarily reflect the views of USAID or the United States
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EXECUTIVE SUMMARY

The horticulture sector significantly contributes to food and nutrition security, employment creation, poverty
alleviation and livelihoods of many households in Kenya, Uganda, and Ethiopia. The sector has enormous potential
that remains untapped due to various constraints and challenges at all stages of the supply chain from input supply
to market access and consumer preferences. Alongside the challenges, there exists unexplored opportunities for
inclusive growth especially for youth and women. Identification and prioritization of the challenges and
opportunities by key stakeholders and practitioners in the horticultural value chains is critical for targeted
interventions to achieve productive, efficient, sustainable, and inclusive growth of the horticulture sector in East
Africa. Therefore, the feed the future Horticulture Innovation Lab together with partner institutions organized a
regional consultative workshop to identify opportunities and challenges in the horticultural sector in the East Africa
region, which could be explored or addressed through research, capacity building and targeted investments. The
findings will guide design and implement locally led, globally supported programs that will produce systemic,

sustainable, and inclusive improvements in the horticulture sector.

To achieve this, a regional horticulture consultative workshop themed ‘Assessing on-the-ground challenges and
opportunities for innovative ideas and technologies that constrain/contribute to practical and academic
horticultural pursuits’ was convened. The physical workshop was preceded by pre-workshop scoping studies in
Kenya, Uganda, and Ethiopia. The purpose of the scoping studies was to identify gaps in the available evidence
within the horticulture landscape in the targeted countries. The scoping studies included desk reviews (Kenya and
Ethiopia) and key informant surveys complemented by focus group discussions (Uganda). The studies also sought to
document emerging trends, innovation advancements within the horticulture sector while highlighting documented
challenges and opportunities in key horticultural value chains in the East African Countries. The pre-workshop
findings guided the design of a 3-day regional consultative workshop that brought together key stakeholders in the
horticulture sector in East Africa. The purpose of the workshop was to validate the findings from the scoping studies
and also provide further insights into the challenges and opportunities in the horticulture sector. The hybrid event
brought together producers, horticulture sector leaders, researchers, academia, private sector practitioners,
development agencies, civil society, NGOs, CBOs, and policy makers to learn, share information, build networks and
partnerships. The diverse stakeholders sought to identify challenges, opportunities in the horticulture sector and
effective strategies and interventions for systemic, sustainable, and inclusive improvements in the horticulture
sector. The workshop theme was unpacked into six sub themes which guided the different workshop sessions
including keynote presentations; panel and plenary discussions; breakout sessions/focus group discussions and
experience sharing. There were also exhibitions by eight organizations across the region highlighting various
projects, activities, and products. This report provides a summary of the key findings of the pre-workshop studies
which were corroborated by the deliberations of the three-day regional consultative workshop. The report
highlights the key challenges and opportunities at the various stages of the horticultural value chains — from input
supply to markets. Opportunities for youth, women and the marginalized as interest groups in the horticulture
sector are highlighted. Given the diversity of the sector, the challenges and opportunities highlighted apply

indiscriminately to various horticultural value chains. Further, the report highlights research, investment and
1



capacity gaps in the horticulture sector and interventions to address them. The report also provides a call to action

by different stakeholders to ensure a productive, resilient, efficient, sustainable, and inclusive horticulture sector in

East Africa.

1.0 INTRODUCTION

The Horticulture sector is key for food and nutrition security and a major engine for economic growth in Kenya,
Uganda, and Ethiopia. Horticultural commodities (fruits, vegetables, herbs, and spices) constitute dietary staples for
many households. Their vitamin, mineral and fiber content are critical for healthy populations. The sector
contributes significantly to the gross domestic product (GDP) and is among the leading foreign exchange earners in
the three countries. For example, in Kenya, the horticulture sector contributes 24% of the GDP and earns the
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country approximately 150 billion KES (1.5 million USD) annually. In addition, the sector directly employs over
350,000 people and supports another six million people indirectly. The horticulture sector is a source of raw
materials for many agro-industries and is seen to have great potential for growth of cottage industries in rural areas.
Uganda is second to Nigeria as far as the export of fresh fruits and vegetables is concerned. Uganda currently
exports 5.8 million tons of fresh fruits and vegetables annually and aims to raise export earnings to $1 billion
annually. The horticulture sector in Uganda contributes about 7% of the GDP and earns the country approximately
114.2 million USD annually. In Ethiopia, the horticulture export sector is young, and has shown quite an exponential
growth in the last ten years. However, there is very limited reliable data on the annual contribution of horticulture

to Ethiopia’s GDP.

Horticultural production in the region is dominated by small scale farmers (>80%) who produce intensively on small
parcels of land (some less than 2 acres). Most of the horticultural commodities are consumed in the domestic
market and a small percentage exported to various export destinations including the EU, Middle East, China, United
Arab Emirates, Australia, and the United Kingdom. In Kenya only 5% of the produce is exported while the rest is
consumed locally in the fresh form and a small percentage (<10%) processed. In Uganda, the majority of the
horticultural produce, approximately 89% is consumed locally while the remaining percent (11%) is either exported
to regional or international markets. A similar trend is observed in Ethiopia where most of the horticultural crops
produced by smallholder farmers are consumed locally. After harvest, they are transported to rural market centers
for local consumers or are bought at the farm by neighbors. Others are transported to bigger market centers where
many producers utilize the open-air markets once or twice a week.

The table below shows the major fruits and vegetables produced in Kenya, Uganda, and Ethiopia — for domestic and

export markets.

Kenya Uganda Ethiopia
Fruits 1. Banana Mango Banana

2. Mango Banana Avocado

3. Avocado Watermelon Mango

4. Passion fruit Papaya Papaya

5. Watermelon Pineapples Oranges
Vegetables 1. Kales Tomatoes Pepper

2. Cabbage Onions Ethiopian cabbage

3. Tomatoes Cabbage Cabbage

4. Potatoes Cucumbers Tomatoes

5. French beans Leafy Indigenous Swiss Chard

(export)

vegetables



Mango and banana are among the top five fruits while tomatoes and cabbages top the list of vegetables in all the

three countries.

The sector has experienced significant growth over the years driven by increasing demand for nutritious and
protective foods locally and globally. The critical role of fruits and vegetables in diets came to the fore during the
Covid-19 pandemic when consumption of these commodities as protective foods increased exponentially leading to
a sharp increase in their demand. The increasing number of the middle class with more disposable income to spend
on high quality, nutritious, safe food and convenience has also driven growth and diversification in the sector. On
the other hand, for many, especially the low-income population living in urban areas, consumption of fruits and
vegetables is low because of availability and affordability. Therefore, many do not meet the WHO-recommended
dietary requirements of 400 g per day. For example, in Kenya only 2.5 million out of a total population of about fifty
million, consume the recommended quantities of fruits and vegetables. A similar trend has been reported in
Uganda, where the majority of adults do not meet the recommended minimum requirements for fruit and
vegetable consumption, with just 1 in 10 adults meeting the recommended minimum. Similarly, the overall
consumption of fruit and vegetables in Ethiopia is very low, with only 1.5% of the population consuming the WHO-

recommended amount of 5 servings a day (400 g).

Although the region is endowed with favorable agro-ecological and edaphic conditions that favor production of
fruits, vegetables, herbs and spices, productivity remains very low. This is attributed to many challenges at the
various stages of the value chains. At the production stage, low quality inputs (seeds/seedlings, fertilizers),
indiscriminate use of agrochemicals without observing regulations/requirements and other poor crop husbandry
practices negatively affect the yields and quality of the horticultural produce. In addition, the majority of the
smallholder farmers depend on rainfall for their production hence seasonality in some commodities. This situation

has been aggravated by unreliability of rainfall which is attributed to the effect of climate change.

Postproduction, poor harvest, and postharvest management practices have been shown to lead to high postharvest
losses estimated to be 40 — 50% of the total production. The losses are attributed to various drivers and causes at
the micro, meso and macro levels. Poor market information and market access coupled with poor infrastructure
(roads, processing, cold chain) are key drivers of high postharvest losses in the horticultural value chain. The sector
is also characterized by inefficiency and long value chains with poorly organized actors. The losers in these
inefficient systems are smallholder farmers who lack access to information and technologies to improve their
operations. This makes the farmers vulnerable and in most cases are at the mercy of traders who have better
knowledge of markets and the market requirements and use this advantage to exploit the farmers. The horticulture
sector globally is very dynamic and requires the practitioners to be well versed with knowledge and emerging trends
for their ventures to remain competitive and profitable. Multi-thronged strategies to address these challenges
present enormous opportunities to engage youth and women in meaningful agribusiness ventures thereby

harnessing their unexplored capacity.



Although the individual East African countries have national strategies and policies aimed at developing and
improving in-country horticultural sectors, there are also regional initiatives with the same goal. Examples of these
include the EAC regional fruits and vegetable strategy and action plan 2020-2030 which is aimed at providing a
regional perspective to horticultural investment, promoting effective partnerships in EAC as well as policy
harmonization to maximize synergies and sustainable horticultural growth. Another example is the EAC food and
nutrition strategy 2018-2022 is aimed at improving sustainable and inclusive agricultural production, strengthen
resilience among households, communities and livelihood system and improve access to and utilization of
nutritious, diverse, and safe foods. In addition, there is the EAC industrialization strategy 2021-2032 whose objective
is to enhance industrial production and productivity and accelerate the structural transformation of the economies
of the EAC for attainment of sustainable wealth creation, improved incomes, and a higher standard of living for the

community.

Actualization of the national and regional policies and strategies requires targeted investment to address the
challenges highlighted. Targeted research and translation of the research into tangible outputs is required to
address the challenges. Capacity building at all levels is required to ensure that practitioners in the sector are well
equipped with current knowledge and practical skills in the dynamic horticulture sector. Linkages between the
various actors through horizontal and vertical integration are key to ensure efficiency and equity in the value chains.

An enabling policy environment and political good will are key ingredients for the desired growth in the sector.

In this regard, the Horticulture Innovation Lab (HIL) at University of California Davis is seeking to support local
initiatives to address the challenges while harnessing opportunities in the horticulture sector. This will be achieved
through a locally led, globally supported program that will produce systemic, sustainable, and inclusive
improvements in the horticulture sector. To ensure ownership and buy-in to this initiative, HIL in partnership with
regional experts in Horticulture held a regional consultative workshop that brought together diverse stakeholders in
the horticulture sector of three feed the future countries in East Africa (Kenya, Uganda, and Ethiopia). The aim of
the consultative workshop was to identify challenges and gaps within Africa’s horticulture landscape with respect to
research, capacity, innovation, and technology. This would then inform specific research, capacity development and

investment opportunities.

1.1 Workshop Objectives

The overall objective of the workshop is to identify effective strategies and interventions for ensuring systemic,

sustainable, and inclusive improvements in the horticulture sector.

1.2 Specific objectives
1. To facilitate dialogue and present on horticulture opportunities in the region and how they could be effectively

explored.
2. Toidentify effective interventions to address challenges within the horticulture value chain.

