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Executive 
Summary
East Africa struggles with recurrent droughts, floods, and erratic rainfall that impact 
crop production and lead to food insecurity. 75% of East Africa’s agriculture is rainfed, 
making the sector vulnerable to the effects of climate change. Women, who comprise 
over 50% of East Africa’s agricultural workforce, are particularly vulnerable to the effects 
of climate change. However, the agricultural sector is also part of the problem as it is a 
major contributor to greenhouse gas emissions and thus contributes to climate change. 
While it is important to reduce the carbon intensity of the sector, it is also crucial to 
ensure that reduction efforts do not affect food security for low-income populations. 
To solve this dual challenge of transitioning to a low-carbon economy and mitigating 
gender inequalities, Intellecap, with support from IDRC, designed an implementation 
research program to strengthen Private Sector Enterprises (PSEs) and scale solutions 
that make agriculture climate-smart and gender-inclusive.

The program supported PSEs providing climate-smart solutions (which support low-
carbon development) at the intersection of agriculture/ food systems and climate 
change. The program targeted PSEs across Kenya, Rwanda, Uganda, and Tanzania, and 
considered enterprises across all agricultural sub-sectors including crop farming, fishery, 
livestock & animal husbandry, and other related areas. The program focused on assisting 
PSEs to use gender-transformative approaches to scale up their business. To this end, 
Intellecap selected 11 PSEs that would be supported over the duration of the project in 
using gender-transformative approaches to scale their climate-smart innovations and, 
consequently, their businesses. However, only 8 PSEs participated in the program for 
its entire duration. 
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Intellecap created customized Gender Action Plans (GAP) 
for each selected PSE and worked with the enterprise 
to enhance its understanding of the business case for 
increasing women’s engagement in the sector. Intellecap 
offered support in creating action plans to guide the design 
and implementation of gender-focused interventions and 
showcase the enterprise’s gender and climate impact with 
the aim of increasing the ecosystem’s awareness of emerging 
solutions. 

Based on the evidence gathered during the engagement, the 
program also established a case for channeling capital to PSEs 
offering climate-smart solutions and highlighted the need for 
enabling policies/incentives. Intellecap adopted a solutions-
oriented research approach, examining existing operations 
and the level of women’s participation for each PSE to identify 
areas with the potential for improved participation of and for 
positively impacting women. 

Baseline, midline, and endline assessments were carried out 
for each PSE during the training period to ascertain progress/
change in gender integration over time as well as the PSE’s 
impact on women and climate. The program significantly 
advanced gender integration within the PSEs, leading to 
notable improvements in workplace culture, workforce 
diversity, and financial performance as highlighted below.

Table 1: PSEs that completed the support program

# Enterprise name Country Key products/services

Cohort 1

1 Aquarech Ltd Kenya
Fish farming platform for farmers, traders, and feed 

producers

Cohort 2

2 RAQCCOL (formerly Ugavoil) Uganda Waste to organic agricultural inputs

3 Griincom Innovate Ltd Kenya High-yield organic fertilizer

Cohort 3

4 DMA Limited Tanzania Agritech platform, marketplace, clean energy

5 Usomi Limited Kenya Agricultural technical services company

6 GenePlus Global Limited Kenya Dairy genetics for improved productivity

7 NjordFrey Limited Rwanda Aquaponics technology

8 Green Harvest Limited Rwanda Hydroponic green fodder system and greenhouse systems

 

Gender mainstreaming in the PSEs’ 
business model

Increased adoption of gender-inclusive 
HR policies

86% of PSEs adopted new gender-inclusive HR 
policies, enhancing workplace practices such as 
recruitment and flexible working arrangements. 

Improved gender balance in the workforce 

By the end of the program, women made up 51% 
of the PSEs’ workforce, with 70% holding full-time 
roles. The percentage of female leaders increased 
from 8% to 11%, reflecting progress in gender 
representation at leadership levels as well.

Increased participation of women in 
training and capacity building: 

65% of PSEs conducted regular gender-focused 
training, benefitting 193 employees. Female 
employees demonstrated higher engagement in 
these sessions.

Enhanced investment attractiveness

71% of PSEs attracted impact investors, raising USD 
1.8 million. The program’s support towards gender-
focused investment readiness contributed to this 
success. 
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Gains from business process improvements

28% of PSEs adopted last-mile delivery models to 
increase the participation of female farmers, while 57% 
developed new products and services tailored for women. 
Marketing strategies were also revamped to be more 
gender-sensitive.

Improved financial performance 

71% of PSEs experienced an average revenue growth of 
27%, driven by gender-transformative approaches and 
business diversification.

Positive impact on women value chain 
actors

Increased engagement of women in the value 
chain

71% of PSEs enhanced the involvement of women in 
their value chains by offering them preferred transaction 
terms and accessible products.

Access to training for women value chain 
partners

71% of PSEs increased training for women value chain 
partners; moreover, the proportion of female participants 
across all trainings increased to 78%.

Enhanced financial support

43% of PSEs formed financial partnerships, providing 
credit to over 15,000 women smallholder farmers. This 
support positively impacted community perceptions 
about women’s capability and financial stability.

Improved Productivity and Income for Women

86% of PSEs reported increased productivity and 
income for women value chain actors, demonstrating 
the effectiveness of targeted support and training.

The program successfully integrated gender considerations 
into PSEs’ business models, resulting in more inclusive 
workplaces, enhanced business performance, and significant 
positive impacts on women within the value chain. These 
outcomes underscore the value of gender mainstreaming in 
achieving operational and financial success.

The outcomes from this research were multi-fold: first, it 
supported climate-smart agricultural enterprises mainstream 
gender across their value chain. Second, it built the capacity 
of climate-smart agricultural enterprises across East Africa to 
aid low-carbon development, and finally it created a discourse 
around the business case for investing in such enterprises for 
the wider ecosystem. Intellecap also disseminated program 
learnings through various channels: 

1. A dedicated page on the GLOW (Gender Equality in a 
Low Carbon World) website highlighting the purpose 
and specific objectives of the program as well as the 
activities carried out during the program and expected 
outcomes; 

2. Publication of multiple articles featuring the 
engagement on the GLOW and Intellecap websites; and

3. Sessions at the 9th, 10th and 11th Sankalp Africa 
Summits to provide a platform for participating PSEs 
to network with intermediaries and investors in the 
sector, as well as gather insights from and share 
learnings with the wider ecosystem.

The outcomes for individual PSEs resulting from the program’s 
support are highlighted through detailed case studies under 
Chapter 5. The aim of these case studies is to create a 
knowledge base that allows impact and gender lens investors 
to understand the financial and social impact of climate-smart 
PSEs in the region and encourages them to adopt an explicit 
gender lens in their investment thesis. Such evidence creation 
is also expected to enhance gender-awareness amongst 
ecosystem stakeholders, ultimately directing capital towards 
meeting SDG targets.



1.
Introduction
An Overview of East Africa’s Agricultural sector and the Impact of Climate 
Change on Agriculture in East Africa 

Photo Courtesy : Intellecap’s team taken at Green Harvest customer location in Rwanda.
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Overview of the agricultural sector in East 
Africa

Agriculture is one of the key sectors responsible for 
the economic development of East Africa, since it 
contributes to more than 30% of the region’s GDP.1 

However, despite agriculture’s economic importance, the 
region still suffers from hunger and malnutrition. One 
critical element hindering the achievement of food security 
is unfavorable climatic conditions. Approximately 95% of 
the food in East Africa is grown under rain-fed agriculture2 
which is highly vulnerable to adverse weather events. 
Given that the region’s population is expected to more than 
double by 2050,3 climate-smart agriculture has the potential 
to address the intertwined challenges of food security, 
poverty eradication, and pro-poor economic development 

Table 2: Key characteristics of agriculture in East Africa

# Parameter Kenya Uganda Rwanda Tanzania

1 Contribution to GDP (2018) 33%28 24% 31% 28.2%29

2 Small farm holdings30 (2018) 81% 88% 83% 83%31

3
Contribution of smallholder farmers 

in production (2018)
60-70% 80%32 75%33 75%

4 Irrigation percentage34 (2012) <7% <1% 1% <2%

 

Agriculture continues to account for more than 
65%4 of employment in the region. 

Despite agriculture being a crucial provider of jobs, most 
employment in the sector is characterized by subsistence 
activities and is highly informal. A salient feature of agricultural 
employment in Africa is that it is women-dominated. 

Women are highly dependent on the sector for their 
livelihoods, and over 50% are directly or indirectly employed in 
agriculture.5 However, women employed in the sector contend 
with low pay, informality, poor working conditions and lack of 
social protection. Additionally, women farmers lack effective 
ownership of land, which impacts their role as active decision-
makers, especially about long-term investments, as well as 
affects their ability to access formal financial services.6

Table 3: Employment generation from agriculture in the focus countries

Parameter Kenya Uganda Rwanda Tanzania

Export earnings from agricultural 
products (2018)

65%7 31%8 70%9 30%10

Workforce employed in agriculture 
(2022)11 33% 66% 56% 66%

Women farmers as % of total 
agricultural workforce (2022)12 34% 72% 65% 67%

 

Photo Courtesy : Intellecap’s team taken at RAQCCOL in Uganda.
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The sector also continues to face both demand and 
supply-side challenges, which affect its ability to 
grow to its full potential. 

On the supply side, agricultural input providers find it difficult 
to predict demand from farmers and are thus unable to meet 
their needs on a timely basis, resulting in either a lack of 
agricultural inputs or a supply of sub-standard inputs. On 
the demand side, farmers have low purchasing power and 
rely on lenders to provide financing for purchasing inputs. 

Furthermore, the sector remains chronically under-financed, 
with agriculture SMEs receiving less than 10% of available 
commercial lending in most countries across the region –as 
little as 2% in Rwanda.13 Some factors that restrict lending 
to agricultural enterprises are lack of collateral, absence or 
poor credit and bank history, and non-verifiable financial 
information. Additionally, many farmers lack information and 
training on good agricultural practices, which increases their 
cost of production.  

Table 4: Key challenges in the agricultural sector of the focus countries

Kenya Uganda Rwanda Tanzania

• Decreasing land 
holding size

• Heavy reliance on rain-
fed agriculture

• Low productivity due 
to poor soil fertility

• Poor agricultural 
infrastructure and 
market linkage

• Low production

• Prolonged drought 
conditions

• Poor post-harvest 
handling as a result 
of limited storage 
facilities leading to 
15%-30% post-harvest 
losses

• Limited availability 
and use of inputs like 
fertilizers and high-
yielding varieties of 
seeds

• Low levels of 
mechanization

• Inefficient logistics

• Poor storage

• Limited access to 
finance

• Lack of quality inputs

• High post-harvest 
losses

• Poor proximity to 
services

• Lack of access to 
affordable financing

The COVID-19 pandemic further exacerbated 
challenges that already existed in the sector. 

During pandemic-induced lockdowns, supply chains were 
severely affected, and many food / agricultural producers, 
especially those located in rural areas lost the ability to 
distribute their produce. Many small traders and retailers 
of seeds/fertilizers who relied on public transportation 
for daily market visits were left stranded. Farmers faced 
challenges in procuring inputs, accessing extension services, 
and accessing processing facilities. Livestock farmers also 
reported a disruption in veterinary services leading to a 
decline in productivity. Additionally, foreign demand for 
commodities such as flowers, coffee and fish, plummeted, 
affecting key export industries and leading to mass layoffs 
and pay reductions. These challenges were even more 
pronounced for women operating in the agriculture sector, 
who faced greater financial uncertainty, longer working hours 
and increased domestic chores.

Impact of cl imate change on the 
agricultural sector

While agriculture is essential to East Africa’s 
economic sustainability, climate change is 
disrupting local markets, restricting economic 
growth, and increasing investment risk in the sector. 

East Africa struggles with recurrent droughts, floods, 
erratic rainfall and other climatic fluctuations that impact 
crop production and lead to food insecurity. Furthermore, 

rising temperatures and changing rainfall patterns have 
made weather conditions less favorable for the sector. 
Moreover, there is a possibility that many indirect effects 
of climate change will adversely affect the agricultural 
sector. For instance, the health of livestock may be affected 
by changes in the quality of feed, availability of water, and 
changing temperatures. Climate change may also hasten the 
advancement of diseases, weakening the defensive mechanism 
of crops and livestock. Overall, the agricultural sector in 
East Africa, of which 95% is rain-fed,14 is highly vulnerable to 
climate change, which may lead to food insecurity in the region.

Conversely, agriculture places a serious burden on the 
environment—it is the largest consumer of water in the region, 
one of the main sources of surface water and groundwater 
pollution, and a major emitter of greenhouse gases (GHGs). 
The pressure to increase the region’s food production has also 
led to the overexploitation of agricultural resources, which 
has in turn, led to land and soil degradation and resulted in 
reduced productivity growth.
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Table 5: Key indicators highlighting climate change in East Africa

Indicator Change

Temperature
Average temperatures have increased from 1°C per decade to 2.5°C per decade 

since the 1960s.

Rainfall
5%-20% more rainfall than average from December to February, and 5%-10% less 

rainfall than average from June to August (Hulme et al., 2001; IPCC, 2007).

Drought and dry spells Increased frequency and severity of droughts since the 1990s.

Floods
Increased spell and intensity of floods. For instance, in 2020, 6 million people were 

affected by floods in East Africa.

The adoption of climate-smart agriculture (CSA) 
solutions is critical to reducing East African 
farmers’ extreme vulnerability to climate change.

Some CSA solutions relevant to smallholder farmers include: 
(i) using improved seeds that are resistant to adverse climatic 
impact; (ii) using a mix of traditional and modern approaches 
for farming and crop production; (iii) leveraging technology 
solutions; and (iv) availing support services based on 
strengthened extension networks and index-based insurance, 
etc.

However, the adoption of CSA is highly dependent on access 
to institutional facilities, a good extension system that 
provides timely support to farmers, and the dissemination 
of information on adopting recommended practices among 
farmer cooperatives, government, and non-governmental 
organizations. Additional efforts from governments and 
policymakers are needed to ensure that a significant portion 
of smallholder farmers adopt climate smart solutions and 
realize their impact on income levels, productivity and overall 
efficiency.