3. Toagree on a set of priorities for future research, capacity building or investment within the sector.



4. To produce the best possible ways to generate and utilize trustworthy and rigorous evidence and research
relevant to Africa’s context in support of the horticulture sector

5. To propose models for collaboration and ownership that could be adopted in the region

6. To highlight and share what has worked and what has not worked in using cutting-edge innovation,
technologies, research, and evaluation results to enhance growth in the sector.

7. Todiscuss the impact of the covid-19 pandemic and climate change on the sector as well as and adaptations to

improve yield, profitability, and resilient recovery for smallholder farmers.

2.0 APPROACH/METHODOLOGY

The process of gathering information, synthesis, and application of information about the horticulture sectors of

Kenya, Uganda and Ethiopia is described below:

|
A Application of the
| reported findings by
A A - the Horticulture
Synthesis of the Innovation Lab to

| | findings of the.pre- design a call for
workshop studies proposals to

and workshop implement locally
processing into a

status report

Regional horticulture
consultative
workshop to
corroborate and

Pre-workshop
scoping studies

- Desk reviews (Kenya enrich the findings of
and Ethiopia). the pre-workshop
studies

- Key informant
interviews and focus
group discussions
(Uganda).

2.1 Pre-workshop Studies

The pre-workshop scoping studies were used to systematically map out challenges and opportunities in the
regional horticulture sector as documented in literature. The studies also identified evidence gaps with respect to
research, capacity building and investment in the sector. These studies yielded a white paper (Kenya) and a sector
report (Ethiopia). In the case of Uganda, semi-structured questionnaires were used to conduct focus group
discussions and key informant interviews targeting key stakeholders and practitioners along selected horticultural

value chains.



The pre-workshop studies were used to map out the key stakeholders in the sector in each country and informed

the design/structure of the regional consultative workshop.

2.2 Regional Horticulture Consultative Workshop
The 3-day hybrid workshop was held at the Hermosa Garden Hotel in Nairobi from 25 to 27t May 2022. The

workshop brought together a total of 132 participants representing key horticulture sector stakeholders and
practitioners. They included representatives of farmers/farmer organizations, input suppliers, private sectors,
traders, civil society, sector regulators, government, processors, researchers, academia, development partners,
NGOs, CBOs, among others. A total of 73 participants including 37 females and 36 males attended the physical

convening while 59 participated virtually through the ‘Whova’ platform.

2.3 Workshop Theme and Subthemes

The workshop theme ‘Assessing on-the-ground challenges and opportunities for innovative ideas and technologies
that constrain/contribute to practical and academic horticultural pursuits’ was unpacked into 6 subthemes

described below:

( N
1. Production/preharvest Yield, quality, and efficiency for profitability

\_ J

( N
2. Postharvest Management Technologies and practices to preserve quality and reduce

L J

( N
3. Markets Linkages and access (Local, Regional, and International

L J

( N
4. Consumer demand/preferences Trends, nutrition awareness and knowledge as the drivers

L J

( N
5. Capacity building Targeting smallholder farmers and other stakeholders

L J

( N
6. Cross cutting issues Gender, Vulnerable and Marginalized groups (VMG)

L J

The workshop agenda was structured into various sessions to address each of the six subthemes. The sessions
included a framing keynote presentation, panel discussions, plenary discussions, breakout sessions and an
experience sharing session by sector practitioners. In addition, there was an exhibition (services, products, and

posters) by eight institutions from the three countries.



3.0 FINDINGS
3.1 PRE-WORKSHOP SCOPING STUDY

3.1.1 Kenya Situation
Horticultural production at a farm level in Kenya is quite concentrated, as most households play a part in the

production of some horticultural produce. Although production Kenya has modern technology for the large-scale
farmers, and even able to use modern techniques to improve the quality of their produce. However, the same is not
observed among most of the smallholder farmers, who are the majority. Though Kenya has the ability to meet the
high quality and adequate food demand per the vision of the USAID program; Feed Future, there are several
challenges that farmers currently face along the horticultural value chain that ought to be first addressed. Farmers
in Kenya face a number of pre-harvest challenges. Among them is the increased lack of adequate knowledge and
skills concerning sustainable production and proper harvesting techniques among many farmers. This has led to low
yields and even promoted the production of low-quality horticultural produce. Similarly, many smallholder farmers
lack high quality inputs for their farms due to the involved cost or unavailability, an aspect that limits the quality and
quantity of produce. The other major challenge in Kenya is the high population which has seen reduced land
available for farming. This has forced farmers to use alternative methods such as hydroponics, vertical gardening,
and urban horticulture. In addition, farmers also face wide-ranging pests and diseases, which remains problematic
to most Kenyan farmers. The pesticides and herbicides supply in the country is not accessible to all due to the cost

involved and sometimes geographical limitations.

Post-harvest management remains one of the biggest challenges for most Kenyan farmers, as it contributes to
around 40%-50% post-harvest losses in fruit and vegetables. This occurs due to poor post-harvest handling
practices, insufficient and unsuitable storage equipment, inadequate value-addition knowledge, contamination,
poor marketing schemes, insects, pests, micro-organisms, and rodents’ infestations. It was also observed that their
limited adoption rates of new post-harvest innovations mostly due to the high cost involved. Therefore, there is a
need to train farmers on proper post-harvest handling methods and value addition of the produce. Further, there is
a need to avail post-harvest tools and technologies at a cheaper price for Kenyans in order to increase adoption,

thus reduce food wastage.

At the marketing level, it was noted that most of the horticultural commodities in Kenya are procured from small-
scale traders in or around municipal markets or retailers selling from small shops, kiosks, or roadside stalls. Locally,
the exploitation of farmers by intermediaries is a major marketing constraint in Kenya. Farmers are left with no
option rather than to sell their produce to the intermediaries due to lack of cold storage facilities and congested
markets. Also, poor road infrastructure in the rural areas contributes to high transportation costs and postharvest
losses. In addition, smallholder commercial horticulture is inhibited by insufficient technical information and skills
amongst farmers, hindering them from sourcing marketing information. In addition, the high cost of doing business

in the country due to high government levies and taxes and cost of utilities remain a problem for many farmers.



Finding cheaper means to promote international market access, especially by sea, would benefit the farmers and

the country.

In order to boost horticultural production in Kenya, several opportunities were identified, which if addressed can
help address the above-mentioned challenges. This include the need to develop empowerment programs to
educate and train farmers across the country, while using tools that are suitable for varying farmers. This will help to
increase the level of their production, harvesting and postharvest knowledge and skills. There is also a need to avail
quality farm inputs such as fertilizers, herbicides, and pesticides for farmers, at an affordable price. There is a need
to fund research to avail high quality seeds that are drought, diseases, and pest resistant, as this will eliminate many
of the highlighted constraints in the country. The importance of enacting policies that promote market accessibility,
therein shortening the gap between financial and agricultural markets to improve productivity cannot be over
emphasized. Another identified opportunity is to conduct survey studies to establish verifiable data on horticultural
produce from production statistics, postharvest losses statistics, technologies, and interventions available, the
adoption rates and the factors hindering/promoting the adoption percentages. A targeted approach is necessary to
reach out to the youth and create “new” jobs and income generating activities that support the development of a

sustainable, inclusive sector such as involving them in the digital/technology aspect.

Despite the perceived growing trend of increased consumer awareness in the recent past, there is still low
knowledge concerning the importance of healthy eating and quality food in the Country. This has led to consumers
in the country still not take as much of the vegetables and fruits as required to meet their health needs. This review
identified that consumption of particular horticultural products is impacted by economic capacity. For example,
much of the vegetables are consumed by the low-income persons, who use them as the staple food while most
fruits are consumed by the middle and upper-income classes designed to boost their immunity. It was noted that
consumers in Kenya, especially for fruits and related added-value products are growing sensitive about the agro-

processing, packaging, and quality standards in the domestic market, which are still less developed.

Several cross-cutting issues on Gender, Vulnerable and Marginalized Groups (VMG) Involvement strategies were
identified, in Kenya. It was observed that contrary to times before, when women were significantly secluded from
horticultural farming, the representation of women has been on an increase in Kenya. However, it was noted that
there is limited access to vegetable production and marketing training, membership in farmers’ groups, and
extension services, for women compared to men. Further, it was observed that women even in the production
sector face varying challenges including discrimination during promotion, sexual harassment, and wages, an aspect
that continues to demotivate them into taking part in the reduction of hunger in the country. This means that there
is a need to promote equality and fairness in the workplace if production is to improve. For the youth, GIZ is
implementing a project promoting youth employment in western Kenya where the multidisciplinary team looks to
enhance youth employment prospects by better equipping them for the labor market and at the same time

increasing the demand for labor and improving labor market functioning and matching mechanisms.



3.1.2 Uganda Situation
Uganda is currently the second largest producer of fresh fruits and vegetables in Sub Saharan Africa after Nigeria,

producing about 5.3 million tons per year. The several actors within the horticultural value chain are overly critical
for uplifting the horticulture sector, however, each actor plays their own role and cannot be underestimated or
substituted for another as they are all key in their own ways. The actors include input dealers, producers,
transporters, traders, processors, exporters, researchers, policy makers and (social) media influencers, government
institutions and NGOs. The success of the key stakeholder actors in the Uganda value chain was attributed to quality
of produce and services offered, technical expertise, experience, passion, commitment, arduous work, creating
innovative solutions to problem solving, operating in effective groups and associations with good governance,
teamwork, using effective marketing strategies or sensitizations. There is minimum competition since there are not
many professional actors in horticulture.as reported by the stakeholders. The full potential of Uganda's horticulture
sector is not fully exploited due to a myriad of challenges along the value chain identified by the key stakeholders.
This includes limited funds available to finance horticultural research activities, limited technical knowledge by most
stakeholders, counterfeit agro-inputs, increasing cost of inputs and production, increasing occurrence of pest and
diseases, climate change, corruption, low capital base, inefficient production systems, misconception of
horticulture, absence of horticultural research agenda for Uganda and absence of horticultural policy. The low
purchasing power of some consumers as they tend to prioritize staple foods, ignorance about the use and
importance of fruits, vegetables and herbs in diets and negative attitude towards consumption are some of the key

factors affecting consumption of these horticultural produces.

Majority of the stakeholders recorded market systems as a key limiting factor in the horticultural sector. Some of
the identified factors limiting market access are low product quality, sanitary and phytosanitary standards,
consumers demand, lack of value addition and inconsistent production volumes, pandemics like covid 19 and
political instabilities in the neighboring countries. Also, low organization levels of producer groups and associations,
lack of access to finance and no infrastructural developments such as transport facilities and advanced storage
facilities limit market access. Lack of accredited national testing laboratories has also affected market access.
Currently the Hortifresh association is pushing for capacity building to ease compliance to these standards as well as
reviewing policies to meet the current trends. The stakeholders reported that in Uganda, there are no professional
packaging industry for fresh/dried Fruits and Vegetables and traders are taking advantage of buying produce per
bag instead of per kilo of pre-packed produce. Overall, Uganda trends regionally with its neighboring countries such

as Kenya, South Sudan, Democratic Republic of Congo (DRC) and Rwanda.