Role of the private sector in the agricultural 
sector

The private sector plays a catalytic role in promoting climate-
smart agricultural practices. Given agriculture’s vulnerability 
to climate change, there is a need for extensive investments in 
the sector, for it to adapt to or become resilient to changing 
climatic conditions. However, it is not feasible for the public 
sector alone to bridge the existing gap between the capital 
available and the investment required to facilitate adaptation.15 

In Kenya, there are 7.41 million private enterprises, of which 
approximately 2.4 million operate in agriculture and allied 
sectors.16 Tanzania has over 3 million businesses,17 a majority 

of which are involved in agriculture. Finally, in Uganda, 14%18 
of 1.1 million MSMEs19 operate in agriculture. Given the large 
opportunity size of enterprises operating in the agricultural 
sector, enabling and encouraging private sector investment 
is key for Sub-Saharan Africa’s agriculture sector to adapt to 
the changing climate as it– (i) allows a better understanding 
of challenges, (ii) prioritizes areas for action, and (iii) ensures 
that solutions are scalable. 

Several private sector enterprises across East Africa are 
already working with such innovations and showing us what 
is possible through the adoption of innovative practices and 
technologies in the sector. 

Involvement of women in the agricultural 
sector

Women play a pivotal role in food production, distribution/
access, and food utilization in the region.20 Women smallholder 
farmers in Sub-Saharan Africa produce 80% of the food 
consumed by households and sold in local markets.21 However 
women farmers are 20%-30% less productive than men, not 
because they are less efficient farmers,22 but because they 
do not have equal access to agricultural inputs, land rights, 
and product markets; challenges that have deepened as a 
result of the COVID-19 pandemic. An FAO study suggests 
that agricultural productivity in Sub-Saharan Africa could 
rise by 20% if women had equal access to inputs and land.23 
Women also have limited access to educational resources 
that can help them build technical and digital skills, and face 
a range of socio-cultural constraints. 

Although the female share of the agricultural labor force 
in Sub-Saharan Africa is the highest in the world (50%),24 
and 62% of all economically active women in Africa work 
in agriculture, 25 they are mostly involved in lower-paying 
or temporary agricultural jobs, or remain unpaid and thus, 
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receive a disproportionately low share of income (wage gap 
ranges from 15%-60% across countries in Africa).26 Finally, 
as consumers, women are more likely than men to be food 
insecure.27 The figure below highlights the agricultural value 
chain and overarching gender gaps therein.

Figure 1: Gender gaps across the agricultural value chain

They also have little to no access to assets and resources 
to plan for or recover from crises like crop failure and are 
therefore disproportionately affected by climate change. 
Women’s diminished ability to recover from climate shocks 
is primarily due to three key challenges faced by them:  

1. Lack of decision-making power over agricultural practices 
results in a slower uptake of beneficial agricultural 
practices; 

2. Lack of access to and control over productive resources, 
such as land and irrigation services, among others, results 
in a limited ability to access finance; and 

3. Time poverty and mobility limitations resulting from 
socio-cultural norms and traditional expectations of 
gender roles as well as unequal distribution of domestic 
and care responsibilities restricts opportunities to 
establish market networks accessible by women in 
agriculture.

VALUE
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Photo Courtesy : Intellecap’s team taken at greenhouse installation 
on outskirts of Nairobi, Kenya.
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Advancing a gender lens in agricultural enterprises 
has the potential to create a catalytic impact on 
making agriculture practices climate smart. 

While such an approach reduces women’s barriers to agency 
and control over resources, it also boosts yield, which, given 
their lower productivity, has a much larger impact on women 
farmers. 

Since climate change affects both men and women differently, 
it is imperative to consciously include more women in climate-
smart interventions through participatory and inclusive 
approaches such as farmer-to-farmer extension or farmer-
led innovations that build their adaptive capacity.

Figure 2: How can the private sector help bridge gender gaps in agriculture?

Climate-smart agricultural enterprises have the potential 
to significantly impact women; hence, it is important to 
include a gender lens in their business design. Sustainable / 
climate-smart agriculture has the potential to create decent 
employment opportunities. Since rural women already have 
a high level of engagement in agriculture and energy sectors, 
they stand to benefit most by converting reliance on natural 
resources into economic opportunities. In addition, given 
that the majority of agricultural labor force across East Africa 
comprises women, integrating gender-related specificities 
into the sector and providing supportive interventions has 
the potential to boost agricultural productivity and improve 
sustainability. 

Input Provision
and use Production

Post-harvest 
processing and 

storage

Transportation 
Marketing & 

Sales

GENDER
SMART 

SOLUTIONS

BUSINESS 
BENEFITS

BUSINESS 
BENEFITS

Support access to 
credit, land and inputs

Increased consumer 
loyalty

Access to new 
consumer base

Secured sales

Supply chain 
stability

Increased crop yeild

Improved product 
quality

Strengthened 
supplier base

Reduced post 
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Photo Courtesy : Stock photo.
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Rationale and Goals of the 
Implementation Research 
Program 

Photo Courtesy : Intellecap’s team taken at NjordFrey demo farm in Kayonza, Rwanda.
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2.1  IDRC’s ‘Gender Equality in a Low Carbon World (GLOW)’ 
program
2.1  IDRC’s ‘Gender Equality in a Low Carbon World (GLOW)’ 
program

Gender Equality in a Low Carbon World (GLOW) is a three-
year (2022-2025) program funded by the International 
Development Research Centre, Canada. The program 
supports research on promising solutions for green economies 
and climate action that have the potential to economically 
empower women. 

It is estimated that the COVID-19 pandemic reduced global 
economic output by more than USD 12.5 trillion and erased 
decades of economic gains for women. Communities, especially 
in Africa and in least developed countries, are increasingly 
affected by the shocks and stresses of climate change, such 
as extreme weather events.  Although International financial 
institutions and governments have been pledging funds 
for economic recovery and stabilization, few policies and 
investments are truly socially inclusive. There is a need for 
ecosystem stakeholders to design recovery measures such 
that they also boost Women’s Economic Empowerment (WEE). 
However, there is a long way to go in ensuring that low-carbon 
policies and strategies take gender equality into account. 
Based on and in response to this need, IDRC started the 
GLOW program to address the most pressing issues related 
to climate and gender equality. The GLOW program supported 
solutions-oriented local research to understand and address 
the specific and systemic barriers faced by women during the 
pandemic and the recovery period, particularly while exploring 
opportunities in low-carbon economic investments. 

As part of GLOW, 12 action research projects were funded 
based on their focus on local/regional gender and climate 
challenges, and their plans to influence policies and actions. 
These 12 research projects span 17 countries across South 
and Southeast Asia, the Middle East and North Africa, Sub-
Saharan Africa, and Central and South America. Projects 
explore innovations for WEE and climate action in agriculture, 
forestry, land restoration, and tourism. The key objectives of 
GLOW are:

• Support women’s economic empowerment and improve 
the availability of decent employment opportunities in 
COVID-19 responses and recovery, while addressing 
the growing climate crisis and creating a pathway for 
a climate-resilient economy.

• Promote opportunities for women in sectors that 
have the highest potential to accelerate the transition 
towards a low-carbon economy, such as energy, 
transport, infrastructure, tourism, agriculture, and 
natural resource conservation.

• Promote cross-border trade, value chains, and 
innovative private sector models that create quality 
opportunities for women while contributing to 
decarbonization and climate resilience.

The projects were led by local research experts and structured 
as implementation research projects—which means the project 
teams worked hand-in-hand with the people/enterprises to 
implement solutions and gather evidence (in the form of 
learnings and best practices) for the broader ecosystem. 
IDRC also created the GLOW Knowledge Translation Hub, 
which seeks to a) synthesize knowledge on policy responses, 
interventions, business and investment initiatives, and women-
led action from across the program; b) support peer learning 
among the projects; and c) engage relevant international 
audiences on the findings.

Photo Courtesy : Intellecap’s team taken at greenhouse installation 
on outskirts of Nairobi, Kenya.



21

2.2  Overview of ‘Business Acceleration through Gender 
Mainstreaming’ project

Intellecap’s ‘Reorienting the private sector to enable climate-
smart agricultural solutions to address gender inequalities’ 
was selected as one of the implementation research projects 
under the GLOW program. As part of the implementation 
research program, Intellecap sought to support and scale 
PSEs operating at the ‘intersection of sustainable agriculture 
/ food systems and climate change sectors’ to achieve positive 
outcomes for women’s economic empowerment. This 
implementation research aimed to gather data and evidence 
of each PSE’s impact on women’s economic empowerment 
and transition to low-carbon economy, develop a business 
case for investing in these PSEs, identify the need for capital 
to be channeled to such enterprises, and highlight the need 
for enabling policy/incentives. 

The program took the following approach to achieve 
objectives stated above:

• Design and implement a ‘private-sector-led approach’ 
to mainstream and scale climate-smart innovations 
that can assist the region’s transition to a low-carbon 
economy. 

The private sector is a major contributor to employment 
creation and economic growth and can improve 
market access and reduce risks and vulnerabilities for 
stakeholders operating at the intersection of agriculture / 
food systems and climate change sectors. However, these 
‘PSEs face challenges around product design (trade-off 
between developing affordable products and achieving 
profitability) and access to capital and talent, while scaling 
up. They require support in capacity building, networking, 
community outreach and securing financing. The ‘private-
sector-led approach’ entails supporting and scaling 
PSEs that are providing climate- smart solutions at the 
intersection of the above-mentioned sectors.

Box 1: Definition of low-carbon technologies

Agricultural products and solutions facilitating climate 
change adaptation and mitigation, beyond farmer training 
on good agricultural practices, are considered as low-
carbon technologies for this program. Some examples 
include:

• Access to farm inputs and/or credit, or service 
provider models that work with farmer clusters 
to provide a combination of products services 
and facilitate collective adoption of climate-smart 
agricultural practices.

• Integrated/controlled production systems such 
as aquaponics and hydroponics that allow precise 
control over environmental factors and help reduce 

resource wastage, minimize the need for mechanical 
tilling, reduce pressure on land resources, and 
promote crop diversification.

• Appropriate land management through recycling 
waste as inputs, leads to enhanced soil health, 
carbon sequestration, and reduced dependence on 
chemical fertilizers.

• Efficient water-use through sensors and smart 
greenhouses to reduce dependence on rainfall, 
reduce water required for farming, manage irrigation 
schedule, and use available water more efficiently.

• Aggregation and technology platforms, providing 
farmers with real-time climate data and access to 
marketplaces to better manage cropping schedules, 
reduce post-harvest losses, and build their resilience 
to climate-related market fluctuations.

• Enable private sector enterprises in the targeted 
sectors to embed gender-transformative solutions 
in their business models for women’s economic 
empowerment. 

Women farmers continue to have lower levels of 
agricultural productivity than men, not because women 
are less efficient farmers, but because they do not have 
equitable access to agricultural inputs, land rights, and 
product markets; a challenge which has only deepened 
during the COVID-19 pandemic. By providing gender-
transformative solutions to women stakeholders 
(consumers, beneficiaries, employees, value chain 
partners etc.) in the above-mentioned sectors, PSEs 
will enable their improved productivity and economic 
empowerment while ensuring that the transition is low-
carbon in nature.

• Demonstrate gains from incorporating gender-
transformative practices in PSEs to inspire various 
enterprise-support programs (implemented by donors, 
bilateral agencies, foundations, governments etc.) to 
incorporate these approaches in their programs. 

The impact of programs that focus on climate-smart 
private sector enterprises and use gender transformative 
approaches can thus be enhanced, resulting in a faster 
transition to low-carbon economy. 
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2.3  Program methodology

In order to advance the adoption of a gender lens in the 
agricultural sector alongside the transition to a low-carbon 
economy, Intellecap launched an implementation-research-
focused acceleration program, ‘Business Acceleration through 
Gender Mainstreaming’. The program supported 10 climate-
smart agricultural enterprises to simultaneously scale and 
mainstream gender across their supply chain. The following 
activities were conducted as part of this program:

1. Enterprise sourcing: 

Private sector enterprises offering climate-smart 
agricultural products/services and focused on integrating 
women into their value chains, were identified and 
selected through a ‘Call for applications’. The first call 
focused on sourcing PSEs operating in Kenya, Rwanda, 
Tanzania, and Uganda, and resulted in 151 applications 
from across the 4 target countries. The second call for 
applications targeted PSEs in Rwanda and resulted in 
26 applications.

2. Enterprise selection: 

PSEs with the potential to create an impact across various 
aspects of women’s economic empowerment and enable 
a transition to a low-carbon economy, were selected. 
Additionally, PSEs were evaluated on the following:  

a. Relevance: How relevant is the PSE to the sector/
challenge, especially for women stakeholders in the 
sector? 

b. Innovation: How innovative or creative is the 
product/service provided by the PSE, and how can 
it be instrumental in accelerating the transition to a 
low-carbon economy? 

c. Potential:  Does the PSE’s business model 
demonstrate potential for delivering the required 
social and/or environmental impact at scale? 

d. Sustainability: Is there clear evidence of market 
demand for the climate-smart products or services 
offered by PSE? 

e. Motivation: How much would the entrepreneur 
benefit from the program? Is the entrepreneur willing 
to adopt gender-transformative approaches while 
scaling the business? 

Box 2: Definition of women’s economic 
empowerment 

For this study, we focused on the following components 
of women’s economic empowerment:

• Engaging women farmers equally in agricultural 
value chains to improve their livelihoods and support 
participation in decision-making—by easing access 
to farm inputs and credit for women farmers.

• Mainstreaming women across key roles in farm 
employment—by exploring potential opportunities 
for value-addition.

• Increasing engagement of women as traders/agent—
by simplifying access to markets or end consumers 
and reducing vulnerabilities faced by women in value 
chains.

• Enhancing participation of women as leaders 
in agribusinesses—by integrating gender 
considerations in the business model and operations.

3. Needs assessment and baseline: 

For the selected PSEs, we conducted a baseline analysis 
and needs assessment. This exercise established the 
current status of the PSEs’ business operations, its 
products/services, women’s engagement across various 
roles, marketing channels used by the PSE, its efficiency in 
reaching target segments, as well as the business’ needs 
and challenges, etc. Key aspects covered by the baseline 
analysis and needs assessment are outlined in the table 
below.

Photo Courtesy : Stock photo.
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Table 6: Key thematic areas for the baseline analysis and needs assessment

# Key themes Areas of assessment

A
About the 
business

• Management team and staff—the share and participation of women in the 
leadership and as employees in the enterprise.

• Strategic direction and growth plans—sense of direction in the PSE’s plans for the 
future including well formulated vision, mission and goals.

• Problem statement, understanding and meeting with customer needs—clear 
match between the customer problem and business solution, understanding of the 
opportunity with respect to serving women.

B
Products and sales 
related

• Product offering —clearly defined set of offerings and a core competency, MVP 
tested against customer feedback.

• Product pricing—clear and transparent product pricing, affordability for women.

• PSE’s understanding of market—understanding of evolving needs and market 
trends, competitor assessment.

• Marketing & distribution—channels identified and accessible to women, marketing 
strategies and gaps therein.

• Branding—strong brand recognition.

C Personnel

• Organizational structure—clearly defined roles and responsibilities, focus on 
increasing women’s participation.

• Staff capacity, learning, and development—availability of learning and development 
resources for all employees. 

D
Enterprise value 
chain

• Customers and target segments—understanding of customer segments 
(particularly women) and their needs.

• Core business processes—how the enterprise markets, sells and distributes to its 
customers, and if this works for both male and female customers.

• Supplier/partner relationships—relationship building and management with 
suppliers, customers, and other partners throughout their engagement.

E Finance 

• Financial management—regular financial record keeping, including profit and loss.

• Financial planning and forecast—financial plan and forecast, and integration of 
financial results in business operations.

F Impact

• Social impact objective—clear impact goals.

• Climate impact—established solutions with climate impact, and significant potential 
to scale such impact.

• Gender impact—potential for gender impact across the value chains.

• Monitoring & reporting—established way of monitoring & evaluating impact, or 
willingness to institutionalize an M&E process.

• Future needs to extend impact.
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4. Gender Action Plan (GAP) development: 

Findings from the field identified bottlenecks and 
opportunities to further the PSEs’ gender and climate 
impact. Intellecap used the findings to create a 

customized Gender Action Plan for each PSE, that aligned 
their business goals, gender impact, and climate change 
adaptation/mitigation. An overview of the GAP developed 
for PSEs is provided below.

Table 7: Gender Action Plan for supporting PSEs as part of the program

Key Outcomes GAP Activity Indicators

1. Increased women’s 
participation in operations

Identify farmer engagement models
# engagement models identified 
# engagement models relevant for 
women

Contract women farmers
# farmers onboarded 
# women farmers onboarded

     

2. Enhanced access to 
inputs for women

Assess supply chain
# customers accessing inputs 
% women customers buying inputs

Identify and onboard key suppliers
# input suppliers partnered with 
# women-led input suppliers

Input credit for women farmers
# financial institutions partnered with 
# value chain partners provided credit 
# women receiving credit

     

3. Improved adoption of 
climate-smart products and 
practices

Increased awareness of products and 
solutions

# social media posts 
% engagement on posts

Training for women farmers/ farmer 
groups

# farmer training 
# attendees in each training 
% women attendees per training

Partner with key stakeholders
# stakeholders identified 
# partnerships finalised

Enhance last mile delivery model for 
accessibility to women

# customer accessing products 
through different channels 
% women representation across 
channels

     

4. Gender focused 
marketing and sales plan

Evaluate engagement of female farmers

# customers engaged through online 
and offline channels 
% women engaged through each 
channel

Customer mapping exercise

# customer segments identified 
# segments with high women’s 
representation 
# segments served

Identify relevant marketing channels
# channels identified 
# channels tapped into

     

5. Enhanced financial and 
operational efficiencies for 
the business, along with 
gender integration

Enhance pitch deck
# revisions to pitch deck 
# mock pitches

Access to networking and funding 
opportunities

# investors reached out to

Appoint Gender champion Person selected as gender champion
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5. Provision of Technical Assistance (TA) 
support: 

Intellecap customized its technical assistance support to 
PSEs based on their needs and the outcomes identified 
in the GAP. Technical assistance covered training on 
subjects such as gender 101, business modelling, 
financial modelling, pricing strategy, distribution 
strategy, sales & marketing strategy, consumer 
financing, operations management, team management, 
investment readiness, and financial management.

6. Midline and endline assessments: 

The midline assessment, carried out at the end of 6 
months, measured progress against milestones set out 
in the GAP and identified challenges faced, while the 
end-line assessment helped evaluate outcomes and 
impact from the TA support provided.

This implementation research program focused 
on answering the following research questions in 
the course of supporting PSEs:

• What are the most successful and impactful climate-
smart solution cases that demonstrate the market 
and impact potential of PSEs on women’s economic 
empowerment, and what factors contributed to their 
success? 

• What is the extent of the economic impact (existing 
or potential) of such PSEs on women’s economic 
empowerment in their value chain? Does this translate 
to any social impact? 

• What are the short-term, medium-term, and long-term 
interventions (financial and non-financial) required to 
support and scale such climate-smart PSEs and enhance 
women’s economic participation in the sector?

• What support models / approaches (upskilling, 
childcare, transport, market linkages, access to 
finance etc.) used by these climate-smart PSEs are 
most instrumental in increasing women’s participation 
in the sector? 

• What changes in the research countries’ policy 
frameworks are required for women stakeholders to 
adopt such climate-smart solutions?

• Who are key stakeholders working in the climate 
change mitigation or adaptation and WEE space, and 
what support are they providing / can they provide 
to climate-smart PSEs to scale their solutions while 
increasing women’s participation?

Photo Courtesy : Intellecap’s team taken at Usomi farmer location in Kenya.
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2.4  Our Theory of Change

The Theory of Change (ToC) articulates the program’s 
targeted outcomes and impact along with intervention 
areas. It also highlights the key assumptions surrounding the 
implementation of the project. It recognizes that women are 
often marginalized on account of their gender. However, given 
that women face disproportionate challenges due to climate 
change, it is important to consider their role and integrate 

Figure 3: Theory of Change adopted by the implementation research

CONTEXT

PSEs that operate climate-smart agriculture businesses while engaging/ interested in engaging women in the value chain need 
technical assistance to scale their business and aid in low carbon development

Targeted gender mainstreaming support will allow PSEs to involve more women in their value chains and also advance WEE

Design unique journeys to 
scale
- Provision for tailored 

technical assistance 

- Gender action planning

Develop M&E plan
- Iterating learning needs 

and processes

- Impact assessment

Develop knowledge 
documents
- Dissemination

- ConveningImpact 
assessment

Improved awareness 
among entrepreneurs 
about gender 
considerations in 
business

Improved capacity of 
climate smart 
businesses to 
mainstream 
gendered 
considerations

Access to 
information
(best practices, 
awareness, 
knowledge)

Access to services
(market linkages, 
investment 
readiness, gender 
integration)

- PSE's recognize the importance 
of and are interested in gender 
mainstreaming and its role in 
supporting overall growth of 
the PSE

- There exists a sufficient number 
of PSEs willing to mainstream 
gender 

- Program objectives match the 
needs and expectations  of 
PSEs

- PSE is committed to gender 
mainstreaming and 
transformative change at the 
senior-most level

- Supply chain actors are willing to 
support gender mainstreaming

- There exist knowledge 
dissemination channels that are 
accessible to all stakeholders

- Information and services are 
delivered in ways suited to 
localized needs including in local 
language

- PSEs are able to scale 
operations with the provision 
of technical assistance 

- Comparative learning needs 
assessment exercise is 
undertaken before and after 
training 

- Program results reach the wider 
ecosystem 

- Continued adoption of 
gender-related best practices 
and other strategic priorities

- Business scale-up through 
market expansion, cost 
reduction, improved 
productivity, etc.

- Robust mechanisms to track 
socio-economic indicators

Resource allocation 
for gender 
mainstreaming

Increased number of 
women employees 
and women partners 
in value chain

Increased evidence of 
gender and climate 
impact of selected 
PSEs across the 4 
countries

Improved business scale 
and productivity

Enhanced revenue for 
enterprises

Low carbon agricultural 
development

Enhanced access to quality 
inputs, markets and 
increased income for farmers

Reduced emissions from, or 
increased carbon retention 
during, agriculture 
practices

Improved food security 
within the ecosystem

Women’s economic and 
social empowerment

Increased investor interest 
and/or capital flow in 
climate smart enterprises

Gender responsive policies 
and processes 
institutionalized by PSE

Enterprise becomes more 
gender-responsive – 
internally and for external 
stakeholders/ partners

Organizational changes 
(structural and cultural) 
reflect gender equality

Products and processes are 
more aligned to women 
consumers

Consumers find products and 
solutions more targeted, 
accessible and affordable

INPUTS/
ACTIVITIES

LEVEL 1 
OUTCOMES

LEVEL 2 
OUTCOMESOUTPUTS

ASSUMPTIONS

IMPACTS

Needs assessment of 10 
PSEs

them by effectively addressing the root causes of gender 
inequality in the sector—social norms, structural barriers, 
and economic dependence.
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The ToC articulates key outputs as a) increased participation 
of women in the sector, b) increased adoption of climate-smart 
agricultural practices/solutions by customers and the market, 
and c) documenting evidence of gender and climate impact 
of PSEs, among others. Driving adoption not only resulted in 
increased revenues for PSEs, but also contributed to long-term 
impacts such as a reduction in emissions, increase in farmer 
incomes, improvement in food security, and advancement of 
women’s social and economic empowerment. Further, the 
Theory of Change focused on two broad outcomes from 
the program: 1) institutionalization of gender-responsive 

processes by PSEs, and 2) increased gender integration 
across the business value chain. In the short to medium 
term, the theory of change forecasts improved awareness 
and understanding of gender dynamics in climate-smart 
agriculture. In the long term, it is expected to make gender-
transformative business planning a core consideration for 
PSEs in the sector while enhancing their potential for low-
carbon impact. The outputs and outcomes achieved through 
the support program are highlighted by way of case studies 
(Refer to Chapter 5 for detailed case studies on all PSEs 
supported as part of the program).

2.5  Types of Technical Assistance support provided by the 
program

Unique journeys to scale operations and enhance gender-
impact were designed for each PSE, based on a detailed 
business-model analysis. Bespoke support was drafted in 
the form of targeted Gender Action Plans which identified 
interventions for various business aspects of the PSEs. During 
the needs assessment, a major challenge identified across 
PSEs was the need for technical assistance and capacity 
building support to achieve higher productivity, efficiency and 
effectiveness in processes and build competitive advantage 
while gender mainstreaming. Other areas of focus that were 
identified included a funding gap and unclear organization 
structures.

A training plan was developed, based on the mapping of PSE’s 
technical needs, both at the level of individual PSEs as well as 
at the level of the cohort. Each PSE received a 6-month long 
training. These trainings were rolled-out in a hybrid format 
and included facilitated training modules and un-supervised 
case study assignments, along with one-on-one sessions with 
PSE teams to help develop/ refine strategies and plans as 
realistically as possible.

The program provided several types of TA support to address 
the PSEs’ business challenges and goals while improving 
gender equality in these businesses. 

Photo Courtesy : Intellecap’s team taken with chicken and grain farmers in Kenya.
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Figure 4: Technical Assistance support provided to PSEs as part of the program

# Description Expected Outcomes

1
Conducting market 
sizing and customer 
segmentation

Mapping of potential farmer-
customer segments, shortlisting 
of high-potential women farmer 
segments, and understanding 
their needs and challenges 
to increase accessibility and 
availability of products/solutions 
for them.

• Increased engagement with 
relevant farmer and customer 
groups, with a focus on women 
farmers and customers.

• Improved adoption of products/ 
solutions by women groups 
through targeted outreach and 
campaigns.

• Increased revenues for the PSE 
by onboarding more women as 
customers.

• Deepen climate and gender 
impact.

2
Developing and 
implementing effective 
marketing strategies

Attract new customers or inform 
existing customers of products 
through targeted social media 
campaigns, participation in key 
sector-level conferences and 
webinars, creation of WhatsApp 
groups for women farmers/ 
groups, advertising through 
pamphlets distributed during 
events, and encouraging word-
of-mouth marketing by current 
customers and partners.

• Increased awareness about 
emerging climate-smart 
solutions/ technologies in the 
farming community, particularly 
amongst women smallholder 
farmers, and the investment 
ecosystem.

• Increased sales for the PSE.

• Improved brand loyalty.

• Facilitate outreach and 
engagement with women 
farmer groups/ value chain 
partners.

3
Investment readiness and 
pitch preparation

Hands-on training on 
investment readiness, including 
identification of relevant capital 
sources, aligning with investor 
expectations through advisory 
support, aligning pitch with 
investor expectations, and direct 
investor engagement.

• Showcase the gender impact 
of climate-smart agriculture 
enterprises.

• Increase awareness of 
emerging models of climate-
smart agricultural businesses 
among gender lens investors.

• Facilitate networking with 
impact and gender lens 
investors.

4

Engaging with and 
supporting more women 
farmers (or farmer 
groups)

Supporting PSEs in reaching 
out to relevant women farmers/ 
farmer groups through 
successful approaches for 
farmer engagement, adapting 
models to the local context to 
onboard women, and extending 
training to women (on climate-
smart agriculture, and digital 
literacy, among others).

• Increased number of women 
farmers (as suppliers and/or 
customers) in the business 
value chain.

• Increased access to climate-
smart products and services for 
women. 

• Improved quality of life for 
women/children/family (e.g., 
improved physical & mental 
health).
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# Description Expected Outcomes

5
Development of targeted 
products/services for 
women partners

Support PSEs to partner with 
input suppliers or procure 
inputs in bulk to ease access 
to high-quality inputs at fair 
prices for women. Using digital 
platforms or partnering with 
large wholesalers and exporters 
can further ease market linkages 
and offer assured markets for 
products from women farmers.

• Enhanced livelihood 
opportunities for women 
farmers.

• Improved agricultural 
productivity/ yields.

• Reduced gender-related 
vulnerabilities

6

Enhancing access to 
finance for women 
partners

Identifying relevant financial 
institutions for the PSE to 
partner with and facilitate 
credit for their women farmer-
suppliers and customers, while 
also providing financial literacy 
training.

• Enhanced livelihood 
opportunities for women 
farmers.

• Increased/ dual income for 
women.

• Increased access to resources 
for women farmers.

7
Collecting and leveraging 
gender-disaggregated 
data

Creation of a Gender Action 
Plan and M&E framework to 
periodically track and monitor 
gender-disaggregated outcomes 
across various and externally. 
aspects of the business and 
identify gaps and opportunities 
to further gender impact 
throughout the business value 
chain, both internally. 

• Institutionalize gender-
disaggregated data collection 
within the PSE.

• Report gender and climate 
impact through periodic 
monitoring.

• Identify gender gaps in business 
operations.

• Promote opportunities for 
women across the value chain 
and within the organization.

8
Enhancing HR policies 
and practices to improve 
gender inclusivity

Review and provide feedback 
on the PSE’s HR policies 
and processes to integrate 
gender considerations into job 
descriptions, workplace culture 
and benefits, internal feedback 
mechanisms, etc. to reduce the 
gender gap at work and allow 
women’s equal participation in 
the PSE’s operations and equal 
access to opportunities for 
growth and development.

• Gender-inclusive job 
descriptions.

• Increased representation 
of women as employees and 
leaders.

• Improved workplace culture.