Majority of the stakeholders highlighted that a lot of research work lies on paper and not being implemented and
would have otherwise been extremely significant in improving Uganda’s horticulture sector. The first strategy
would, therefore, be to effectively implement these research results. The stakeholders confirmed that they are
willing to adapt innovative technology so long as it works well for them. However, they will always run trials to see
how good the technology is before adapting it. Some will benchmark and see if the technologies are working for
their colleagues or other entities then they can take it up. Availability of funds to purchase new equipment and build

capacity can enhance uptake of new technology in the country. In order to bridge the gap between research-
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extension and end users, the stakeholders recommended for up scaling trainings, capacity building and sensitization
programs in the country. Several research gaps to address constraints in the horticulture sector were identified. This
includes statistics on average current yields per crop varieties and profitability, profitability of professional
production of organic open field crops, lack of market information per horticultural crops as well as germplasm
improvement for yield, quality, adaptability and resistance to pests and diseases. Further, access to pest and disease
management information for growers, value addition on horticultural produces, market research regarding
consumer behaviors, storage solutions, bio inputs and quality preservation and post-harvest handling were

identified.

The Ugandan horticulture industry has immense opportunities which includes active research programs in place,
Uganda’s favorable climate, good soils, supportive government, hospitable and hardworking citizens, large readily
available local, regional, and international markets with locally a growing population, high demand for Uganda’s
fresh fruits and vegetables with widening product ranges, strategic locations to markets, minimal competition in the
sector locally. Employment opportunities for the unemployed youth, women, and vulnerable and marginalized
groups. Start national promotion and use of improved cultivars and superior varieties in different microclimates
combined with creating awareness of Good Horticultural Practices. Establishing certified trader associations in

horticulture can help the poorest people to break out of the persistent cycle of poverty.

3.1.3 Ethiopia Situation
The Horticultural sub-sector is important in Ethiopia, where the country produces various types of fruits and

vegetables. Most of these commodities are consumed locally, with only a small proportion being exported. In
Ethiopia, there is an increased trend in the use of hybrid seeds especially in the vegetable subsector with many
international seed companies being active in the country. However, there is a need to strengthen the local seed
production industry whose major challenge is seed certification at certified seed production level. To address the
challenge of pests and diseases in the country, Integrated Pest Management is being established. However, the
tedious process involved in the registration of biological crop protection products is discouraging investment by
various international companies. Most of the horticultural production takes place under irrigation in the Central Rift
Valley, with both smallholder and investor farmers active in intensive production systems. Therefore, in order to
increase production, there is a need to develop sustainable business cases for seed production of local leafy
vegetables. So far, limited success has been achieved in this area. Also, more knowledge on soil fertility

management is needed, with tailored fertilizer recommendations for the combination of soil type and crop type.

At the postharvest level, the losses are particularly high for fruit crops that have a strong seasonal production peak
such as mango and avocado (estimated to be 33.4%). However, there is limited data on postharvest losses in
vegetables which seem to have minimal losses attributed to high turnover with the time between harvesting,
transport, trade, and consumption often taking place within 48 hours. In terms of postharvest technologies in the
sector, there is limited cold chain facilities for domestic produce, and only individual exporters have professional
packing and grading centres for specific produce such as green beans, herbs, and avocado. There is a gap in

packaging material availability for exports, especially in terms of quality carton boxes, which are still often imported.



For the domestic market, many vegetables are transported in unhygienic large wooden crates in open trucks with
limited protection against rain/hail. This results in high mechanical injuries and contributes to low quality produce
which is in turn sold at exceptionally low prices. Processing in the county is more developed in the spices sector,
however, there are very few fruit/vegetable processors to absorb the available produce especially during the peak
season.

Most fruits and vegetable sales run through the district markets, and afterwards the central market in Addis Ababa,
as well as intermediaries (brokers/traders). Currently, the new market at Atkilt Terra / Haile Garment is well
developed and more organized than before. The larger crop specific wholesalers in the sector dominate the market
and set prices. The export phytosanitary system is well developed for flowers, but less so for fruits and vegetables.
Individual companies themselves are in the lead for ensuring good phytosanitary standards, with limited
government inspection capacity available. There are a few local supermarkets that have stricter sourcing practices
in place (Fresh Corner and Queens supermarket), often sourcing from larger commercial farmers that have some
form of food safety / hygiene protocols in place. Most of the fruits and vegetables are sold to neighboring countries
such as Djibouti and Somalia for banana, citrus, mango and, as well as to the Middle East (UAE and Saudi Arabia) for
avocado, melons, and strawberry. Currently, there is limited exports to the EU markets, only for green beans in the
Netherlands. There is limited online sales, and used by restaurants (meal deliveries).

The stakeholders identified the presence of many initiatives which are in place, in order to promote the production
and consumption of fruits and vegetables in the country both at rural household level and urban centers. These
initiatives are often spearheaded by nutrition development programs, focusing on home gardens, local vegetables,
and vertical/urban farming. So far, limited scale has been achieved by these projects. Overall, the demand for fruits
and vegetables in the county is often high compared to the supply. The well-developed extension system together
with projects such as HortiLIFE have supported continuous capacity building especially to the smallholder farmers in
the country. This is mostly achieved through farmer field schools’ approach where training and demonstration

activities are done.

In terms of cross cutting issues (Gender, Vulnerable and Marginalized groups) involvement strategies there are
some initiatives to promote gender in horticulture, and involve vulnerable and marginalized groups, especially in
project activities. For example, the Netherlands Development Organization (SNV) works on a Gender and Youth
Empowerment in Horticulture Markets (GYEM) project. This project aims to enhance women’s and youth’s social
and economic power in the horticulture value chains in Ethiopia. It was noted that, despite women being the
majority of laborer, where they provide about 75 percent of farm labor, their production remains about 35 percent
less than male farmers due to the low level of accessing extension services and inputs. This means that if
empowerment across gender occurs, women ought to be provided with extension and input services, an aspect that
would promote production, therein meeting food demand. The issue of decision-making power over production and

how income is spent was also identified.



3.2 REGIONAL CONSULTATIVE WORKSHOP

3.2.1. The Horticulture Landscape in East Africa (Kenya, Uganda, and Ethiopia)
Across the region, there is vast potential for production of fresh fruits and vegetables contributing up to 36% GDP in

EAC. The industry employs many, contributes to food and nutritional security and agro-industry development,
ameliorating poverty amongst the farmers hence the horticultural sector is considered an important driver of
regional development. The region has good climatic conditions which favors production of diverse types of fruits
and vegetables as well as other horticultural crops. Majority of production is done by smallholder farmers in the
open field and rain fed although greenhouse production, irrigation agriculture and hydroponics are picking up in the
region. Horticultural production in the region is characterized by use of traditional farming practices, inappropriate

use of agricultural inputs such as excess fertilizer application and, inappropriate pest management techniques.

The horticulture sector is not well developed and has not been a priority for the governments in the region. Across
the three countries, the government policies in place only focuses on food security crops, for instance, in Ethiopia, it
was reported that policies available were mostly on developing cereal crops. It was also observed that land
allocated for fruits and vegetables is extremely limited in the region. The fruit and vegetable subsector of
horticulture is at low level of development, however, there is encouraging improvement both in area coverage and
production in the last few years. The region has now developed policies for growth and development of the sector
including 5™ EAC development strategy 2016-2021; EAC regional fruits and vegetable strategy and action plan 2020-
2030; EAC food and nutrition strategy 2018-2022 and EAC industrialization strategy 2021-2032.

The region is composed of a youthful population around 80% (18-35 years), who are considered innovative and can
be exploited to make the horticulture sector competitive through digital innovation, artificial intelligence, and

application of big data to optimize crop yields.

3.2.2 Challenges Hindering Productivity and Growth in The Sector
At the pre-production/farm input level, farmers face shortage of supply and untimely delivery of improved seeds

and planting materials for horticultural crops. Most farmers use non-certified seeds across the region. This is
because only a few organizations participate in quality production of seed or planting materials of fruits and
vegetables and their distribution is mostly through the private companies who sell at high prices. This has forced
many farmers to retain seeds that produce low yields with poor quality. However, there is a commendable trend
that has seen private nurseries booming to bridge the seed gaps especially for African leafy vegetables. Another
deterrence to sustainable production is the shortage of fertilizers that usually are sold at high prices. Pest control
products that are of poor quality are supplied to farmers mostly by private traders and agrovet who are not
certified. For example, it was observed that some of the blacklisted products in Kenya were in use in a neighboring
country. Sometimes traders supplied farmers with expired pesticide products which caused quality loss in
horticultural produce. Many of the farmers, therefore, opt to plant these crops without these inputs and as such
only get low yield from an otherwise very lucrative sector. Also, in some cases, farmers do not follow the

instructions laid down by pesticide manufacturers on application procedure and amount to be applied. This results



in marketing of fruits and vegetables, contaminated with chemical residues which cannot be sold in the

international markets.

At the production level, high incidence of emerging new pests and diseases such as Tuta absoluta in tomatoes,
brown rot of potato, banana, which have spread across the East Africa regions has significantly affected horticultural
crops. It was also highlighted that many farmers do not have knowledge to identify and classify the pest and
diseases and, cannot effectively control and/or seek for appropriate management strategy. Lack of good agricultural
practices by smallholder farmers and extension officers has led to production of low-quality fruits and vegetables in
the region. Over reliance on rainfed agriculture by majority of the smallholder farmers in the region, has led to total

crop failure or low yields due to unreliable rainfall patterns in the recent past.

The region experiences high postharvest losses ranging from 40-50%, especially for the perishable horticultural
commodities. This is attributed to poor infrastructure, lack of knowledge regarding cultivar selection in relation to
shelf life, low capital base, minimal capacity to handle the produces, failure to observe proper postharvest handling
during harvesting, sorting, packaging and transportation. Also, the lack cold storage facilities as many fruits and
vegetables require low temperature and high humidity storage conditions to remain fresh for an extended period.
This has forced smallholder farmers to sell their produce at low prices at the farm gate. Poor roads and
communication networks that are not efficient for timely flow of horticultural produce to the markets further
worsens the situation. Lack/limited processing facilities for smallholders in the region is a major challenge. This is
mostly attributed to the seasonal supply of most fruits and vegetables leading to input supply problems for the
processing industry and this discourages the investment from the private sectors who are driven by sustainability of

profits.

Some of the factors hindering market access are little or no market linkages and information exists among
producers and potential buyers such as wholesalers, traders, agro-processing companies, and exporters. The
farmers are forced to sell their products through negotiation with intermediaries or brokers who in most cases take
advantage and buy at extremely low prices. Lack of aggregation centers/failure of farmers being organized into
groups, leading to exploitation of individual farmers who have no bargaining power and cannot control market price
of their produce. Seasonality of some produce, especially fruits such as mango, results in low prices during the glut
period as there are no cold storage facilities for farmers and traders to store their produce. Trade within the region
is impeded by bureaucracy and long transportation days to market. The stakeholders noted that it is easier and
faster to move produce from Uganda to the Netherlands than it is between Uganda and Kenya because of restrictive
border issues and logistical delays for produce with a short lifespan. Restriction of regional and international
markets due to emerging pests such as fruit fly and mango weevil which have caused total ban of some produce to

specific export markets.