9

Designation of a Gender 
Champion for continuous 
gender mainstreaming in 
the organization

Encouraging PSEs to appoint 
a mid/ senior-level employee 
as a Gender Champion to 
generate buy-in for gender 
integration both internally and 
externally as well as to ensure 
implementation of key gender 
equality interventions.

• Buy-in for gender integration 
from PSE leadership.

• Increase in gender sensitivity 
training for employees.

• Greater employee awareness 
of gendered considerations for 
business.



3. 
Details of PSEs 
Supported

Photo Courtesy : Intellecap’s team taken at NjordFrey demo farm in Kayonza, Rwanda with women farmers.
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The implementation research supported PSEs offering 
climate-smart agricultural products/services to integrate 
women into their value chains through gender-transformative 
approaches. This was based on the premise that climate-smart 
enterprises, while providing significant environmental benefits 
and increased food security for the region, also have significant 
potential to impact women engaged in the sector. 

PSEs were sourced through two calls for applications. The first 
call was focused on sourcing PSEs operating in Kenya, Rwanda, 
Tanzania, and Uganda, and resulted in 151 applications from 
the 4 target countries. The second call for applications was 
targeted at PSEs in Rwanda and resulted in 26 applications.

The program considered enterprises across all sub-sectors of 
agriculture including crop farming, fishery, livestock & animal 
husbandry, and other allied areas. The program focused on 
PSEs with business models that have the most potential for 
enabling low-carbon development and WEE (such as easing 
access to farm inputs and credit for women, mainstreaming 
women across key roles in farm employment, simplifying 
access to markets, reducing structural vulnerability, among 
others). 

Applicants were required to meet the following 
minimum requirements to be considered:

• Be registered and operationally active in at least one 
of the focus countries (Kenya, Rwanda, Tanzania, or 
Uganda).

• Be operational for at least three years.

• Have a clear intent or vision to advance women’s 
participation across the value chain (as partners, 
employees, leaders, etc.).

• Have a proven and piloted business model.

PSEs for the program operate across five major 
innovation areas.

1. The service-provider model demonstrates great 
potential to significantly contribute to farmers’ climate 
resilience and help reduce the agricultural sector’s 
carbon footprint. PSEs like Aquarech in Kenya, Pedon in 
Uganda and Alaska in Tanzania, work with farmer clusters 
to provide a combination of services, including inputs, 
financing, extension services, markets, and others. By 
combining various services and support mechanisms, this 
model facilitates the collective adoption of climate-smart 
agricultural practices, such as efficient irrigation systems, 
climate-resilient crop varieties, precision agriculture tools, 
conservation agriculture, agroforestry, integrated pest 
management, and soil health management. This model 
presents an opportunity for PSEs to facilitate access to 
finance and insurance for farmers, helping farmers secure 
loans or micro-credit for investment in climate-resilient 
infrastructure, such as water management systems or 
renewable energy solutions. These offerings will prove 
beneficial for women farmers since accessing input 
credit or crop insurance is particularly challenging for 

them. Moreover, it provides farmers a reliable source for 
inputs and/or accessible markets. In the fisheries sector 
for instance, such a solution is helping women traders 
break the cycle of ’Fish for Sex’35 trade by eliminating 
middlemen and accessing produce from platforms.

2. Recycling organic waste to produce organic inputs is 
an example of an innovative practice that helps mitigate 
the adverse effect of climate change. Organic inputs 
derived from recycled organic waste, such as compost, 
improve soil’s organic matter content leading to enhanced 
soil health and structure. Healthy soils allow for carbon 
sequestration while improved soil structure helps to 
conserve water, minimize irrigation requirements, and 
reduce the vulnerability of crops to drought. Since organic 
inputs are derived from natural sources such as plants, 
microbes, or insects like the black soldier fly, they help 
farmers reduce their reliance on synthetic pesticides, 
which are produced through energy-intensive processes 
that generate significant greenhouse gas emissions. 
Black soldier fly (BSF) larvae are known for their ability 
to efficiently consume a wide range of organic waste, 
including food scrapings and agricultural by-products. 
By utilizing these larvae to convert organic waste 
into valuable fertilizers, the amount of waste going to 
landfills or incinerators is reduced, thereby minimizing 
greenhouse gas emissions associated with waste 
decomposition and disposal. In addition, with feed prices 
rising sharply, livestock farmers are forced to look for 
alternative feed sources for their animals and BSF farming 
has emerged as a high-quality protein source for animal 
feed production. Ugavoil (RAQCCOL) in Uganda and 
Griincom in Kenya are examples of PSEs in this category. 
The industry offers immense potential for job creation 
and gender inclusion, especially given that activities such 
as waste segregation, recycling, reusing, and repurposing 
are mostly undertaken by women. Periodic assessments 
to highlight such impact will help attract more private 
sector engagement and investor interest, and as a result 
create more opportunities for gender impact.

3. Using controlled production systems is another approach 
used by PSEs to address the impact of climate change 
on agricultural production. Companies like NjordFrey 
in Rwanda, Green Harvest Farmers in Rwanda, and 
Synnefa in Kenya are leveraging smart greenhouses, 
aquaponics, and hydroponics farming, respectively, to 
provide efficient production systems. Greenhouses allow 
for precise control over environmental factors such as 
temperature, humidity, light, and water use which helps 
to reduce resource wastage, minimize the need for 
mechanical tilling, reduce deforestation and pressure 
on land resources, and promote crop diversification. 
Farmers report higher yields, better crop quality (in 
terms of fruit size and weight), reduced manual work, and 
efficient water use for land covered by the greenhouse 
as compared to open fields.36 Hydroponics, a soilless 
method of growing plants, minimizes water loss due to 
evaporation and optimizes water usage, making it suitable 
for regions facing water scarcity, drought and erratic rain 
patterns due to climate change. Aquaponics is a closed 

http://www.fao.org/soils-portal/soil-management/soil-carbon-sequestration/en/
http://www.fao.org/soils-portal/soil-management/soil-carbon-sequestration/en/
https://www.sciencedirect.com/science/article/abs/pii/S004896972202215X
https://www.sciencedirect.com/science/article/abs/pii/S004896972202215X
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loop, water-efficient method of production that combines 
aquaculture with hydroponics by recirculating water 
between fish tanks and plant beds. By creating a stable 
and controlled climate, both hydroponics and aquaponics 
allow for year-round production and offer a more resilient 
production system that is less vulnerable to the impacts 
of climate change. Compared to conventional soil-based 
farming methods, aquaponics can reduce water use by 
up to 90%; critical for regions facing water scarcity and 
drought due to climate change. However, as compared 
to greenhouses, hydroponics and aquaponics are at very 
nascent stages of development in the region. Controlled 
production systems such as these provide tremendous 
opportunities for gender inclusion in the sector, especially 
since they can be readily applied to vegetable gardening 
and cash crop production where women are majority 
actors. There is, however, a need to establish a business 
case for the sector, increasing awareness among farmers, 
and structuring the solution as per the affordability of 
farmers to ensure widespread adoption.

4. Businesses providing technology platforms play a crucial 
role in helping farmers and other actors mitigate and 
adapt to the effects of climate change. These platforms 
provide farmers with real-time climate data, climate-smart 
farming practices, weather forecasts, and early warning 
systems that enable farmers to make informed decisions 
about crop choices, planting schedules, irrigation 
management, and pest and disease control, helping 
them adapt to changing climatic conditions. Platforms 
that provide farmers with access to marketplaces help 
to streamline supply chains, reduce post-harvest losses, 
increase farmers’ profitability, and build their resilience 
to climate-related market fluctuations. These tech 
platforms also facilitate access to climate-resilient seeds, 
sustainable agricultural inputs, and innovative farming 
technologies, which allow farmers to grow crops that are 
better adapted to changing climatic conditions. Usomi 
in Kenya offers an online marketplace for farmers to 
access high-quality, high-yielding, drought-tolerant seeds, 
and other inputs. Fintech platforms like DMA Tanzania 
provide digital payment systems, insurance, and access 
to credit, enabling farmers to manage risks associated 
with climate change. These tech-enabled platforms are 
critical not only for addressing the digital divide in the 
sector, but also for ensuring that women farmers have 
equal and timely access to useful data, knowledge and 
market resources to develop climate resilience.  However, 
to improve farmer uptake and adoption, there is a need 
to deliver in-person support and increase digital literacy 
while also providing access to information through mobile 
phones, particularly when working with women farmers. 
It is also important for businesses to demonstrate quick 
wins to provide momentum to and establish a case for 
scaling up such digital efforts.

5. Agricultural biotechnology presents another pathway 
for our food systems to build resilience against climatic 
and environmental shocks. PSEs like GenePlus in Kenya 
provide high quality genetic material and vaccines 
to rural smallholder and semi-commercial farmers by 

leveraging cold chain facilities. Genetic materials that 
are drought tolerant and disease resistant and have 
enhanced nutrient-use efficiency help farmers reduce 
crop losses, improve yields, lessen the need for land 
expansion, and minimize deforestation associated with 
agriculture. By also providing access to effective vaccines 
and treatments, these PSEs are able to help farmers 
protect their livestock from diseases, improve animal 
health and productivity, reduce economic losses, and 
improve resilience to climate-related stresses. For women 
dairy farmers, who typically have small cattle herds and 
limited access to land, high quality genetic materials can 
help increase productivity and income while using fewer 
resources.

Photo Courtesy : Intellecap’s team taken with women farmers using 
greenhouses in Rwanda.



4. 
Learnings/Findings
from the Program

Photo Courtesy : Intellecap’s team taken in Rwanda.
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The implementation research focused on selecting 
enterprises operating at the intersection of climate and 
agriculture; existing gender-focused interventions were not 
key criteria for selection. However, the program ensured that 
the selected PSEs were interested/committed to increasing 
women’s representation in their business and deepening 
their gender impact. 

Although, during the initial stages of the program, PSEs 
expressed an interest in promoting women’s representation 
in the sector, most did not have a clear understanding of 
how to translate their gender intentions into action or did 
not fully understand the value of gender integration for 
their businesses. With this in mind, this implementation 
research created customized Gender Action Plans for 
each enterprise and the team worked with the selected 
PSEs to enhance their understanding of the business case 
for increased engagement of women in the sector, offered 
support in creating action plans that could guide the design 
and implementation of gender-focused interventions, and 
helped showcase their gender and climate impact to increase 
ecosystem awareness on emerging solutions.

As part of the program, 11 PSEs were selected; however, 
only 8 PSEs completed the program and received support 
across various aspects of their business. At the program’s 
outset, a needs assessment was conducted to identify gaps 
in, and opportunities for gender mainstreaming along with 
a baseline assessment to establish the status of gender 
integration within the PSEs and their value chains. At the 
end of the program, an endline assessment was conducted 
to evaluate the progress /changes in gender integration over 
time as well as the impact of the PSE’s business operations 
on women and climate.

Extent of gender mainstreaming in the 
PSEs’ business models 

1. Adoption of new Gender-inclusive HR policies

86% of PSEs reported implementing new gender-
inclusive policies after receiving support from 

the program. The remaining 14% did not implement 
any new gender-inclusive policies because they already 
had an existing gender-focused policy framework. 
A detailed analysis indicated that for PSEs without 
pre-existing HR manuals and policies, the program 
predominantly helped in formulating HR manuals and 
inclusive policies. For PSEs with established HR manuals 
and policies, the program was instrumental in effectively 
implementing and integrating gender-inclusive policies 
which significantly impacted the PSE’s recruitment, 
onboarding, and operational procedures. For instance, 
one PSE introduced a flexible working policy to support 
young mothers. Another PSE revised its recruitment 
policy to actively encourage female applicants for senior 
positions, resulting in the successful hiring of a woman 
for a recently advertised senior position. These changes 
fostered a more inclusive workplace culture within the 
PSEs, characterized by improved time management and 

increased productivity among employees, a noticeable 
boost in confidence levels, particularly among female 
employees, and an uptick in female customers.

2. More inclusive workforce with an increased 
number of women engaged at the 
management level

By the end of the program, women comprised 51% 
of PSEs’ total workforce indicating equal gender 
representation.

Our analysis revealed that a larger proportion of female 
employees (70%) held full-time positions, while male 
employees were more likely to occupy more part-time 
roles (78%). The percentage of female part-time female 
employees increased from 17% at the beginning of the 
program to 22% at the end of the program. The higher 
proportion of women in full-time roles compared to 
part-time roles was attributed to the nature of work, 
with full-time roles primarily involving administrative 
and accounting responsibilities, while part-time roles 
were associated with extension services and production 
activities. 

By the end of the program, the representation of women 
in leadership positions across PSEs improved from 8% 
at the baseline to 11% at the endline. Discussions with 
the PSEs’ founders indicated that while achieving a 
more balanced gender representation in managerial 
roles is crucial, it would require more time, as hiring 
decisions were largely based on immediate operational 
needs. Furthermore, PSEs noted a higher number of 
male applicants compared to female applicants for the 
senior positions advertised during the program. Alt: 
Furthermore, PSEs observed that a higher number of 
men applied for senior positions advertised during the 
program compared to women. 

Photo Courtesy : Intellecap’s team taken during interactions with 
women farmers in Rwanda.
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100% of PSEs reported an improvement in 
workplace culture, such as better gender 

perceptions and attitudes towards women employees, 
as compared to the beginning of the program.

Figure 5: Women vs men workforce indicators (n=7)37 

3. Regular gender-focused training and capacity 
building of employees

65% of PSEs reported conducting regular training and 
capacity-building initiatives for their employees while 35% 
reported conducting at least one training for their employees 
during the program. 

These trainings focused on gender and business-related 
topics as outlined in the PSE’s respective Gender Action 
Plans. In total 193 employees (120 female employees and 
73 male employees) participated in these sessions.

An analysis of employee participation in training activity 
across all PSEs revealed that 62% of those attending the 
training programs were women, indicating a higher level of 
interest in training and capacity-building endeavors from 
female employees as compared to their male counterparts. 
Conversely, training activities involving fieldwork and 
practical experimentation saw greater participation from 
male employees.

Table 8: Gender-focused trainings by PSEs38

Indicator Description %

Frequency of training
Regular 65%

Ad hoc 35%

Training manual

Developed 25%

Work in progress 55%

Not developed 20%

Participation of employees (Total Employees= 
193; M=73; W=120)

Women 62%

Men 38%

Women Men

0% 20% 40% 60% 80% 100%

Leadership

Part-me

Full-me Staff

Total Workforce

11%

89%

22%

78%

70%

30%

51%

49%
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Employees (Total 
Employees= 193; 

M=73; W=120)
Men 38%

Areas on which training was conducted by the PSEs: 
i. Gender, inclusivity, and diversity  
ii. Production and operational-related  
iii. Marketing and sales  
iv. Climate-smart adoption practices  
v. Extension services

4. Improved investment attractiveness due to 
gender mainstreaming

71% of PSEs reported attracting impact investors 
i.e. investors interested in funding businesses 

that address social and economic challenges in their 
communities. The gender-focused investment readiness, 
pitch preparation, and investor networking support 
provided by the program helped these PSEs attract 
such investors. PSEs raised a total of USD 1.8 million 
during the program period. PSEs who secured funding 
as a result of the support provided by the program, did 
so in the form of grants, debt, and equity, with amounts 
ranging from USD 12,000 to USD 1.7 million. 

Among the PSEs that secured funding during the 
program, 40% allocated the funds to capital expenditure 
(CAPEX) activities, such as procuring new machinery 
and fleet, while the remaining 60% directed most of their 
funds towards operational activities, including recruiting 
key personnel, restructuring distribution channels, and 
expanding into new regions. PSEs that did not secure 
funding during the program reported a significant 
increase in their investor engagements and expressed a 
positive outlook for future fundraising endeavors.

5. Improved business processes such as last-
mile delivery models for women farmers

28%  of PSEs implemented last mile-delivery 
models that would enable them to increase the 

participation of women farmers in their value chain, 
while 57% developed new products and services 
specifically for their women value chain partners 
(customers, distributors, and suppliers). For instance, 
two PSEs introduced an agri-input credit facility to serve 
their female customers, while another PSE introduced 
an urban farming initiative, using raw materials provided 
by women farmers to install vertical gardens.

100% of the PSEs revamped their marketing strategies 
and customer delivery processes to incorporate gender 
considerations. For instance, some PSEs curated their 
messaging to appeal to women farmers through the use 
of illustrations and images featuring women farmers and 
developed gender-sensitive content, across both online 
and offline channels.

6. Revenue growth from diversification 
and adoption of gender transformative 
approaches

71% of PSEs reported revenue growth during the 
program, with an average growth of 27% across 

all participating enterprises. Notably, one PSE reported 
a 60% revenue growth during the program, attributing 
this success to diversifying into establishing vertical 
farms and training women farmers to manage these 
farms. Another PSE reported a 70% revenue growth 
as a result of implementing gender transformative 
approaches such as improved customer segmentation 
and targeted gender marketing. 

PSEs that did not report revenue growth pivoted their 
business models to focus on core aspects of their 
business while outsourcing/discontinuing secondary 
and least-income-generating activities. For instance, 
one PSE discontinued the direct sale of degutted fish 
to women traders, and instead adopted a digital sales 
platform and a franchise model in both rural and urban 
areas. Even though such business model pivots were 
not beneficial in the short-term, they were necessary to 
address gender bias in the sector and ensured long-term 
business growth. 

Extent of positive impact on women value 
chain actors 

7. Increase in number of women value-chain 
actors

71% of the PSEs reported successfully increasing 
the number of female value chain partners 

(customers, farmers, distributors etc.) and enhancing 
the involvement of female partners within their value 
chain since the program’s inception. The program aimed 
not only at increasing the number of women employed 
by PSEs but also increasing the number and participation 
of women across value chain activities.

Within this group, 58% of PSEs reported a 21%-40% 
increase in engagement with value chain partners and 
14% saw a 11%-20% increase. Most PSEs adopted new 
farmer engagement models to onboard more women, 
such as offering bundled value-added services (inputs, 
access to markets, etc.), employing a community-based 
approach to create awareness, providing training and 
capacity building support, and setting up a credit facility. 
Other PSEs refined their last-mile distribution models 
or offered targeted products for women. For instance, 
Griincom’s installation of vertical gardens was aimed at 
employing female farmers and resulted in a 50% increase 
in garden installation. Businesses engaged in organic 
input production showed the most significant increase 
in engagement with female partners across their entire 
value chain. PSEs with the lowest engagement with 
female stakeholders typically operated as produce/
inputs aggregators.
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Figure 6: Engagement of women value chain actors (n=7)39 
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8. Adoption of new women-focused strategies 
for increased involvement of women value 
chain partners

Most PSEs reported adopting new strategies to 
support their women value chain partners (customers, 
distributors, and suppliers). Two main categories of 
strategies categories emerged from the endline survey: 
one focused on new company policies offering preferred 
transaction terms, such as credits and discounts to the 
women, while the other focused on making products 
and sales channel(s) more accessible, affordable, and 
suitable for women’s needs. 

71% of PSEs adopted policies in the first category 
with examples including extending a 30% credit 

on total input purchases to women groups, applying 
direct discounts exclusively for women customers, and 
offering credits for bulk purchases by women’s groups. 
The remaining 29% either had pre-existing women-
focused strategies in place or required additional 
investments to implement such new strategies. In the 
same vein, 86% of PSEs adopted new strategies/policies 
in the second category, such as implementing last-mile 
service delivery service for women’s farmer groups, 
delivering extension services through a cooperative-
based model, and introducing smaller, affordable and 
portable product packages. 

Adopting new policies that focus on women has had a 
direct impact on the retention of women value chain 
partners. All PSEs that adopted such strategies also 
reported improved customer retention, attributing this 
improvement to a more value-based engagement with 
the women stakeholders.

Figure 7: New strategies implemented by PSEs (n=7)40 
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9. Increased number of trainings for women 
value chain partners

71% of PSEs conducted training for their women 
value chain partners during the program, an 

improvement from the 57% that conducted such training 
before the program.

These training sessions were typically conducted in 
mixed farmer groups or cooperative societies and 

focused on topics such as good agriculture practices to 
help the farmers improve their yields. A total of 16,997 
value chain partners participated in these sessions. 
Further analysis showed that 78% of the training 
participants were female and 28% were male. Of the 
PSEs that conducted training, over half (57%) took 
special measures to increase women’s participation. 
For instance, one PSEs introduced flexible training 
schedules while another delivered the training at 
women’s residences/businesses.



38

Table 9: Value chain partners trained by PSEs in the program duration (n=7)41

Indicator Description %

Training of women value chain partners
Conducted training 71%

Did not conduct training 29%

If conducted training, took special measures to increase 
women’s participation in training

Yes  57%

No 43%

Participation of women and men in the training
Women 78%

Men 22%

10. Enhanced financial support to women value 
chain actors

43% of PSEs reported forming financial 
partnerships during the program’s lifetime to 

provide improved credit facilities to women value chain 
actors. As a result, over 15,000 women smallholder 
farmers were able to access these credit facilities during 
the program’s duration.

The remaining 57% of PSEs did not form financial 
partnerships but implemented measures such as flexible 
payment terms to ease the financial burden on women 
customers and distributors. Additionally, a positive 
correlation was observed between access to finance and 
positive changes in the behavior of family/community 
towards women. Women value chain actors across all 
PSEs that provided financial support reported a positive 
change in community/family attitudes as a result of their 
improved financial status.

Figure 8: Partnerships established by PSEs to offer 
financial support (n=7)42

11. Enhanced productivity/ increase in income 
for women value chain actors

86% of PSEs reported significant increases in 
productivity and income for their value chain 

partners since the beginning of the program. 

Figure 9: Productivity/increase in income for women value 
chain partners (n=7)43 

Using the support received from the program, each PSEs 
established an M&E framework to actively track changes 
in yield and income among their women value chain 
partners. For instance, one PSE recorded a 50% increase 
in the yield of vegetable farmers that adopted vertical 
gardens while another noted an up to 25% increase in 
income for maize farmers who used the enterprise’s 
organic inputs. Interestingly, a positive correlation 
was found between providing training and increased 
productivity for women value chain actors. The endline 
survey revealed that all PSEs who provided training also 
reported productivity and income increases for their 
women value chain partners.
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5. 
Case Studies of Enterprises 
Supported by the Program

Photo Courtesy : Intellecap’s team taken with Green Harvest greenhouses in the background in rural Rwanda.
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5.1.1 Sectoral overview – 
Aquaculture in Kenya 

Kenya’s aquaculture industry has recorded significant 
progress over the past two decades. Aquaculture production 
has steadily increased, contributing significantly to the 
country’s total fish production. In 2003, Kenya produced 
around 1,012 metric tons (MT) of fish through aquaculture, 
which increased to 19,945 MT in 2020.44 Production needs to 
further increase to 150,000 MT by 2030 to fulfil the existing 
demand.45 Among the various varieties of fish, Tilapia has 
gained popularity with farmers in Kenya, due to its low cost 
of production and high nutritional value. The Government 
has aided the increase in Tilapia’s production through various 
types of technical support, funding, and market linkage 
initiatives, such as the Economic Stimulus Program, which 
aims to provide tilapia fingerlings and support small-scale fish 
farmers in increasing their income.

Farmers have increasingly adopted improved fish farming 
techniques, such as using modern ponds and recirculating 
aquaculture systems (RAS) to optimize fish production. These 
systems help control water quality, reduce disease risks, and 
improve the growth rate of fish. Integrating aquaculture with 
other agricultural activities, such as poultry and crop farming, 
has become more common. This integrated approach allows 
farmers to maximize resource use, decrease production risk, 
diversify income sources to better withstand shocks, and 
enhance food security.

Research institutions, such as the Kenya Marine and Fisheries 
Research Institute (KMFRI),46 have also conducted studies and 
introduced various innovative technologies for the aquaculture 
sector. KMFRI has worked extensively on innovative 
practices such as climate-smart aquaculture technology and 
multitrophic aquaculture, introducing them to the sector 
by training farmers and County fisheries officers. These 
innovative practices have helped realize intensification to 
overcome the decreasing size of land holdings, changing water 
temperatures, and increased frequency of flash floods, among 
others.47 This type of research and the adoption of resulting 
innovative practices has led to improvements in fish breeds, 
and better disease management and feed formulation. Finally, 
the Government has supported the sector by strengthening 
regulatory frameworks. For instance, it has established the 
Aquaculture Act, which provides guidelines and regulations 
for the sector, ensuring responsible and sustainable practices.

5.1 AQUARECH
Fish Farming Platform in Kenya

Figure 10: Fish being sorted by farmers at Ogal Beach, Lake 
Victoria, Kisumu County

Aquaculture contributes significantly to the well-being of 
farmers, their communities and the environment. It does 
this in several ways: 1) By providing a source of sustainable 
livelihoods for farmers: Aquaculture had aided poverty 
reduction by 23% -37% and increased incomes by 19%-23% 
for small scale producers; 2) By improving food security: 
Aquaculture provides an affordable source of animal protein 
for low-income populations leading to the eradication of 
hunger and improved nutrition48 (aquaculture contributes 
to a steady increase of 7.5% in fish production annually); 

49 3) By increasing women’s empowerment: Aquaculture 
requires lower inputs and labor, and yields higher net returns 
as compared to traditional fisheries, enabling more women 
to take up the practice, thereby creating income generation 
opportunities for women;50 4) By creating a positive impact 
on the environment: Aquaculture reduces pressure on wild 
fish stocks and promotes sustainable practices51 that reduce 

fish production cycles by 35%.52

Photo Courtesy : Intellecap’s team.
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5.1.2 Challenges faced by the 
aquaculture sector in Kenya

Sector-level challenges

At a macro level, Kenya’s aquaculture sector faces several 
challenges that threaten its sustainability. Small-scale 
farmers find it difficult to take up aquaculture at a commercial 
scale, given the high cost of production for large ponds (due to 
the high input cost). Access to credit could ease the upfront 
burden of input costs; however, financing is not widely 
available. Lack of or difficulty in accessing credit results 
in farmers acquiring cheap and locally available inputs to 
continue production.53 Unavailability and inadequate supply 
of quality feed and fingerlings impact produce quality and lead 
to high fish mortality rates.

The cost of building and maintaining ponds further adds to 
the woes of fish farmers. Farmer’s face several challenges in 
pond maintenance, such as ponds drying up during droughts, 
siltation of ponds from excessive feed accumulation, and 
poor security.54 Moreover, farmers often lack the agronomic 
expertise required for fish farming, and there are few avenues 

to build their capacity. Farmers rely on extension officers as 
their primary source of information. However, uncoordinated 
promotion efforts from the government, research institutions, 
NGOs, and other authorities lead to farmers receiving varying 
and often incomplete information.55 This lack of information, 
coupled with limited access to markets, affects farmers’ 
profitability and has acted as a hurdle to the aquaculture’s 
growth in Kenya.

At a micro-level, there is a severe influx of Tilapia imported 
from China in the market. Tilapia is the major fish species 
produced and consumed in Kenya, accounting for over three-
fourths of the production.56 Chinese Tilapia not only undercuts 
local fish farmers on price, it is also surrounded by quality 
issues—such as alleged high contamination levels, which 
include traces of lead, mercury, and some pesticides.57

 

Photo Courtesy : Intellecap’s team taken during interactions with farmers in Kenya.
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Figure 11: Value chain of the aquaculture industry in Kenya
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Gender-related challenges

Women play a significant role in Kenya’s aquaculture 
industry; however, the industry is characterized by a highly 
gendered division of roles. 

Around 75% of the fish farmers in the region are men58 (who 
control production), while a majority of fish traders are women 
(however, extensive fish aggregation facilities and market 
centers are still managed by men). This practice eliminates 
women from the production side of the fish value chain. 
Moreover, while most of the fish traders on Kenyan coasts 
(who buy and process fish for local markets from small-scale 
fishermen) are women, they must buy fish from fishermen. 
A rising demand in fish from traders, particularly women, 
alongside a dwindling supply of fish has given rise to the 
practice of quid pro quo transactions—commonly termed ‘Fish 
for Sex (FFS)’ trade59 or Jaboya, an extra monetary strategy to 
sell fish to traders. In the Jaboya system, women fish traders 
engage in sex with fishermen to gain preferential access to 
fish, given that fish produce is limited, and availability of funds 
does not always translate to access for traders. This practice 
not only makes women traders vulnerable to gender-based 
violence but also exposes them to health risks such as HIV. 
Estimates suggest that 30%-40% of fishing communities 
across Kenya are affected by HIV.60 Nonetheless, the declining 
availability of fish has strengthened the ties between social 
and ecological systems around the lake to secure fish supply, 
which is often the only source of income for women traders 
to support their families.

Even in the evolving aquaculture ecosystem, where both 
men and women participate in fish production, men tend to 
produce and trade higher volumes of fish than women. This 
gender disparity is a result of the challenges faced by women, 
including lack of access to capital, limited knowledge and 
expertise in fish farming, and traditional and cultural biases 
against women in the sector. 