3.2.3 Existing strategies to address the challenges and spur growth in the sector
Investing in research to help producers understand climate variability and specific risks concerning crop phenology,

management of extreme heat, rainfall, floods using advanced weather forecast technologies. This will help in

predicting more accurate temperature, rainfall and enhance decisions on what to grow at a particular time.
1



Adoption of new strategies including selection of tolerant cultivars to suit changing climate and reducing carbon
footprints. Research should also focus on sensory aspects ALVs and marginalized fruits, value-addition, nutrient
bioavailability, research on anti-nutrient in under-utilized fruits and mechanisms to stabilize the active ingredients in
value-added products from this group of vegetables and fruits. Strengthening linkages between the farmers and
researchers is needed since there is a lot of information being generated by researchers, but it has never been put
into use. Through these partnerships, farmers will be able to easily tap to the new knowledge being generated by

researchers.

Capacity building to empower farmers to know the importance of using certified quality planting materials, proper
use of fertilizers and agrochemicals, and harvesting their produce at the right stage for better quality and shelf life.
Also, through training of farmers in phytosanitary measures and compliance to help increase access to lucrative
markets. Harmonization of regional policies and strategies to maximize synergies and sustainable horticultural
growth will help spur growth in the sector. Providing an enabling environment by the government and the region at
large will attract private investors who will transform the region through industrialization in different sectors such as
private nurseries, fertilizer production and distribution, pest control products and value addition. Adoption of
irrigation technology to minimize over reliance on rainfed agriculture will allow all season production of

horticultural produce in the region.

In order to reduce the high post-harvest losses currently being reported in the region, it is necessary to train farmers
on proper post-harvest handling methods and value addition of their produce. Further, post-harvest infrastructures
including cold technologies, storage, and refrigerated transport for marketing of fresh produce should be availed.
Proper packaging materials during transportation such as using crates instead of gunny bags helps reduce injuries
which results in loss of quality and faster deterioration at the marketplace. Organizing farmers in groups will make
transportation easy since they can transport their produce as a group, help in market access, and it is easy for
farmers organized in a group to access capital and invest in innovative technologies such as cold storage facilities. To
shorten the otherwise long horticultural chain from farm to market can have some experts source the produce from
farmers and sell them to high niche, as is the case of Twiga food in Kenya who are linking farmers directly to

markets.

Adopting digitization in marketing is important as this provides opportunities for farmers to sell their produce
online, shortening the horticultural chain. In order to reconnect trade within the region, the restrictive border issues
and logistical challenges causing delays and spoilage of produce should be addressed. It was noted that the cost of
transportation is cheaper from Uganda to Kenya but expensive from Kenya to Uganda, therefore, the region should
invest in common logistics. There is a need to explore new markets such as supermarkets, however, it was
highlighted that huge wastages arise within the supermarkets and a study needs to be done to ascertain if
supermarkets buy only what is needed. In addition, product diversification is needed for marginalized indigenous

fruits like jackfruit which can be processed to jackfruit meat and dry jackfruit biscuits.



In order to encourage women and youth participation in the lucrative horticultural sector, there is need to improve
access to land by women and youth, implementation of policies and strategies for instance the two-thirds gender
rule in Kenya, youth empowerment and implementation of the GAP labor laws are plausible ways to promote
gender equality. It is important that while addressing gender issues ‘as-a-whole’ at the household level where both
men and women are considered for empowerment interventions would offer leverage as men would not feel

insecure.

3.2.4 Current investment to address the challenges in the sectors — government, development

partners
In order to spur sustainable growth of the horticulture sector in the region, collaborations between the government

and development partners should be considered. Collaboration is noted to spur success as was the case for Ethiopia
where the fruits and vegetable flagship programs included government technical committees and task forces,
development partners, academia, research centers like CGIAR engaging rural economic developments stakeholders
to champion production and food security. Efforts in collaborations should avoid duplication of responsibilities and

enhance efficient utilization of scarce resources.

Government should invest in ensuring good roads and communication networks especially in rural areas where
most of the horticultural production takes place. This will ensure timely flow of horticultural produce to the
markets. Most of the production sites are not accessible by vehicles and means of transportation are not well
developed in the region. Therefore, transportation of produce is done using donkeys, carts, wheelbarrows, humans,
and bicycles which takes longer time to reach the market and affects the quality of the produce. Further, the
government together with development partners should increase funding to support research directed towards
addressing constraints on production, processing, grading, packaging, transportation, marketing, and cold storage.
Also, government and development partners should support capacity strengthening through university
partnerships, extension programs, effective monitoring, and evaluation of key development areas in the
horticulture sector is critical in the region. An enabling policy environment and political good will from the

government are key ingredients for the desired growth of the sector.

Both the private and public investments are required to support value addition in each partner state in the region
which will help in reducing postharvest losses and enhance market access by producers translating to increased
returns. The government as well as development partners can invest in supporting farmers to comply with the
current legal market norms and certification requirements especially for the export markets. To enhance value
addition and processing of horticultural commodities, it is necessary for the government, private sector, and
development partners to invest in value addition and processing facilities. For example, 40% of fruits like avocado
goes to waste and therefore, there is a need to involve other specialty markets and players e.g., cosmetic industries

to utilize avocado oils.

3.2.5 Emerging threats to the Horticulture sector, their impact and adaptation/mitigation measures
Global pandemics such as Covid-19 was a major threat which caused disruption of incomes in the self-reliant

horticulture sector which employs more casual laborer. The pandemic caused heavy fall back on semi-skilled labors



who depended on daily pay to sustain livelihood. There was introduction of new restrictions to movement across
nations, flight cancellations and this created disruption in the international markets. Trade within the region was
hindered by the extra border checks which resulted in delays that were detrimental to fruits and vegetables. Many
businesses were shut, eateries closed, and farmers got stuck with produce leading to huge losses. On the slip side,
the pandemic resulted in the boom and demand for herbs with emphasis being given on building immunity to fight
Covid-19. Due to lock down, there was increased online marketing through various digital channels. This is a positive

impact which will continue beyond the pandemic season.

Climate change is a major threat to the horticultural sector that has grave consequences and impose significant
economic costs on horticultural production. The main threats in the horticultural sector include effect on water
resources where there is reduction in water levels, erratic weather patterns causing floods and droughts that lead to
crop failure and soil fertility losses. Moreover, drastic fluctuations in weather patterns causing elevated
temperatures and floods resulted in high incidences of pests and diseases. Research is therefore needed to help
producers understand climate variability and specific risks concerning crop phenology, management of extreme
heat, rainfall, floods using advanced weather forecast technologies. This will help in predicting more accurate
temperature, rainfall and enhance decisions on what to grow at a particular time. There is a need to adopt new
strategies including selection of tolerant cultivars to suit changing climate and reducing carbon footprints. Also,
there is a need for water harvesting which can be used for crop production through irrigation as we “do not have a

contract with the ocean’ where all the runoff goes.

Political instability like instability in DRC, South Sudan and the current war in Ukraine significantly affects the sector
by increased transport costs towards markets and increasing input prices. Also, natural calamities like landslides,
hailstorms, wild animals from the National parks are very destructive to crops and can harm humans hence
threatens productivity. Other threats being experienced in the sector include misuse of chemicals that can have
adverse effects on humans and the ecosystem, counterfeit agro-inputs, NGO’s, and donors promoting wrong
practices, agro-inputs due to lack of horticultural knowledge/corruption, competition from other regional and
international actors, overproduction from neighboring countries, and lack of storage facilities. Very fragile market
systems, interception of produces in the international market, poor implementation of policies, increasing pest and
disease occurrence, corruption, changing consumers’ taste and weak regulatory framework also threatens the

thriving of the sector.

3.2.6 Research/academia disconnect and efforts to bridge the gap
It was observed that research conducted in academic and research institutions do not align with the needs of the

small holder and as such are not addressing the pressing challenges that are affecting the sector. This has resulted
to a dis-connect between the research institutions and the private sector and farmers. For example, research
institutions are known to release new modern varieties which have failed to reach farmers due to the inefficiency of
the varietal seed multiplication system. This is due to lack of interdisciplinary collaboration among the producers,
and researchers who are key stakeholders in the sector. To address this challenge, there is a need to ‘take

innovation from lab to land’ and consider consumer preference right from inception. The adoption of most of the



ideas and technologies by researchers end up failing especially when tried for smallholders for diverse reasons.
However, this trend is slowly changing as research organizations such as the University of Nairobi have produced

outreach programs for connecting with farmers.

All the stakeholders in the sector (private sectors, academic and non-academic research institutions, government)
should therefore, co-create knowledge through a demand driven research that starts with the farmer. Researchers
need to have priority focus on rapidly growing areas which include agro-industrialization, affordable eco-friendly
cold chain systems, nutritional security, and pest and diseases management for ease adoption in the horticultural
sector. Other areas that can receive higher uptake include research in introduction of new varieties, inputs, new
post-harvest technologies, new marketing strategies and improved knowledge base for production of horticultural

produce.

3.2.7 Capacity building for the Horticulture Sector
The horticulture sector is considered as a catalyst towards poverty alleviations in EAC and therefore everybody

needs to be brought on board. Youth, women and VMGs contribute a lot in the horticultural subsector as workers
and agents in the region. In order to involve the youth, women and VMGs in horticulture capacity building is
needed. This can be achieved through encouraging participation in agriculture through 4k clubs in Kenya, using the
family farming model to bring youths on board, encouraging family ties to continue with family agriculture related
business, wholesome empowerment for family and promoting community network and campaign programs.
Gender mainstream should be emphasized where women and VMGs are purposefully encouraged to form specific
groups where they can be trained on diversification to generate income. An acronym concept referred to as ‘MELTA’
was coined during the workshop to summarize the critical area that needs strengthening. ‘MELTA’ is anchored on
five key points including ‘mentorship,” ‘empowerment’ by being given room to speak, offering ‘linkages,’ ‘training’
and improving their ‘access’ to credit and resources.

It was highlighted that capacity building at all levels along the value chain is crucial to ensure that practitioners in
the sector are well equipped with current knowledge and practical skills. Majority of smallholder farmers do not
have the skills and knowledge on good agricultural practices of horticultural crops. To improve yield and sustainable
production, farmers and extension officers must be trained on the importance of using certified seeds, proper use
of agricultural inputs as per the manufacturer’s instructions, appropriate pest management techniques, crop
diversification, water harvesting and irrigation techniques, and good agronomic practices (GAP) for increased quality
produce.

At the postharvest level, there is need to empower farmers on proper post harvesting practices and value addition
of the produce. It was reported that many smallholder farmers do not observe proper postharvest handling during
harvesting, sorting, packaging, and transportation. As a result, there has been a high incidence of post-harvest
losses ranging from 40-50%. If farmers are empowered through training and provision of credit, they can easily
acquire processing facilities to enhance value addition of most fruits and vegetables which are seasonal. Further,
traders and transporters should be empowered in terms of proper handling of produce during transportation,

storage, and display during marketing. Also, traders should be empowered to build associations to harmonize the



modern market system. Farmers, especially the smallholder ones, require training and support to comply with

phytosanitary requirements and improve market access to high-end export and regional markets.

The need for capacity building at the government level was highlighted. The existing personnel need to be trained
on up-to-date trends in the sector such as current production practices, phytosanitary measures, and
demand/market driven approach. Capacity building on better modes of knowledge dissemination adaptable to
various stakeholders and research programs in horticulture is very paramount. The stakeholders emphasized on the

importance of using tools that are suitable for varying groups along the value chain.

4.0 PRIORITIES FOR THE NEXT 5 YEARS
4.1 PRIORITIES FOR RESEARCH

Better linkages between research/academic institutions and horticulture sector practitioners and the private sector
will ensure that research is better aligned to the needs of the sector and that the research outputs/products have
the desired impact. Several priority research areas were identified at various stages of the supply chain and

described below:

1. Research to find better/suitable production inputs includes seed, seedlings, nutrients (organic and inorganic),
pest/disease management products. The research areas identified by the stakeholders are summarized in the

figure below:



Mapping available genetic resources/germplasm for various horticultural crops (fruits, vegetables,
herbs, spices)

Establish agro-ecological adaptation for various crops — develop suitability maps for various species
and varieties for different agro-ecological zones with respect to yield and quality

Nutritional profiling of fruits and vegetables (including indigenous species) in different agro-
ecological zones

Establish certified seed and seedlings systems - develop relevant protocols
Mass propagation protocols (including invitro culture) for selected high value crops

Research on rootstocks suitable for various soil conditions such as salinity, alkalinity, disease-
infected soils, dwarfing traits for some fruit trees

Breeding and/or selection of better adapted (including drought tolerance) and market demanded
accessions/varieties

Mapping and surveillance of pest and diseases of importance in key crops e.g., Tuta Absoluta in
tomato, fruit fly and mango weevil in mango, false codling moth etc

Integrated pest management strategies to address the important pests and diseases including
optimization of biological control measures, standardization, certification of biopesticides, pest free
zones for pests like fruit fly

Development of a compendium of pest and diseases — useful for farmers and extension agents

Soil mapping, characterization, and testing to determine suitability for different crops and
appropriate nutrient regime

Alternative nutrient regimes — low external input nutrition programs, generative agricultural
programs

Development and optimization of bio-fertilizers
Deficit irrigation and water use efficiency studies to optimize yield and quality with less water use

2. Optimization, diversification, and modernization of crop production systems



Optimization of water and nutrient use in horticultural crops
Optimization of integrated pest management options

Use of pollinators in enhanced/assisted pollination and their effect on yield and quality of fruits
and vegetables

Precision agriculture
Climate smart production practices and technologies

Cultural practices such as controlled/deficit irrigation, pruning
Off-season flower induction chemicals

Vertical gardens, soil-less culture, aeroponics, hydroponics for high value fruits and vegetables
Develop and/or optimize the sytems

w

a) Better harvest and postharvest management to preserve quality, reduce losses, diversify utilization, and
returns for farmers. The areas of interventions that require scale up or additional research include:

¢ Research in maturity indices and maturity prediction methods for fruits and vegetables
¢ Develop harvest tools to minimize injury on fruits and make harvesting easy even for women

*  Adaptive research/optimization of eco-friendly, affordable, and appropriate cold storage
facilities/technologies

» Develop optimal ripening technologies/practices for climacteric fruits
¢ Develop appropriate packaging technologies
¢ Quality preservation and shelf-life extension technologies to extend marketing period

*  Cost/benefit analysis of the postharvest technologies including crates, cold storage, shelf-life extension
technologies

* Data— postharvest losses and wastage in horticultural value chains; critical loss points and mitigation
measures

* Determine the impact of loss reduction technologies/strategies in priority value chains
b) Value addition and processing (‘the sleeping giant’)

To awaken the ‘sleeping giant’ in value addition, there was a proposal to adopt the ‘one product per County/region’
approach which capitalizes on the major crop produced in each County/Region

e Develop diverse and nutritious food products from fruits, vegetables, spices, and herbs including dried and

wet processed products
o These include blended and fortified products such as juices, nutrient bars, flours etc.

e Development of specialty products targeting niche markets

e Optimization of processing protocols and parameters to ensure nutrient preservation

e Research in valorization of the processing waste into other food and non-food products e.g., wines, animal
feed, compost manure, biogas

o Develop standards for new processed products from horticultural commodities



4. Marketing and market access

Target market requirements for various crops (species, variety, maturity stage etc.)
Specialty market options and volumes demanded e.g., organic

Volumes required and period (season) — domestic and export markets

Volumes produced in various regions and different seasons

Annual/periodic price variation — domestic and export markets

Market stratification for various grades

Available options and their benefits/advantages e.g., contract farming, group marketing through
aggregation centers, direct sales to retailers (like supermarkets), use of brokers, off taker model
connecting farmers directly to traders (e.g., Twiga foods in Kenya)

Exploit the ready markets in schools and other institutions such as hospitals, prisons - for fresh and
processed products

Digital marketing

4.2 PRIORITIES FOR CAPACITY BUILDING

Priorities for capacity strengthening was discussed for each level from input suppliers, breeders, growers to
consumers.

Capacity building needs and opportunities for practitioners at different stages of the supply chain were identified as

follows:

Training of input dealers on basic information regarding inputs such as fertilizers,
seeds, pesticides e.g., optimum use, safety regulations and requirements, preharvest
interval (PHI), MRLs etc. which can also be passed on to their clients (farmers)

Training can be done for dealers organized in groups which could be sub-national,
national, regional

Formation of a professional group, local or regional to ensure that these groups
have self-regulation

Input

suppliers




Training in modern breeding technologies targeting priority horticultural crops —
through targeted graduate programs - national or regional

Harmonize demand-need driven breeding and build synergies in breeding programs
within region

Develop/streamline the requisite infrastructure for breeding — variety development
and/or improvement

Support efforts to promote and commercialize locally developed or improved
varieties/accessions of horticultural crops in the region

Breeders

Training on integrated pest management targeting pest and diseases in key
commodities in each country, regional

Good agricultural practices to ensure optimized and sustainable production practices
for better yields and high-quality standards required by the target markets

Optimized soil and nutrient management including agro-ecological production
practices

Orchard management practices such as pruning/training, thinning, etc

Producers Modern farming practices such as vertical gardens, hydroponics, aeroponics etc —

especially targeting youthful farmers. e.g., in Kenya, use of the 4K Agriculture clubs in
schools

Governance, farm management, record keeping and agribusiness skills to manage
productive enterprises

To do this, there is need for modes of training and training platforms which are
practical and highly adaptable to farmer’s condition

Need for an information portal (digital) where farmers can access relevant information
for different horticultural crops including varieties, pests & diseases, production
practices, value addition, market opportunities etc

Market information gathering

Proper handling of produce to reduce postharvest losses
Practices to ensure food safety — farm to fork
Cold chain management practices and technologies

Packaging practices and technologies to preserve quality during transport, at collection
Traders and ¢ t th ket
transporters centers, at the marke

Cost benefit analysis of some of the postharvest management technologies such as cold
storage, use of plastic crates

There is an opportunity to address data gaps e.g., data on postharvest losses

There is an opportunity to organize traders in groups based on region, commaodity etc.
which can be used for training and serve to self-regulation of the traders




Researchers

Consumers

Government

Designing research for development — bridging the gap between academic research
and research for development

Packaging and dissemination of research for different users of the research
outputs. These include training modules or extension bulletins for farmers, traders,
Policy briefs for policy makers and development partners

Translation of research findings into products for target end users
Commercialization of research into innovative products for end users

Awareness campaigns on the importance of fruits and vegetables in the diet and
the recommended daily requirement 400 g per day

Develop a national or regional campaign strategy to promote consumption of
fruits and vegetables

Showcase nutritional profiles of important fruits and vegetables — especially the
neglected, locally adapted fruits and vegetables

Develop and promote recipes for utilization of various fruits, vegetables, herbs,
spices

Home/kitchen gardens including balcony, rooftop, sack, bucket gardens for urban
households

Practices for quality preservation and value addition of fruits and vegetables

Capacity building on better modes of knowledge dissemination adaptable to
various stakeholders

Capacity building to equip government extension officers with modern/up to date
knowledge and skills in horticulture — from inputs to markets and consumer trends

Training on packaging of information for different stakeholders/practitioners on
the sector

Need for a government-led coordination unit for horticulture sector practitioners
and stakeholders

4.3 PRIORITIES FOR INVESTMENT

Targeted investments are required to address the challenges hindering growth of the horticulture sector. This can

be achieved while creating an enabling agribusiness environment at all stages of the value chain. Some of the

investment opportunities identified for the different stages of the supply chain are summarized below.



Facilitate farmers to access quality production inputs including fertilizers, certified seeds, pest/disease
management products, on-farm storage technologies, irrigation infrastructure. This could be through
cost sharing initiatives, cheap credits, government subsidies and other innovative financing options

Irrigation coupled with water harvesting to supplement rainfall and ensure year-round and off-season
production of fruits and vegetables

Protected environment production e.g., greenhouses, shade nets

Harness solar power for various production applications such as irrigation

Training/capacity building programs for producers

Smallholder farmers aggregation centers equipped with requisite technologies for postharvest handling

and ctnrace nf nradiice

Cool chain services for smallholder farmers

Logistics solutions — farm to fork

Value addition — technologies and services

Innovative packing solutions

Traceability systems

Capacity building for various practitioners on good postharvest handling practices

Produce and products promotion to enhance consumption
Market information systems
Market linkage infrastructure

Asset finance
Cash flow records
Horticultural crop insurance

Standardization of weighing scales

Eco-friendly packaging material to replace plastics and polythene
Reward mechanism for compliance to standards and quality produce
Quality based pricing and consumer awareness

Regulations on market practices such as packaging size and limits
Simplification of the certification process for inputs and products

Functional laboratories to offer diverse services to horticulture sector practitioners e.g., soil testing,
quality analysis, MRLs testing

Innovative technologies and quality products to address various challenges in horticultural value chains

Exchange programs between research institution to enhance research capacities and knowledge
exchange

5.0 CALL TO ACTION = WAY FORWARD

Joint complementary multi-stakeholder/multi-institutional actions are required to address the challenges and
exploit the opportunities in East Africa’s horticulture sector as highlighted in the preceding sections. Some of the
action points from the foregoing are highlighted in the section below.



Identify priority research areas and allocate funds to develop research products required to address the
prioritized challenges facing practitioners in horticultural value chains of importance at national and/or regional
level.

Establish centers of excellence in research based on important horticultural crops and/or research areas such as
breeding, agronomy/production, postharvest management etc.