Climate change-related challenges

Climate change is increasingly threatening the sustainability 
of aquaculture and fish production systems.61 A study by 
the University of British Columbia Institute for the Oceans 
and Fisheries indicates that global warming could reduce 
global aquaculture production by as much as 16% by 2090.62 
In Kenya, the direct and indirect impact of climate change will 
affect an estimated 40% of the current production potential 
of aquaculture.63 Rising temperatures, changing precipitation 
patterns in freshwater ecosystems, and more frequent 
storms, endanger fish habitats, fish stocks in production 
systems, production infrastructure (such as fish farms), and, 
consequently, the livelihoods of fish farmers.64 For instance, 
frequent floods reportedly destroy fish farms in Kenya, and 
farmers in the Lake Victoria region often have to deal with 
fish kills65 due to upwelling.66 

Changes in sea surface temperature may change local 
underwater ecosystems, leading to increases in infestations, 
thereby increasing operating costs for aquaculture and 
altering the abundance/composition of fish stocks in 

capture fisheries. Altered precipitation patterns may result 
in migration patterns changing, lower water quality, and a 
greater risk of drought. For the aquaculture industry, these 
biophysical effects impact fingerling availability, increase pond 
maintenance and production costs, and reduce productivity. 
Finally, increased frequency and intensity of storms increase 
the risk of diseases and alter water salinity, leading to the loss 
of fish stock, impact wild fish recruitment, and increase the 
amount of capital required to design and build infrastructure 
that can withstand storms.

5.1.3 Business/Operating model 
of Aquarech

Started in 2019 in Kenya’s Lake Victoria region, Aquarech 
is a social enterprise that works with rural, small-scale fish 
farmers, assisting them in improving productivity, increasing 
incomes, and developing an inclusive community-based 
aquaculture value chain. Aquarech’s business model involves 
selling inputs (high-quality fish feeds) to fish farmers, buying 
fish from the farmers through established aggregation 
facilities (fish bulking centers), and trading fish through 
Aquarech-owned depots based in local market centers where 
traders (women and youth) and retail and B2B customers can 
buy the fish produce. Aquarech establishes fish distribution 
outlets in low-income areas to sell fish directly to low-income 
communities and increase their access to fish as an affordable 
source of protein. Aquarech works with two categories of 
farmers: i) individual small-scale / subsistence fish farmers 
and ii) commercial farmer groups. Aquarech engages both 
these farmer categories through contract farming agreements.

The business uses remote sensing technology to collect and 
consolidate data. It then uses this to assist fish farmers in 
deciding when to place feed orders, monitor their fish’s growth 
and development, and recommend mitigation measures where 
growth is not in tandem with expectations. Aquarech also uses 
this data to manage its supply chain and coordinate marketing 
activity for expected fresh fish harvests. 

Photo Courtesy : Stock photo.
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Figure 12: Aquarech’s business model

Aquarech makes its products and services accessible to 
its target market through a mobile-based digital platform. 
Aquarech has a digital platform that allows small and medium-
sized fish farmers to access quality inputs and traders to 
access fish for trade. It procures bulk feed from feed millers 
and sells this to farmers on its platform (Aquarech Farmer 
App). Farmers can also use the USSD App to buy feed. Farmers 
can also access their production data via a smartphone or 
USSD code application, which is easy to use and maintains 
information integrity, allowing farmers to make production- 
and sales-related decisions with security and ease. 

Aquarech is working towards adapting to the effects of 
climate change on Kenya’s aquaculture industry while also 
empowering the communities involved in the sector. To 
overcome quality issues in local fish production, Aquarech 
offers farmers remote sensors which are integrated into its 
App to monitor fish growth from stocking to sale. The remote 
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Aquarech’s vision of shifting fish procurement entirely onto 
its app, thus eliminating direct interactions with fishermen on 
the coasts, has the potential to eliminate FFS in the region; 
however, implementation is limited, with most traders still 
buying fish from the open market at the beginning of the 
GLOW program.

At the start of the program, Aquarech planned to introduce 
contractual cage farming with the aim of empowering fish 
farmers, especially women and youth. Cage farming, also 
called net pen aquaculture, is a farming technique that involves 
raising fish in submerged cages built in water bodies such 
as lakes and seas. The cages are constructed to confine the 
aquatic organisms (fish) while allowing water to flow through, 
providing a controlled environment for their growth and 
maintenance.

In line with the overall objectives of the GLOW program, 
Aquarech was selected for the implementation research 
because of its potential to enable a low-carbon transition of 
the aquaculture ecosystem and integrate women across the 
sector’s value chain. Aquarech’s business model demonstrates 
the potential to create the following benefits that align with 
the program’s objectives: 

• Training farmers on good aquaculture practices, the 
effects of climate change, and coping mechanisms.

• Providing access to improved and more efficient 
feeds that reduce siltation in ponds, thereby 
helping maintain an ecological balance (particularly 
oxygen levels) in the ponds.

• Offering remote sensors to fish farmers to monitor 
production cycles and suggest a precise feeding 
regime as well as enable farmers to monitor and 
control water temperatures to adapt to climate 
change.

• Providing precision farming techniques that 
eliminate overfeeding or underfeeding and help 
lessen the impact of feed on ecological systems 
within the water bodies.

• Creating entrepreneurship and employment 
opportunities for women in fish production by 
proactively targeting women groups for training 
and onboarding them as cage fish farmers.

• Reducing the vulnerabilities of women fish traders 
to FFS by linking them with fish produce through 
the Aquarech app.

• Running fish distribution outlets that directly 
serve low-income communities, increasing their 
access to fish as a source of protein, with 60-80% 
of individual buyers being women.67

Women play an important role in the fisheries sector, making 
up nearly half of the overall workforce in the fisheries value 
chain.68 Despite women’s participation in the value chain, 
gender inequalities persist due to inadequate education and 

training, cultural and societal norms, and lack of financing, 
which prevent women from fully participating in economic 
opportunities and decision-making in the sector. This is where 
Aquarech is playing a part in helping small-scale women fish 
farmers adapt to climate change while actively championing 
gender mainstreaming in the sector.

Figure 13: Intellecap and Aquarech teams at the Aquarech 
headquarters during the baseline assessment

5.1.4 Support provided by the 
program to Aquarech

Through a tailored Gender Action Plan and a comprehensive 
training program designed on the basis of an in-depth, on-
ground needs assessment, the implementation research 
supported Aquarech in improving women’s representation 
and deepening gender impact across their entire value chain—
from production to fish trading, as well as in promoting low-
carbon development in the sector. The GAP targeted four 
broad outcomes critical in ensuring that Aquarech accelerates 
its low carbon transition and improves positive outcomes for 
women’s economic empowerment:

• Increased access to fish feed for women fish 
farmers.

• Formalized access to fish for women fish traders 
through the online platform, reducing exposure 
to FFS.

• Increased use of the digital platform to link farmers 
with inputs, markets, and advisory services

• Improved financial and operational efficiencies 
for the business, along with gender integration.
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Figure 14: A snapshot of Aquarech’s Gender Action Plan

Gender mainstreaming TA support interventions

1. Increase participation of women in fish production 
through improved feed and input access

The Gender Action Plan developed for Aquarech identified 
the importance of including more farmers in the supply chain. 
Thus, while Aquarech was looking at contracting cage fish 
farmers to ensure a steady supply of quality fish to their 
depots, it worked on identifying women fish farmers in a 
targeted manner, offering them training on best practices 
for operating in the industry. 

Targeted onboarding of women is not only helping increase 
women’s representation on the production side but also 
arming them with the proper knowledge, skills, and technology 
to do so more efficiently.

Moreover, women fish farmers present in the sector are unable 
to procure quality feed, which results in inferior quality fish 
produce and leads to women realizing lower incomes than their 
male counterparts. The GAP focused on increasing gender 
integration by making the app more accessible for women 
and training them to procure high-quality feeds, resulting in 
an improvement in product quality. Reportedly, more women 

farmers than men farmers attend these trainings. Moreover, 
the training content is also available on the Aquarech app for 
future reference. Aquarech has recorded a 20% increase 
in women farmers purchasing feed from the platform. 
Currently, over 60% of the farmers buying feed from the 
platform are women.69

 

 

sPriority GAP
Areas

Key Activities

Increased access to 
organic inputs for 

women farmers in the 
North-Rift region of 

Kenya

Formalised access to 
fish for women fish 
traders through the 
platform, reducing 

exposure to FFS

1. Agreements to 
contract women fish 
farmers 

2. Increased engagement 
with women farmers

3. Increased number of 
women farmers buying 
feed from Aquarech

1. Increase engagement 
with women traders

2. Onboard women 
traders on the 
Aquarech platform for 
fish sourcing 

3. Partner with BMUs and 
fishery officers to 
identify women 
farmers/ traders

1. Development of M&E 
framework

2. Tracking 
gender-disaggregated 
data through app

3. One-on-one marketing 
and operational 
planning sessions with 
experts

1. Gender 101 training

2. Preparation of 
Gendered Business 
Model Canvas

3. Designation of 
gender champion

1. 5 women groups contracted 
at endline in Sep 2023 (out 
of 18 farmer groups)

2. 3,058 farmers engaged 
(Female 663, Male 2,395)

3. 60% of Aquarech’s women 
farmers buying feed from 
Aquarech at endline as 
compared to 5% of women 
farmers at baseline

1. 997 traders engaged at endline 
(Female 764, Male 233), as 
compared to 40 at baseline

2. 99% of women traders 
onboarded on the App

3. Partnered with 30 BMUs

Enhanced financial and 
operational efficiencies 
for the business, along 

with gender integration

1. Create awareness of 
gender considerations 
in the workplace

2. Enhance pitch deck to 
highlight gender 
impact for fundraising

1. Elect Gender 
Champion

2. Investment readiness 
training

3. Pitch preparation

4. Pitch day

1. Gender Champion elected 
leading to sensitization of staff

2. Raised equity funding from 
AquaSpark by showcasing 
climate and gender impact

Interventions Key Results

Photo Courtesy : Stock photo.
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The GAP also highlighted the importance of contractual 
fish farming for Aquarech’s supply chain; the enterprise 
now focuses on achieving gender mainstreaming through 
contractual fish farming with women and youth. In addition, 
Aquarech has received funding from DEG Impulse to support 
contractual fish farming and develop an inclusive aquaculture 
system by bringing in more women and youth.

As of June 2023, Aquarech had already contracted five 
women groups (with 15-20 women farmers in each group) 
and sensitized them to the sector’s challenges as well as 
trained them on best practices. Aquarech also raised capital 
to increase the number of contractual women farmer groups 
to 30 in 2023 by offering cages for women farmers to 
undertake cage fish farming. It has received commitments of 
Euro 100,000 to support contractual fish farming, including 
providing cages to women farmers, and an additional grant of 
Euro 250,000-300,000 focused on delivering specific support 
for women farmers.

Aquarech is now working with the Beach Management Unions 
(BMU) to ensure that the women’s self-help groups are 
certified by NEMA/KEMFRI,70 and registered as cooperatives. 
Such certifications help women’s groups adopt a more 
formal structure, create organized leadership, and increase 
transparency. Additionally, a more formal and transparent 
structure allows Aquarech to track payments more effectively 
for cages provided to women farmer groups. Aquarech plans 
to register these groups with social services and open back 
accounts for them in the future.71 Access to financial support 
and assistance will strengthen women farmers’ social standing 
and economic agency while enhancing financial inclusion for 
an otherwise unbanked population.

Box 3. Aquarech’s Public Private 
Partnership (PPP) with the Lake Basin 
Development Authority (LBDA)

Aquarech has partnered with the Lake Basin 
Development Authority (LBDA), which has provided 
them with a training center and a hatchery unit. The 
training center can accommodate up to 80 people. 
The facility is being renovated to incorporate gender-
friendly facilities such as comfortable classrooms and 
a nursery for women with children and is expected to 
become operational in November 2023.

Aquarech has taken over the LBDA Hatchery facility in 
Kibos, Kisumu, renovated the buildings and the ponds, 
and currently have brood stock in the ponds ready 
for production in September 2024. The enterprise 
expects to be selling fingerlings to farmers from 
September/October 2024.

Additionally, Aquarech was showcased at the Blue 
Food Innovation Summit as one of the top six promising 
start-ups offering solutions that are changing food 
systems in the blue economy sector.

In addition, Aquarech has onboarded individual farmers (both 
men and women) to support the production of fingerlings and 
juvenile fish, which will be sold to contracted fish farmers, 
most of whom are women. This arrangement will ensure the 
supply of good-quality fingerlings to contracted women farmer 
groups and aid their overall productivity, further boosting 
their revenue.

Figure 15: Fish farming at Ogal Beach, Lake Victoria, Kisumu County

Photo Courtesy : Intellecap’s team.
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Box 4. Piloted remote sensing technology 
to monitor production data in partnership 
with a technology provider

Aquarech had also been piloting remote sensing 
technology to ensure precision feeding in fish farming. 
The remote sensor is designed to read the water 
temperature and feed this information to the Aquarech 
app. As a result, the app indicates the quantity of feed 
to be provided each day based on 3 key factors—water 
temperature, number of fish, and size of fish. The data 
on number and size of fish are collected in the app 
during farmer registration. Thus, for the sensor to 
be effective, farmers need to key in fish stock data 
regularly.

Pilot testing revealed that farmers can reduce costs 
by 30% using this technology. Therefore, scaling up 
the use of these sensors by fish farmers for precision 
feeding will eliminate underfeeding or wastage. 

As of June 2024, Aquarech has deployed 52 sensors 
and plans to deploy an additional 48 sensors during 
the rest of the year. 

2. Formalize access to fish for women fish traders through 
the platform, reducing exposure to FFS

While Aquarech built its app with a vision to digitize fish 
production and trade, it focused on leveraging the app on 
the production side—to improve access to feed and monitor 
fish growth. However, the baseline assessment identified the 
potential impact of expanding the app’s use for fish trade, and 
consequently, this became an essential action item under the 
Gender Action Plan. 

Using the app for fish trade entailed many more women 
traders being onboarded to the app and sensitized to the 
benefits that such a platform could bring to their business. 
Direct procurement of fish from the Aquarech app means 
women traders can break free from the cycle of FFS trade, 
get regular access to fish through a formalized channel, and 
contribute to increasing their household income in a dignified 
manner.