Train researchers on development of winning proposals for development/research projects that are evidence-
based and repeatable

Address the deficit of research funds - required for demand driven research. Researchers should create
advocacv groups to lobbv for funds from various sources includine government. private sector. develooment

Establishing regional centers of excellences or practical training centers for practitioners in the
horticulture sector. These could be hosted at research institutions/centers or universities. Such
centers will be tasked with capacity building and training of practitioners in horticultural value chains
including farmers/producers, extension service providers, transporters, traders (including exporters),
processors and others. The centers should be equipped with requisite facilities to impart practical skills
for trainees/practitioners from input acauisition to market and market access and agribusiness skills.

Exploit the enormous potential in well-educated and tech savvy youth in East Africa. This may require retooling
youth to provide innovative services and products to horticulture sector practitioners. Leverage the existing
programs that target youth in Agriculture e.g., the 4K clubs’ initiative in Kenya

Empower youth in value addition initiatives and connect them to resources and markets

Empower women in rural areas to produce and manage their production for household nutrition and sale of
surplus; value addition at the household level to preserve surples produce

Adopt comprehensive gender-mainstreaming strategies as a prerequisite for effectively addressing gender-based

Explore innovative strategies to improve market access for smallholder farmers

Exploit opportunities in schools and other institutions as a ready market for local farmers - streamline logistics

Investment in regional exporting zones to access main export markets. Strengthen the regional market to match
the increasing demand from emerging markets e.g., South Sudan, Congo etc.

Improve market intelligence to promote market-led production by scheduling of planting and harvesting
operations. Harmonization of market standards (including phytosanitary standards) to facilitate regional trade
in fresh produce and processed products from fruits, vegetables, herbs, and spices

Improve the postharvest management infrastructure - farm to market/fork
Cold storage facilities at the farm level to aggregate and store smallholder farmers produce as they
wait for buyers
Cold storage facilities at the market to help small-scale traders preserve perishable produce
Processing facilities at the farm and market to transform unsold produce into shelf-stable products

Urgent need to address data gaps in horticultural value chains. Reliable and verifiable data is key
lobbying policy interventions.

Need for multi-disciplinary teams to work with private sector players to generate requisite data in
various commodities and at all stages of the supply chains - from production to markets and
consumption patterns.

There is need to establish regional horticulture working group of stakeholders within the sector to drive the
exchange of knowledge and services in the region

Need for collaboration and coordination of horticultural research initiatives across the region to address
challenging interdisciplinary research and development issues

Need for horticultural research repository and/or advisory centers. This can serve as a one stop shop for

infarmatinn Aan havkicilbiiva favvavianie ctalbahaldave An Aduicars cantav/iinit fan carin +a Affar neafaccianal

To address the low consumption of fruits and vegetables in the region, there is need for
aggressive and targeted campaigns to promote fruit and vegetable consumption.

There is need for strategies to make these commodities accessible and affordable to all,
especially the low-income households in rural and urban areas
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A MAP OF WEST AFRICA SHOWING PARTICIPATING COUNTRIES (marked with red dots)
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INTRODUCTION

Horticultural crops especially fruits and vegetables have a tremendous potential to contribute to
food and nutrition security in West Africa by enhancing the nutritional quality of diets by,
providing key minerals (zinc, iodine & iron), vitamins (A and C) and fibre. Micronutrient
malnutrition as a result of the inadequate intake of fruits and vegetables has been known to cause
serious disorders, especially in women and children. These nutrients are essential for pregnant and
lactating women to ensure the proper development of the brain of the unborn and breastfeeding
child. They are also required for growing children to ensure normal growth. It is estimated that
about 2 billion people globally who are mostly concentrated in developing countries suffer from
micronutrient deficiency, referred to as hidden hunger. Hidden hunger not only causes the lowering
of a person's 1Q but also stunting and blindness, with children and women being especially
vulnerable.

The location, climate, and suitable soil conditions of West Africa (WA) make it ideal to become
Europe’s next large supplier of horticulture products at a time when the EU imports large quantities
of fruits and vegetables to meet growing demand and broadening taste for new, high quality, and
ready-to-eat foods. Fruits and vegetable export growth have the potential to significantly boost
economic growth in West African countries, generate employment and income in rural areas, while
creating opportunities for smallholder inclusion in the value chain. In addition, the sector provides
year-round sources of income in rural and urban areas for women, thus improving their standard
of living. Women play an essential role in many aspects of the horticulture value chain.

The West Africa horticulture conference was organized together with local horticulture experts
and other stakeholders to identify on-the-ground challenges and opportunities in the sector. This
is to inform specific capacity development activities for stakeholders, including industry experts
and leaders. This is also to encourage local engagement and ownership, influencing the
sustainability of this work to continue beyond the Horticulture Innovation Lab’s involvement.
Thus, contributing to inclusive economic growth and a more resilient system led by the regional
experts.

The Horticulture Innovation Lab will focus its efforts in four regions with a country region serving
as a hub. This includes West Africa (Ghana), Eastern Africa (Kenya), Asia (Nepal) and Central
America (Honduras). It aims to implement locally-led, globally supported programs that will lead
to improvement in the horticulture sector.

Conference Approach

The West Africa Horticulture Conference was held in Accra, from 31% May to 1% June 2022,
bringing together leading experts and key stakeholders in the horticulture sector from 10 countries
in West Africa. The conference approach stressed on the participation and involvement of a wide
variety of stakeholders. Presentations were made by guest speakers who highlighted the emerging
regional trends in the horticulture sector. The thematic areas for the presentations included (i)
contribution of horticultural crops to healthy diets and improved nutrition (ii) food safety and post-
harvest handling of horticultural produce (iii) role of the youth and gender in transforming
horticulture (iv) horticultural funding and financing (v) role of research for horticultural
development and (vi) challenges faced by smallholder horticulture farmers.
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In the breakout sessions, participants were put in four different working groups each consisting
of at least 10-12 people. The groups discussed the following topics, highlighting the challenges
and opportunities in the sector;

Groups Topics

Group 1 Research and Development—Funding, Seed Systems, Improved
Varieties, Climate-smart horticulture

Group 2 Youth and Gender in Horticulture

Group 3 Postharvest Technology-Losses, Key Challenges, and Opportunity

Group 4 Nutrition and Health; Nutrition-Sensitive Horticulture, Role
Horticulture Crops, and Nutrition Awareness

Simultaneous translation for all plenary sessions ensured effective communication and
participation between French and English speakers. The four groups later presented the outcome
of their group discussions in a plenary.

In addition, presentations by country coordinators were done highlighting emerging trends,
challenges and opportunities in their respective countries. The participating countries include
Burkina Faso, Cote d'lvoire, Ghana, Liberia, Mali, Nigeria, Senegal, Sierra Leone, Togo, and the
Gambia.

Welcome, Address-Prof. Irene Susana Egyir

The participants of the conference were welcomed by Prof. Irene Susan Egyir, the Dean of the
School of Agriculture, University of Ghana. She also explained that the University was chosen by
the Horticulture Innovation Lab to lead the organization of the conference. According to her, the
University of Ghana aims to become a world-class research-intensive university. The School of
Agriculture has 10 units with 7 Departments and 3 Research Centers. She noted that all the units
have direct research activities relating to the horticulture sector. These include investigating
suitable soils, crops for food, extension service and capacity building for smallholder farmers,
agribusiness models, and consumer sciences. She further explained why the theme ‘Horticulture
for Food, Nutrition, and Livelihoods’ is appropriate for the conference and encouraged participants
to actively participate in the discussion.

Chairperson’s Remarks-Prof. Boateng Onwona-Agyeman

The chairperson gave his introductory remarks and introduced the speakers and country
coordinators of the conference. He explained that the conference was organized by the University
of Ghana in collaboration with the Horticulture Innovation Lab of UC Davis with funding from
the United States Agency for International Development (USAID). The conference aimed to bring
together major stakeholders in the horticulture value chain, i.e. regional leaders in production,
processing, academia, and NGOs to identify the challenges and opportunities in the sector. He
noted that fruits and vegetables are important in achieving food and nutrition security. However,
the FAO recommended requirement for 400g per day has not been met in most developing
countries. Sub-Sahara Africa recorded 759 per day. The challenge in West Africa is how to
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increase fruits and vegetable production to achieve the Sustainable Development Goals of ending
all forms of malnutrition by 2030.

He explained that some of the problems of fruits and vegetable production in West Africa include
(i) high cost of farm inputs (ii) obsolete agriculture technology (iii) extensive use of agrochemicals
(iv) use of untreated wastewater for irrigation (v) high post-harvest losses and (vi) poor
infrastructure. These problems are worsened by climate change resulting in unpredictable rainfall
patterns. Recently, the impact of Covid-19 has made the situation dire. To obtain the full benefits
of fruits and vegetables, policies and strategies need to be implemented by member countries
which aimed at increasing production and consumption. He concluded his address by declaring
the conference opened and wished all the participants a pleasant stay.
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1. PRESENTATIONS

Theme 1: Contribution of Horticultural Crops to Healthy Diets and Improved Nutrition
Mrs Paulina S Addy

(Directorate of Women in Agricultural Development (WIAD) — MOFA)

Classification of Horticulture Sector

The horticulture sub-sector in Ghana is made up of five commodities including fruits, vegetables,
medicinal, aromatic, and ornamental plants. In Ghana, major fruits produced are mangoes,
pineapples, melons, citrus, soursop, sweetsop, avocado, banana, guava, shea fruit, vitex (shoh),
Velvet tamarind (yooyi/Akatsi gold), tamarind (Agboku yooryi), Africa star apple (Laasa/Alaasa),
berries (strawberries), coconut (Green), pear and cashew apples. Vegetables include bulbs (onions,
garlic), flower (cauliflower), fruit (pepper, okra, garden eggs, tomato, cucumber), leaf (kontomire,
amaranthus, spinach, lettuce, cabbage), root (beetroot, carrots, potato) stem (Asparagus), seed
(peas, french beans).

Nutritional Benefits of Fruits and Vegetables

Fruit and vegetables are rich sources of vitamins and minerals such as vitamin A (vision/cell
health), vitamin C (cellular health/iron absorption), folate, vitamin K, vitamin E, and iron as well
as other micronutrients that are essential for a healthy life. They also provide organic acids, which
stimulate appetite, help digestion and provide dietary fibres and natural compounds (antioxidants,
phytochemicals, anti-inflammatory agents) that can protect health. These nutrients are also
essential for pregnant and lactating women to ensure the proper development of the brain of the
unborn and breastfeeding child. They are also required for growing children to ensure normal
growth. Inadequate consumption of fruits and vegetables poses serious health consequences.