In line with recommendations in the GAP, Aquarech launched 
version 2.0 of its app in May 2023, which captures the 
gender of registered farmers and traders and assesses the 
engagement levels of women and men within Aquarech’s value 
chain. Through enhanced support on the fish trading side from 
the program and GSMA, Aquarech has onboarded 99% of its 
fish traders onto the app. To make the platform more inclusive, 
Aquarech has also been undertaking periodic reviews to 
identify any bottlenecks in women’s access to fish and feed 
from the platform. During the baseline assessment in August 
2022, Aquarech was working with 40 fish traders (no sex 
disaggregation was provided), most of whom were sourcing 
fish offline. As of September 2023, a total of 997 traders have 

been onboarded on the app for direct fish sourcing, of which 
764 are women. 

3. Ease access to finance for value chain actors

While providing fish feed for farmers in the region, Aquarech 
realized the importance of access to credit. Women farmers, in 
particular, tend to have significantly less access to formal credit 
and savings as compared to their male counterparts, which 
limits their ability to procure quality inputs in a timely manner, 
acquire productive assets such as land (which most women 
farmers do not own), and manage shocks (including financial 
shocks such as seasonal income decline, climatic shocks such 
as droughts/ floods leading to reduced productivity, and other 
shocks such as COVID-19). The baseline assessment found 
that Aquarech offered input credit to farmers on its books 
to enable fish farmers to purchase quality feed in a timely 
manner. However, Intellecap also found that Aquarech was 
extending this credit only to a handful of its farmers. This 
was due to two reasons: 1) credit was offered only to trusted 
fish farmers in the founders’ and staff’s networks, in order 
to manage credit risk, and 2) internal capital constraints 
allowed for only a limited amount to be allocated for providing 
such credit. Moreover, since the founders’ farmer networks 
comprise of mostly male farmers, who availed most of the 
available credit, women were left out of this provision.

Photo Courtesy : Stock photo.
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Figure 16: Farmers from the FishMongers Working Group during the baseline assessment

The GAP recommended that the Aquarech team integrate 
a module to make farmers aware about the availability of 
input credit. During the TA support, Aquarech sensitized 
its contracted farmer groups, primarily women, and helped 
them understand the importance and benefits of availing its 
credit facility. The training resulted in an increased number 
of women accessing credit to buy fish feed. Following the 
training, women farmer’s uptake of credit has increased by 
over 200% (from 15 women accessing credit in August 2022 
to 46 women in September 2023 at the endline assessment), 
and a 100% order fulfilment rate has been recorded for 
women who now access credit from Aquarech. 

However, since credit is being offered from Aquarech’s 
internal capital resources, the enterprise can only serve a 
limited number of farmers. To overcome this challenge, 
the GAP recommended that Aquarech engage and partner 
with microfinance institutions willing to offer credit to fish 
farmers along with bookkeeping and financial management 
training. At the time of the midline assessment in February 
2023, Aquarech was in discussions with several microfinance 
institutions to extend input credit to fish farmers contacted 
by the enterprise. In September 2023, Aquarech signed a 
MoU with a local bank to integrate financial offerings into 
the Aquarech app so that farmers can access credit directly 
from the app.

4. Leverage gender data from the Aquarech app for 
customer outreach and onboarding

During the baseline assessment (August 2022), it was 
established that several Aquarech farmers and traders have 
been using the app for feed and fish procurement, respectively. 
The company also has a significant footprint across social 

media platforms such as Facebook, LinkedIn, and Instagram. 
However, there was no gender-disaggregated data to validate 
the engagement levels for men and women separately on the 
app or the social media platforms. 

The GAP recommended the integration of a feature on the 
App that not only captures the user’s gender to understand 
usage by women vs. men but also captures their location to 
ascertain the geographic concentration of Aquarech farmers 
and traders. In May 2023, Aquarech launched an updated 
version of the Aquarech app to capture women’s engagement 
levels across various platforms. The updated app led them 
to witness a 2.9% increase in their social media followers 
by September 2023, with engagement on LinkedIn at 39%, 
Facebook at 29%, and Aquarech website at 40%. According to 
the enterprise LinkedIn is the leading platform for Aquarech for 
investment-related and partner engagement, while Facebook 
witnesses higher customer engagement. The overall increase 
in engagement of women across various digital platforms will 
increase awareness about the value of Aquarech’s app among 
women farmers and traders. As a result, more farmers and 
traders are expected to register as app users.

5. Appoint a Gender Champion to drive gender outcomes 
for the business

While Aquarech has been undertaking various initiatives to 
improve women’s representation within the business, the 
enterprise needed a roadmap on how to translate this objective 
into action. The GAP recommended that Aquarech appoint a 
Gender Champion who would work towards achieving gender 
outcomes for Aquarech. The Gender Champion would ideally 
be a middle or senior manager with the ability to influence 
staff members. 

Photo Courtesy : Intellecap’s team.
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The appointment of the Gender Champion helped Aquarech 
sensitize its staff about gender roles and aimed to eliminate 
unconscious biases within the team. This sensitization 
improved working conditions in the enterprise and helped 
create a buy-in for the roadmap toward engaging more women 
as farmers and traders.

Business efficiency interventions

1. Enhance financial and operational efficiencies for the 
business, along with gender integration

Training for investment readiness and provision of 
opportunities for investor networking

As part of the implementation research, Aquarech received 
hands-on training on investment readiness, which covered 
identifying relevant capital sources, understanding investor 
expectations, and increasing investor engagement. In addition, 
Intellecap supported Aquarech in updating its pitch deck and 
refining the elevator pitch. Intellecap also offered Aquarech 
an opportunity to participate in the Sankalp Africa Summit72 
2023 and 2024, during which the enterprise could network 
with multiple investors and other ecosystem stakeholders. 

Figure 17: Fish sorting on the banks of Lake Victoria

Development of an impact monitoring and measurement 
framework with a focus on gender and climate indicators

Finally, Intellecap worked with Aquarech to highlight its 
gender and climate impact. The enterprise’s pitch deck also 
included these impact parameters to help it network with 
gender-focused and climate-focused investors to raise capital.

In November 2023, Aquarech secured USD 1.7 million in 
equity funding led by AquaSpark, Acumen, Katapult, and Mercy 
Corps Ventures.73  Aquarech will utilize the funds to develop 
cold chain infrastructure, strengthen logistics, increase access 

to fish feed, improve the Aquarech mobile app, and increase 
team capacity to reach more farmers and traders. Aquarech’s 
fundraising effort and success establishes a strong case for 
investments into businesses that can scale climate-smart 
solutions while creating a social and economic impact on 
women.

Photo Courtesy : Stock photo.
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In the future, Aquarech aims to focus on some critical pathways for growth, as outlined in the table below.

Table 10: Pathways for growth for Aquarech

Contractual fish 
farming

According to Aquarech, contractual fish farming focusing on women and youth groups will be 
critical to its supply chain. Given its business expansion plans, Aquarech has been entering into 
contractual agreements with fish farmers to ensure a continuous supply of fish for its traders. 
It also sets the pace for the aquaculture industry with this model. As a result, the PSE looks to 

1.  Achieve gender mainstreaming through contractual farming and 

2. Ensure a consistent, reliable supply of fish on the Aquarech platform.

This model will ensure supply of quality fish for Aquarech’s customers while paving the way for 
a blue ocean strategy for the aquaculture sector.

Partnerships

Due to its keen focus on the contractual farming model, Aquarech needs to organize fish 
farmers into formal groups / cooperatives. This calls for Aquarech to identify on-ground 
partners that can help organize women and men farmers into groups or cooperatives; thus 
easing Aquarech’s onboarding and training process. Aquarech has partnered with BMUs to 
structure women’s self-help groups into cooperatives and help them become certified as fish 
farmers.

Expansion of feed 
supply

Despite procuring feed from 4 fish feed suppliers, farmers’ demand for feed far surpasses 
Aquarech’s supply to the market. This gap is largely due to Aquarech’s limited financial capacity 
for procuring fish feed. 

Aquarech plans to utilize part of its recent fundraising round to enhance its financial capacity, 
thereby increasing the amount of feed procured, while also supporting the onboarding of 
additional feed suppliers to fulfil current demand.

Franchise model

Currently, Aquarech sends the fish procured from farmers to its market depots, from where 
fish traders, retailers, and B2B customers can buy fish. Aquarech is looking to expand its reach 
by creating a custom franchise model to target rural setups where the demand for fish is less 
saturated than urban centers. The enterprise may open franchisees in cities such as Kisumu, 
Nakuru, etc., with a high concentration of middle-income earners. 

This model will create new jobs and increase market access for fish farmers, especially women, 
who will also be engaged as franchisees.

Lease-to-own 
model

Aquarech has introduced a lease-to-own model following its contractual fish farming model. 
This model enables women to access cages for cage fish farming through a loan from Aquarech, 
which is repaid in installments after every harvest until fully paid. The typical repayment period 
is three years, which cover 3 to 4 production cycles, since the repayment plan enables the 
groups to make profits while paying back the loan. 

Once fully repaid, the ownership of the cage is transferred to the women’s group.
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Box 5. The Aquarech business model has 
now ventured into the B2C model (as of 
March 2024).

Aquarech has opened company-owned Fish deli 
shops that sell fresh and air fried fish directly to end 
consumers. The fish is locally farmed, prepared, and 
delivered right to the customers’ doorstep. 

Customers can order the fish over the phone. The 
company has also launched the Aquarech Fish Deli 
app that consumers can use to buy fish.

5.1.5 Learnings across the key 
research questions

Research Question 1: What is the role of PSEs in accelerating 
the transition to a low-carbon economy while keeping 
women’s economic empowerment at the core of this 
transition?

Amplifying women’s leadership has the potential to 
transform aquaculture systems

Women’s engagement in the aquaculture value chain has 
been largely unrecognized and unreported, leading to gender-
blind policies and processes. However, women are crucial to 
mitigating climate risks, which are even more pronounced 
in fisheries and aquaculture. Therefore, the sector needs to 
become more inclusive and strive towards gender equality, 
not only at the organizational level but across value chains. 

A stepping stone in this direction is the appointment of 
a Gender Champion by enterprises to lead the gender 
inclusion agenda within the organization. The roles of a gender 
champion include sensitizing employees on gender roles within 
the business, helping to create better working conditions, and 
creating awareness of gender issues, among others. These 
activities will allow aquaculture businesses to develop a clear 
roadmap for engaging women actors across the value chain. 
Furthermore, these gender champions will encourage women 
farmers/ traders to take leadership positions within their 
communities and drive the adoption of digital and innovative 
solutions to foster gender equity. 

Research Question 2: What is the extent of the economic 
impact of climate-smart agriculture PSEs on women’s 
economic empowerment in their value chain? Does this 
translate to any social impact?

Simplifying access to fish could reduce existing 
vulnerabilities for women traders

Even though more than 80% of fish traders in Kenya are 
women,74 data/research show that many of them are 
vulnerable to the existing FFS practice prevalent in the 
fisheries and aquaculture industry. Given that a majority of the 

fish production is undertaken and controlled by men, women 
traders have to engage with male fish farmers to be able to 
procure enough produce to sell in the markets. 

Linking produce to a digital platform easily accessible to women 
can eliminate the cycle of FFS trade, thus reducing women 
traders’ vulnerability to this malpractice. Such linkage also 
ensures women’s access to produce at fair prices, potentially 
resulting in increased incomes and economic independence.

Research Question 3: What are the short-term, medium-
term, and long-term interventions (financial and non-
financial) required to support and scale such climate-smart 
PSEs to enhance their impact on women?

Promoting gender equity and showcasing gender impact 
is critical to scaling businesses in sectors with significant 
female participation but limited to low-paying / informal 
jobs.

Targeted business-level interventions such as gender 
sensitization training and regular check-in and feedback 
sessions with internal staff can help them better understand 
gender roles in the sector, improve working conditions, 
and create awareness of gender issues, among others. 
Even beyond the enterprise’s staff, such understanding has 
led to the development of a clear action map for engaging 
women value chain actors across all business levels, including 
farmers/suppliers, distributors, traders, and customers. Such 
interventions offer equal economic opportunities for women 
and result in their improved decision-making ability and 
personal agency.

Furthermore, financial interventions, such as investment 
readiness training, and understanding capital needs and 
matching them with relevant sources of capital, helps 
entrepreneurs move the business in the right direction and 
meet investor expectations.

Research Question 4: What is the business case for 
investments in climate-smart businesses to increase scale 
and deepen gender and climate impact?

Channeling capital to aquaculture enterprises can enhance 
social and economic outcomes for women, as well as create 
positive environmental impact

Gender mainstreaming in aquaculture has the potential to 
increase revenues for businesses in the sector by improving 
the reliability of supply from contracted farmers, who are 
primarily women, and offering better repayment rates for 
credit provided.  

Supporting such enterprises to showcase their gender and 
climate impact as part of their pitch further attracts gender 
lens and climate investors to invest in such businesses. For 
instance, showcasing sustainable business growth and impact 
helped Aquarech raise targeted funding from AquaSparks. 
This will enable the enterprise to further economic outcomes 
for small-scale women fish farmers in Kenya by increasing 
accessibility to feed and fish produce through its innovative 
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mobile App while also enhancing environmental outcomes by 
developing cold chain infrastructure.

Research Question 5: What support models/approaches 
used by these climate-smart PSEs are most instrumental in 
increasing women’s participation in the sector?

Providing innovative solutions is vital for transforming 
gender norms in the industry.

Innovations such as the development of an online platform/
app to address gender-specific needs, onboarding women 
farmers through contract fish farming and lease-to-own 
model, evolving from company-funded input credit to an FI-
partnership, focusing on training and capacity development, 
and even support on the use of the app, etc. may go a long 
way in onboarding more women users. A feedback mechanism 
instituted as part of core business processes has the potential 
to channel customer (particularly women) feedback to the 
enterprise, resulting in iterations and innovations around the 
business model and delivery. 

Such solutions can transform women’s existing roles and pave 
the way for more women to produce fish by providing easier 
access to inputs, capacity building on emerging production 
technology, and creating avenues for dignified sourcing of 
fish for trading. Photo Courtesy : Stock photo.

Photo Courtesy : Stock photo.



54

5.2.1 Sectoral overview – Waste to 
agriculture in Uganda 

Rapid urbanization and population increase have contributed 
to the growth of slums across Ugandan cities, resulting in 
waste management problems. Kampala, Uganda’s capital city, 
generates between 2,000 and 2,500 MT of mostly organic 
waste, every day. However, the city government is only able 
to collect and dispose of an average of 1,300 to 1,500 MT of 
waste per day (about 60% of the total waste generated), and 
the rest is indiscriminately disposed by the public.75 There is 
limited public awareness of waste management and harmful 
practices like burning and dumping waste are commonly 
observed. These practices have led to the triple burden 
of environmental, health, and agricultural problems in the 
country. If efficiently managed and harnessed, organic waste 
produced across Sub-Saharan Africa can generate about 133 
million GWh of energy as well as produce 11.08 million MT 
to 306.26 million MT of bio-fertilizer, annually.76 Further, 
according to UNEP estimates, the opportunity for reusing, 
recycling, and recovering waste for the African continent 
could inject USD 8 billion annually into the economy.77 

In Uganda, effective waste utilization offers substantial 
benefits for mitigating the effects of climate change. 
Diverting organic waste from landfills, through recycling and 
composting, reduces methane released from decomposition. 
Moreover, recycling waste consumes less energy than other 
processes involved in creating similar products (e.g., synthetic 
fertilizers) thereby reducing greenhouse gas emissions. 
Similarly, investing in waste diversion in Uganda eliminates 
environmental and health impacts associated with poor 
solid waste management, creates jobs, and contributes to 
the country’s GDP. 