Challenges of the Fruits and Vegetables Sector

Pre- and post-harvest losses for fruits and vegetables in Ghana are very high. In 2021, post-harvest
losses for fruits and vegetables were 38% compared to other crops such as cereals (22%), roots
and tubers (25%), and meat and fish (15%). Losses are highest in sub-Saharan Africa, commonly
between15 to 50 percent. Losses are lower in East and South-Eastern Asia (with a maximum of 13
percent) and ever lower in Central and South Asia (with a maximum of 7 percent). The main
causes of post-harvest loss and food waste are (i) unsuitable harvest timing (ii) unexpected harsh
climatic conditions and environment (iii) Insect and pest infestations (iv) harvest and handling
practices (v) infrastructure and marketing challenges (vi) lack of storage facilities

Other challenges facing the sector include the high price of fruits and vegetables leading to low

consumption, excessive application of agrochemicals, and inadequate land for urban/peri-urban
are for production and water quality.
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Post-harvest Losses in Ghana

® Fruits and Vegables

® Roots and Tuber Crops

m Grains and Cereals
Meat and Fish

Source: AGI/MoFA

Way Forward
She concluded by suggesting the following for the development of the sector:
i.  Planned production systems that require documenting the production process in addition
to information sharing.
ii.  Promoting increased consumption of fruits and vegetables. This entails sustained
promotion efforts and sensitization of consumers.
iii.  Promoting safe production and handling — Ghana CARES programme on improved
handling of F&V — Green Label and GAPS — Support to UPA Farmers (safe water)
iv.  Value addition (Diversity) — Producing fruits and vegetables into juices, frozen veggies,
etc
V. Improved Transportation systems — Reefer/Refrigerated vans
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Theme 2: Food Safety: Post-harvest Handling and Sanitation of Horticultural Produce in
West Africa
Prof. Obadina, Adewale Olusegun

Department of Food Science and Technology,
Federal University of Agriculture, Abeokuta, Nigeria

Food Safety and Horticulture Sector

Horticulture can be classified into vegetables, fruits, edible nuts, and other ornamental crops.
Fruits and vegetables are known to convey health benefits which are vital sources of fibre,
micronutrients, vitamins, antioxidants, steroids as well as flavonoids (Olatona et al., 2018; Hussain
and Gooneratne, 2017; Angela et al., 2010; Mathilda et al, 2012). Food safety is a major concern
because food systems may have adverse impacts on nutrition and health through food-borne
diseases, naturally occurring toxicants, indiscriminate use of agrochemicals, exposure to pesticides
and other chemicals, antimicrobial resistance, and other factors related to food and agriculture.
Horticulture produce (fruits and vegetables) could be contaminated by physical and biological
hazards before harvesting, during harvesting period and cross-contamination during
transportation, handling, and storage as a result of poor agricultural and hygienic practices, thus
predisposing consumers to food-borne illnesses.

Pre and Postharvest Handling of Fruits and Vegetables in West Africa

Good pre-harvest, harvest, and post-harvest practices are essential in preventing fruits and
vegetables from being contaminated. For instance, untreated manure when used in growing fruits
and vegetables can harbour pathogenic microorganisms including L. monocytogenes, E. coli
0157:H7, Salmonella spp., Mycobacterium spp., Brucella spp., Bacillus anthracis, Yersinia
enterocolitica, Clostridium perfringes, and Klebsiella spp. These microbial contaminations of
fruits and vegetables in the field are more likely in West Africa where growing conditions are
unhygienic and protective practices such as the use of plastic mulch that prevents contamination
of soil-borne microorganisms are lacking.

Additionally, harvesting methods also predispose fruits to microbial contamination; these often
involve violently shaking tree branches so that the fruits fall to the ground or hitting them with
sticks or similar objects leading to harvest injuries which promote infection. Transportation of
fresh produce from the farm gate to the primary and secondary collection centers is primarily done
using head loads or using farm animals, wheelbarrows, carts, bicycles, motorcycles, and motor
vehicles of all sorts. At the collection centers, fresh fruits and vegetables are often heaped together
in piles in the open without any form of protection.

From these centers, the produce is transported by road to urban central wholesale markets mainly
in open non-refrigerated trucks with capacities ranging from less than 10 tons to up to 30 tons. The
common practice in the fresh produce supply chain in West Africa is to transport products in bulk
or packed in raffia or bamboo baskets, wooden containers or salvaged fiberboard cartons, and other
improvised containers previously used to package imported or locally manufactured products.

The central wholesale market occupies a prime position in the fresh produce supply chain in West
Africa and it is here that the price levels of commodities are determined to a large extent by market
players. Regrettably, these markets are often in very poor shape. They are, invariably, badly
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located, heavily congested, badly maintained, and lack the physical facilities and essential
infrastructure including electricity and potable water from municipal sources and waste disposal
facilities to handle the large volume of produce that pass through them. Since potable water is
often lacking, practices such as wetting leafy vegetables with water or placing them in a bucket of
water to control moisture loss and wilting, though desirable for maintaining freshness, may lead
to contamination with waterborne disease organisms.

Sanitation of Horticulture Produce

The majority of the farmers and vendors do not assess the quality of the water used in washing
their harvested produce. Smallholder farmers use drain water, pipe or well water for irrigation.
Few of them who have daily contact with animals do not always wash their hands after touching
animals.

The vehicles are not always washed while those washed are not with clean water. The vehicles are
not disinfected before loading with fresh produce. Most of the vehicles for transporting fruits and
vegetables are opened.

Most of the vendors do not practice the hygiene of washing hands before preparing fruits and
vegetables for sale. Very few wash their hands after using the toilet, before eating, and none of
them washes their produce after harvesting. Many of the vendors do not use disinfectant to clean
containers nor do they clean their containers before reusing them. Most of the consumers eat
vended produce without washing. Some use salt or vinegar solution in washing their produce at
home before eating. The eateries/restaurants also wash the fresh produce with clean water while
some add chlorine bleach and potassium permanganate.

Conclusion

Food safety is a critical issue and promoting good practices in the production, harvesting and post-
harvest handling of fresh produce lowers the risk of food contamination and helps maintain quality.
In the last three decades, there is the widespread of indiscriminate use of agrochemicals in West
Africa. However, legislations that regulate pesticide residues and other chemicals in foods are
often simply not in place, are poorly enacted, or not enforced. In recent years, there is growing
food safety concerns concerning fresh fruits in West Africa. For instance, the use of cheap, readily
available calcium carbide for artificially ripening fruits is a growing concern. Calcium carbide is
alkaline and can irritate the mucosal tissue of the abdominal region causing stomach disorders that
has been reported after eating mangoes artificially ripened with calcium carbide. Food-borne
illnesses due to microbial and chemical contamination are a major public health concern and fresh
fruits and vegetables are the likely primary sources. Poor handling practices along the fresh
produce supply chain from farm to market and from rural to urban areas, poor infrastructure
including transport and market infrastructure, and lack of refrigeration capacity in a tropical
environment (within West Africa) promote the growth of pathogenic organisms with adverse
consequences for food safety and public health.
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Theme 3: Challenges Faced by Smallholder Horticulture Farmers in West Africa
Mr. Emmanuel Oduro Owusu

GLOBAL FARMRITE

The horticulture sector has been identified as the key driver for sustainable growth in West Africa.
In recent years, there has been a high demand for horticulture produce in domestic, export markets
(the EU), and other emerging markets. However, horticulture production continues to be
dominated by smallholders and farmer groups with about 80-95% of farm sizes less than 2ha. The
smallholder farmers in the sector are confronted with several challenges including:

Marketing

The marketing challenges confronting the sector include (i) unreliable/glut at certain times of the
year (i) limited market information (iii) poor quality produce (iv) price competition with imports
from other countries and (v) unavailability throughout the year. Access to high-value markets
requires food safety, quality, and private voluntary standards conformance (health and safety,
MRLs, GLOBAL G.A.P).

Credit Access

Inadequate credit facilities for the farmers (women and the youth) are some of the major challenges
of the sector. High-interest rates from banks and delays in the release of approved funds have
significant impacts on the sector by affecting the cost of burrowing money and investment
decisions. Government and other financial institutions should reserve special funds for the
smallholder farmers, particularly for women and the youth in horticulture.

Quiality and Cost of Inputs

The high cost of good seeds also poses a challenge to smallholder farmers. For example, 1000
seedlings of tomato cost about US$120. The use of poor-quality seeds/planting materials, fertilizer,
and plant protection products has a negative effect on crop yield. There is an urgent need for
improved vegetable seeds (okra, chillies, tomatoes) tolerant to viral diseases.

Poor Agronomic Practices

Poor nursery practices such as over sowing, overcrowded seedlings, etiolated seedlings leading to
very weak seedlings, and damping-off are common. In addition, seedlings are transplanted too
early or too late when almost flowering at the nursery, and inadequate protection of seedlings from
pests and diseases at the nursery stage. This results in the complete loss of seedlings.

Limited access to recommended fertilizer because of the high cost poses a huge challenge to
smallholder farmers. Inadequate knowledge of fertilizer recommendations for some horticulture
crops grown by smallholders leads to misapplication. The performance of the sector is poor due to
inadequate extension services or limited capacity to provide the services needed by farmers.
Another major challenge for smallholder farmers is poor knowledge regarding the harvesting and
post-harvest handling practices. For instance, inadequate knowledge of maturity indices of some
crops for good quality and long shelf life of some crops may result in produce being harvested too
early or too late (watermelon, avocado, citrus, okra, pineapple, etc).

Lastly, high pest and disease infestation leads to crop failures. In some instances, a whole field of
okra, tomato, watermelon, melon, and chillies may fail due to diseases and pests’ infestation.
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Difficulties in managing some specific quarantine pests (fall armyworm, fruit flies, thrips,
whiteflies, eggplant fruit and shoot borers) have advers effects on agricultural productivity.

Way Forward

Improve accessibility to fields through the construction of farm roads

Private investment in nurseries in communities to sell good quality seedlings to farmers.
Provide continuous training in the nursery, and integrated Pest and postharvest management to
reduce pre-and post-harvest losses.

Educate and sensitize farmers to use certified planting materials through the provision of
subsidies on agricultural inputs.

Harmonization and production of extension materials to be used by all offering training.
Build Capacity of Extension Staff to provide efficient and effective extension services.
Ensure ready markets for produce through identified contract farming arrangements.
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Theme 4: Role of the Youth and Gender in Transforming Horticulture in West Africa
Mrs. Gifty Kafui Mensah

Executive Business Director (Maphlix Trust Ghana Limited)

The global population is projected to reach 9 billion by 2050. The number of young people (aged
15-24) is also expected to increase to 1.3 billion by 2050, accounting for almost 14 percent of the
projected global population. While the world's youth cohort is expected to grow, employment and
entrepreneurial opportunities for youth particularly those living in developing countries and
economically stagnant rural areas remain limited, poorly remunerated, and of poor quality. The
unemployment rate for youth is currently three times that of adults in all regions of the world (Food
and Agriculture Organization (FAO, 2021). The horticulture sector constitutes a significant
segment of the total agricultural production value chain, in most West African countries. The
horticultural sectors' ample potential to provide income-generating opportunities for the youth,
will require full participation without any form of gender disparity on the part of the youth and in-
tends bring major transformation to the sector.

Youth and Gender in Transforming Horticulture in West Africa

Young entrepreneurs in this sector should be more innovative, thus tapping technologies like
greenhouse production, artificial intelligence (Al), remote sensing, drone technology and a variety
of precision tools to provide services. The youth need to adopt block-chain (forecast, recording,
and tracking) and decision-making technologies to better understand produce supply chains and
make informed choices for improving crop yield, to secure higher prices. To transform the
horticulture sector, the youth need to understand the need to increase capacity as many do not have
the required knowledge and skills to take advantage of the opportunities in this sector (e-learning
platforms, short hands-on practical training). The youth should create online platforms to market
their products instead of the conventional approach.

Women should have equal access to agricultural training, use of machinery and adoption of new
advanced technologies, to enable them to engage in improved agricultural practices. In addition,
there is a need to improve women's access to education. Access to land and finance is a major
challenge for women in the sector.

Theme 5: Horticultural Funding and Financing
Mr Kwasi Korboe

CEO of GIRSAL LTD

The attractiveness of the Horticulture Sector

Horticultural products form an integral part of human nutrition and health needs and are demanded
on a daily bases. Financing of horticultural production is attractive because horticultural
products/produce have a higher yield per acre compared to other value chains. That is the output
per acre for most horticulture products is more than cereals and grains. In addition, the pricing per
yield for horticultural products is higher than those in other value chains. Due to their high value,
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they can be cultivated throughout the year under irrigation and greenhouse technology. The risk
associated with cultivating horticulture products is mitigated because of the use of modern
technologies and good agronomic practices.

Positioning Agribusiness for Funding

To access funding, agribusiness has to go beyond identifying the market or off-takers of their
products and understand the details of quality standards or specifications required by buyers.
Additional market information on the size of the market, market share, knowing players in the
target market, and the financial capacity of the off-taker.

Good Production / Activity Plan

Agribusiness must have a clear indication of the various activities to be undertaken as part of a
project. This entails details of the approach/technologies you intend to use, identified risks,
mitigation measures, and resources (inputs, expertise, equipment, and other logistics) needed at
each stage. A good activity plan demonstrates knowledge of your business and helps to justify
your fund requirements.

Detailed Funds Utilization & Cashflow

It is important to indicate the level of funding needed at each stage and provide as much detail as
possible. A good plan helps the financial institutions to determine your funding needs, and to
structure your loan appropriately. Agribusiness firms requesting funding must determine how
much is needed for activities planned for funds to be made available to you as and when it is
needed. Financial Institutions (FI) may be more comfortable disbursing funds as and when needed
than in-bulk in advance (less risk of diversion). This helps the FI to determine a client’s expected
inflows to enable them to design a repayment plan. An incomplete fund utilization plan may result
in approval of less than or more than is needed.

Transparency is necessary for acquiring funds for business activities. The accuracy and
completeness of supporting documentation are of prime importance. Credit history or previous
debts may not necessarily harm a client's application. This could be due to circumstances beyond
the client’s control or general business environment/industry challenge (e.g. Covid-19, pests, and
diseases). Propose a plan to pay off alongside your new loan where possible.

Loan application assessments take time (especially for complex projects), thus sufficient time may
be needed to review, validate or confirm certain aspects of an application. The FI may reach out
for additional information or to clarify certain aspects of an application. Late applications may
result in late disbursement resulting in funds being released while production season may have
passed. Also, conditions around the project may change (pricing, etc.) or missed opportunities. Fls
may also be the source of delay.

Funding sources include long-term funding from the Development Bank of Ghana (DBG) -
GIRSAL PFI which benefits from agriculture CRG and TA. Funding from equity investors, family,
and friends.
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Theme 6: Role of Research for Horticultural Development in West Africa
Dr. Rosaine N. Yegbemey
Interim Regional Director for WCA, World Vegetable Center

Globally, agriculture is a high-priority sector on the development agenda. Well-known as the
backbone of the economy and providing 30-50% of GDP for most countries in West Africa, The
sector is the primary source of livelihood, providing employment, income and food and nutritional
security. However, public and private investments in agriculture are largely focused on staple and
oil crops, not on commodities rich in micronutrients. Out of its 308 million inhabitants, 40 million
people are undernourished and suffer from chronic malnutrition. Every year, food crises affect
millions of people. In recent years, both food security and the importance of dietary diversity for
good health are now acknowledged. A consensus is that the horticultural sector can make an
important contribution to food and nutritional security and also enhance the livelihoods of
smallholder farmers.

Benefits of Vegetables Production and Consumption

Fruits and vegetables can be produced on small amounts of land, have high profits in a relatively
short period, and the existence of ready markets. Technical: Farm diversification strategies, can
reduce farmers’ vulnerability to climate change (diversity of vegetable crops, short growing
cycles, and efficient use of irrigation), and ability to fit into year-round production systems.

Fruits and vegetables are low in fat and calories, no cholesterol, sources of many nutrients,
including potassium, dietary fiber, folate (folic acid), vitamin A, and vitamin C. Vegetables are
essential and irreplaceable parts of healthy diets. Additionally, their role in preventing diet-related
non-communicable diseases is well established.

Challenges of Vegetables Production and Consumption

Several challenges confront the production and consumption of fruits and vegetables in West
Africa. These include:

(i) Low knowledge of good agricultural practices among producers (ii) High pests and diseases
occurrence (iii) climate change (iv) poor soil quality (v) limited access to inputs (seeds, fertilizers,
and pesticides) (vi) poor inputs quality (seeds, fertilizers, and pesticides) (vii) perception of
vegetables to be not commercial crops (viii) poor postharvest handling practices (ix) limited
knowledge/awareness on the benefits of vegetable consumption (x) limited household income (xi)
price and availability of vegetables and (xii) consumers preferences (education, cultural beliefs,
norms, etc.)

Potential areas of intervention to realize the potential of vegetables

The presenter identified both supply and demand-side factors as potential areas for intervention.
On the supply side, he noted an increase in the availability of a diverse range of safe vegetables.
This requires (i) improving on-farm productivity (Improved vegetable varieties, safe and
sustainable pest management, protected cultivation) (ii) ensuring that vegetables are safe to eat
(ii1) Reducing postharvest losses, and (iv) improving market access
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In addition, the demand side entails increasing vegetable consumption to improve nutrition. This
requires (i) increased awareness of a balanced diet and concept of nutritional security (ii)
behaviour change communication on vegetable consumption (iii) home gardens, rural vegetable
consumption, school meals, and (iv) modify food systems for better nutrition

Role of Research for Horticultural Development
Current Challenges Research needs Research Priority Areas

Yields of most vegetables are
very low in most West African
countries

How to improve productivity
through the use of sustainable
production methods

Vegetable breeding research to
improve variety performance

Adoption of improved varieties
and other inputs is also low

How we can improve the
adoption rate of improved
varieties?

Work with the private and
public seed sector (capacity
strengthening) - AVBC

Market relations are often
unstable /opportunistic

How to strengthen vegetable
value chains to improve quality
and reduce losses

Strengthening of vegetable
business networks

Vegetable (and fruit)
consumption is low

How do food environments
influence people's choice to eat
fruit and vegetables?

Research on food environments

Food environments are not
always conducive: vegetables
and fruits are often expensive or
not accessible

What interventions can
influence people to eat more
fruit and vegetables?

Addressing access to vegetables
through, for instance, school
meal provision

Fruit and vegetables are often
not explicitly considered in
policies or regulations (most are
developed with cereals in mind)

How to get fruit and vegetables
more recognized in policy
decision-making?

- Analysis of seed policies
affecting the vegetable seed
sector; capacity
strengthening of
stakeholders

- Analysis of nutrition
policies
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2. GROUP DISCUSSION AND PRESENTATIONS

Breakout sessions were carried out to discuss the following thematic areas in detail. The following are the
summaries of what was discussed.

Group 1: CHALLENGES AND OPPORTUNITIES IN THE HORTICULTURE SECTOR

RESEARCH AND DEVELOPMENT
(Funding, Seed Systems, Improved Varieties, Climate-smart horticulture)

The group had discussions on areas that researchers need to focus on. These include:

Research should be done to better understand the food systems in the respective countries.

In addition, a value chain analysis should be carried out to identify the challenges confronting
the horticultural sector and to attract policy attention in the respective countries.

We should begin by focusing on all the horticultural products for conservation purposes, and
then move on to specific crops.

There is a need for research to assess the seed systems in West African countries, as this was
an important topic that came out strongly during the conference.

Research should also pay attention to market-oriented strategies to promote the consumption
of horticultural products, thus creating an avenue for the private sector to come in and fund
research.

Research should be carried out to investigate the most effective funding model for a sustainable
horticultural sector in each country. There should be funding to support research as this will
help in building well-equipped research laboratories and capacity building for personnel who
will operate these pieces of equipment.

Research should investigate the development of digital technologies for effective use of
resources, early detection of pests and diseases, and e-crop budgeting for various countries.

Group 2: YOUTH AND GENDER IN HORTICULTURE DEVELOPMENT

Members of the group discussed several issues which in one way or the other hindered the
engagement of the youth and especially women in horticulture.

Barriers to Youth and Women in the Horticulture Sector
Major barriers for the youth and women in horticulture development include:

Difficulty in acquiring land by the youth and women. This is a cultural problem in many
communities in West Africa. Compared to men, women rarely own lands but cultivate smaller
pieces of land. Major crops such as tubers, maize, rice, and soybeans are grown by men. Also,
land ownership by the youth is difficult due to the land tenure systems in most farming
communities.

Also, due to cultural norms, women in some communities are not allowed to plough their lands
or attempt production until the men have. This is in the belief that a woman cannot lead a man.
Youth and women also lack access to finance to rent or purchase land.

Also, the absence of specific interventions for people with disability is a barrier that hinders
such people from participating in horticulture and this is mostly due to discrimination.
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Challenges
The key points discussed were:

e Lack of certification of seeds and planting materials.

e Inadequate education on horticultural agronomic practices

e Women'’s traditional roles especially with child care increase their workload and restrict
them from performing certain farm activities.

e Most men in certain communities in the northern regions are not comfortable with their
wives having frequent interactions with male extension officers. This hinders the transfer
of new skills and knowledge from male extension officers to women in farming.

e Due to inadequate agricultural mechanization in West Africa, cultivating horticultural
commodities is tedious and labour-intensive, making the profession unattractive to the
youth.

e The youth want 'quick’ money and with certain tree crops, they have to wait for a long
time. The risks that come with the waiting period make it unattractive.

e Auvailability of support services is almost absent in most communities. Hence challenges

faced by individuals who venture into horticulture are mostly left unaddressed.

Poor market development.

Poor road networks and high cost of transportation.

Accessing markets are impossible due to the lack of inputs and infrastructure.

Theft

No contract agreement with buyers

Poor internet and telephone connectivity hinder marketing and sourcing for inputs.

Unattractive packaging of harvested produce

Some consumers have concerns about chemical residue abundance

Poor harvesting methods

Opportunities

Information flow and training: make a conscious effort to bring information to the youth and
women and include visuals aid in the training.

Promote home gardening using modern technologies such as vertical farming

Advocacy to disabuse certain cultural mentalities

Mechanize the horticultural subsector and take away some of the drudgery