Uganda’s Vision 2040 prioritizes a green economy 
as a key to achieving sustainable growth. The 

vision emphasizes strict control of pollution, wetland 
management, and waste management across the country 
with relevant agencies guided by policies such as the 
National Environment Management Act and 2025 Ugandan 
Nationally Determined Contribution (NDC) Update. As 
part of its strategy, the Ugandan government is promoting 
the development, adoption, and equitable transfer of 
environmentally sound technologies that can combat the 
challenge of waste management. In addition, the National 
Industry Policy, overseen by Uganda’s Ministry of Trade 
and Industry outlines specific guiding principles to promote 
cleaner production practices, waste recycling, and effective 
waste management.78

In response to the government’s efforts, there is a growing 
interest in composting methods such as vermicomposting 
and the black soldier fly (BSF) larvae system across the 
country, which has spurred the development of an emerging 
waste-to-agriculture input sector. This sector is a crucial 
part of the circular economy, whereby agricultural waste is 
converted into valuable inputs for agricultural activities. This 
process involves repurposing agricultural waste, such as crop 
residues, livestock waste, and food processing wastes, as raw 
materials for energy, fertilizer, and livestock feed production.

The BSF model in Uganda is an innovative approach to 
waste management and sustainable farming. It involves 
farming black soldier flies, whose larvae are known for 
their ability to convert waste to valuable resources. The 
larvae feed on a wide range of organic material, including 
food scraps, animal manure, agricultural residues, and even 
sewage sludge. As they feed, the larvae convert such waste 
materials into protein-rich larvae biomass and nutrient-rich 
natural fertilizer. These materials are harvested and used 
as livestock or fish feed or converted into biofuels. The BSF 
production system is a rapidly emerging sector in Uganda, 
with institutions such as the Center for Insect Research and 
Development (CIRD) piloting small-scale commercial BSF 
farming and supporting the establishment of BSF farming 
businesses since 2019.79 The BSF model offers an affordable 
alternative to expensive livestock feed and can be locally 
produced by smallholder and medium-scale farmers. It also 
fosters local community development through a local value-
chain approach and promotes environmental sustainability 
and livelihood security. 

5.2.2 Challenges faced by the 
waste-to-agriculture input sector, 
particularly the BSF sector, in 
Uganda  

Uganda’s waste-to-agriculture input sector faces several 
significant challenges, including adverse effects on the 
environment and gender-related limitations at the sector 
level.

Sector-level challenges

a. Low fertilizer usage across the country: Uganda has 
one of the lowest rates of agricultural input use in Sub-
Saharan Africa, with fertilizer application at 1.8 kg/ha80 
compared to the continental average of 17kg/ha and the 
global average of 135kg/ha.81 Nearly half of Ugandan 

5.2 RAQCCOL (formerly UGAVOIL) 
Waste To Agricultural Inputs In Uganda
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farmers do not use any type of fertilizer, and only about a 
quarter use organic fertilizers.82 This poses a significant 
marketing challenge for businesses innovating around 
waste conversion to fertilizer, a key product of waste 
composting. The BSF sector is focused on producing 
fertilizer as one of several end products. Given Uganda’s 
low rate of fertilizer use, huge marketing and behavioral 
change campaigns are necessary to drive the uptake of 
these organic fertilizer products.

b. High capex requirements: Waste processing requires 
large expanses of land for waste aggregation and sorting 
in open, well-ventilated environments. Insect-based 
solutions like those involving BSF, require large areas 
for breeding cages/nets, feed extrusion, packaging, 
and storage. Many small businesses in Uganda often 
lack the financial capacity to purchase or lease land 
for such operations. Legal and regulatory barriers such 
as complex land laws and regulations, bureaucratic 
procedures, and inefficient land administration systems 
also hinder access to land.83 

c. Financing: The growth of waste-to-agricultural inputs 
enterprises in Uganda is hampered by limited access to 
funds needed to scale operations and meet increasing 
demand. Funding is necessary for acquiring land, 
obtaining feed processing equipment, hiring workers, 
executing a range of traditional and digital marketing 
campaigns, and achieving competitive product branding 
and packaging. Access to finance for these businesses is 
constrained by limited collateral, low market penetration 
of their products, and unstable market conditions.

d. Poor technical skills and inefficient management: The 
BSF model’s bioconversion process is complex and 
requires careful management. Enterprises using the BSF 
model must have technical expertise in waste handling, 
and health and safety procedures to protect workers 
and the community. A lack of technical skills could lead 
to suboptimal conditions reducing the efficiency of the 
process and potentially leading to incomplete waste 
conversion and environmental pollution.84 Given the 
nascent stage of Uganda’s waste-to-agriculture and BSF 
ecosystem, there is limited availability of information 
and capacity-building programs to help entrepreneurs 
acquire the required skills.

Gender-related challenges

Women as entrepreneurs and employees in Uganda’s 
waste-to-agriculture sector     

a. Segregation into lower-tier value chain activities: 
Traditionally responsible for managing household and 
market waste, women are typically engaged as waste 
pickers and sorters in the BSF value chain, roles that 
are poorly compensated. In contrast, men dominate 
the formal, higher-income, and decision-making roles, 
including those of truck drivers, recyclers, and owners 
of circular BSF-based businesses.85 

b. Limited access to land: Only 27% of registered land is 
owned by women in Uganda.86 In addition, only 55% of 
women have ownership and control over enterprises 
or farm proceeds while the rest lack a say on how the 
land is used.87 This inhibits women from participating in 
BSF production systems which require large parcels of 
land to sort and process waste in commercial quantities. 
Access to capital is also a greater challenge for women 
than for men, further restricting their ability to purchase 
land and equipment, such as extruders, needed for feed 
formulation in the BSF production process.

Women (farmers) as end users in Uganda’s waste-to-
agriculture sector     

a. Inequitable access to agricultural inputs: Despite 
72% of women being engaged in agricultural work in 
Uganda,88 compared to 61% men,89 studies consistently 
show that Ugandan female farmers have lesser access 
to inputs due to factors such as prohibitive input 
costs, limited proximity to agro-dealers, and domestic 
responsibilities such as childcare. In 2019, out of 26,925 
farmers receiving inputs in twenty districts in Uganda 
through the National Agricultural Advisory Services / 
Operation Wealth Creation (NAADS/OWC), only 9,781 
(36.3%) were female. Similarly, out of the 73 farmers 
who benefitted from fertilizer demonstration inputs 
under this initiative, only 10 (13.7%) were female.90 
These significant gender gaps in input access and use 
result in a lower demand for agricultural inputs from 
women, ultimately leading to lower yield/production. 
However, this also presents an opportunity for 
businesses in the BSF industry to specifically target 
and provide last-mile delivery of BSF-based organic 
farm inputs to women farmers.

b. Lower levels of awareness on innovation and 
sustainable agricultural practices: Cultural norms 
and societal expectations place the burden of care 
responsibilities on women, limiting their active 
participation in educational gatherings, extension 
training, and farmer field days, etc. According to a UN 
Women publication, the “time poverty” experienced by 
women farmers limits their exposure to information, 
restricting their ability to learn and adopt new 
agricultural practices Consequently, women are late 
or never adopters of sustainable practices like the BSF 
production system. This presents a unique opportunity 
to leverage education, training, demonstration plots, 
and other tools to reach women with information 
and products to drive the adoption of organic inputs 
produced by Uganda’s emerging BSF industry. 

Climate change-related challenges

a. Inefficient waste recycling: Despite the potential 
value of organic waste, most residues and waste are 
not efficiently recycled or reused due to poor technical 
know-how and/or lack of resources. This inefficiency 
can lead to missed opportunities for creating a circular 
value chain in the BSF model, resulting in the release 

https://africa.unwomen.org/sites/default/files/Field Office Africa/Attachments/Publications/2019/uganda-web-LR.pdf
https://africa.unwomen.org/sites/default/files/Field Office Africa/Attachments/Publications/2019/uganda-web-LR.pdf
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of greenhouse gases like methane and carbon dioxide. 
Agribusinesses in the Ugandan waste-to-input sector 
must adopt sustainable waste management practices 
that fully utilize collected organic waste and minimize 
GHG emissions. This starts with establishing efficient 
collection methods, training staff on waste handling, 
and building closed-loop waste processing systems.

b. Non-organic waste components: In Uganda, all types 
of waste including organic and non-organic wastes 
(such as plastics, ceramics) are collected together. As 
a result, waste-to-input agribusinesses collect both 
useful and non-useful waste types and then sort them 
to extract organic components. Often, only a quarter of 
the waste collected is useful organic material that can 
be processed into feed and fertilizer, with the rest still 
ending up in landfills. Partnering with non-organic waste 
recyclers to repurpose these materials will benefit 
agribusinesses in ensuring a complete diversion from 
landfills.

5.2.3 Business/Operating Model 
of Rwenzori Agricultural Quality 
Control Co. Limited (RAQCCOL)

Founded in 2018 by Augustine Babughirana, RAQCCOL 
(formerly operating under the business name ‘Ugavoil’) is a 
circular agribusiness in the Kasese district of Western Uganda 
that converts household and farm waste to organic inputs 
for smallholder farmers. RAQCCOL focuses on producing 
and distributing two primary farm inputs: livestock feed and 
organic fertilizers. Using the Black Soldier Fly, RAQCCOL 
has developed a closed-loop system that reduces the build-
up of waste, prevents pollution, and preserves vital soil 
nutrients by recycling organic waste such as crop residue, 

animal manure, food scraps, and market waste into organic 
feed and fertilizers.

RAQCCOL’s production process starts with breeding black 
soldier flies in cages and nets, where the eggs are harvested 
and hatched to produce larvae. This process takes about 15-
22 days. Next, wastes are collected through established public 
and private sector partnerships. Food and other organic 
wastes are collected from markets and households through 
the partnership with the municipal authority in the county, 
while farm waste is collected from a large avocado processing 
factory in the Kasese district of Uganda. The harvested larvae 
are then introduced to the organic waste. The larvae break 
down the organic materials in about 3–5 days, as they feed. 
Once the breakdown of waste is complete, the larvae are 
harvested at the pre-pupal stage.91 This is followed by three 
distinct processes:

a. Feed production: Harvested larvae are passed through 
a feed formulation process. First, the larvae are mixed 
with soybean, maize, premixed vitamins, calcium, 
and coccidiostat92 to form a nutrition-dense meal for 
livestock. Larvae can nutritionally replace 70% of a 
soybean meal, thereby reducing the amount of soybean 
meal used in the feed formulation. The mix is then fed 
into an extruder, which cooks the mixture and converts 
it into pellets, used as organic feed for fish and poultry.

b. Fertilizer production: The food casts (frass residue) 
from the BSF system are collected separately to make 
organic fertilizer.

c. Breeding: 10% of the adult larvae are allowed to 
complete their development cycle (pupal and adult fly 
stages) and are transferred into the breeding cages/nets 
to ensure a readily available source of BSF. 
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Up to 14,000 MT of waste collected per annum by RAQCCOL across:
• 50,000 households
• 13,000 smallholder farmers

• ≈100 MT of poultry feed produced/year and sold to smallholder farmers 
• ≈64 MT of organic fertilizers produced/year and sold to smallholder 
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Figure 18: RAQCCOL’s production process

Source: Intellecap analysis on data and insights gathered from RAQCCOL



57

Figure 19: Left to right: slides showing black soldier flies in the breeding unit, freshly harvested larvae, and larvae feeding 
on organic waste

RAQCCOL collects and works with up to 14,000 MT of waste 
per year. Landfills in Uganda generate varying quantities of 
CH4, N20 and No

x 
from household waste as shown in Table 10. 

By diverting 14,000MT of away from landfills, the enterprise 
stops approximately 526,914 MT of CO2 equivalent from 
being released into the environment.    

Unlike conventional composting processes, which take up 
to 24 weeks, the BSF composting system only takes 4 to 5 
weeks,93 offering a more environmentally friendly alternative 
waste management method with a significantly lower carbon 
footprint. A 2018 study of the global warming potential of a 

BSF waste treatment facility as compared to an open window 
composting facility demonstrated that direct GHG emissions 
from BSF waste treatment facilities are 47 times lower than 
from windrow composting.94

Table 11: GHG emission savings from diverting 14,000MT of waste towards the production of organic inputs per year

GHG type Emission in kg/MT Amount (in kg) of CO2 in 1kg of 
GHG95,96

CO2 Equivalent of GHG 
emission

CH4 204.00 28.00 5,712.00

N2O 0.13 298.00 38.74

NOx 107.00 298.00 31,886.00

Total Kg CO2 eqv (per MT household waste) 37,636.74

Total MT CO2 eqv (per MT household waste) 37.64

Total MT CO2 eqv for 14000 MT household waste 526,914.36

Source: Intellecap Analysis
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BSF-based feeds and fertilizers are relatively new products, 
particularly in the Ugandan agricultural landscape. 
Information on how BSF-based organic feeds and fertilizers 
influence livestock and soil growth, yield, and productivity 

Figure 20: Weight gained by day-old chicks fed with BSF-based feed versus those fed with other type of feed. 
(Data source: RAQCCOL prototype experiment)

is largely unresearched. To address this, RAQCCOL actively 
conducts research and development to create and disseminate 
knowledge on using BSF feed and fertilizers. 

For poultry and fish feed produced through the BSF system, 
RAQCCOL compared the performance of BSF-based feed 
against other organic and non-organic feeds. The experiment 
used day-old chicks sourced from the same parents on the 
same date and raised under the same conditions, including 
immunization, temperature, water intake, humidity, and 
housing materials, with the only variable being the feed. As 
shown in Figure 20, the chicks fed on BSF-based feed gained 
more weight each week than those fed on other types of feed. 
Moreover, the chickens fed on BSF-based feed reached the 
desirable market weight of 2kg in six weeks, while those fed 
on other feeds only weighed 1.4kg and 1.3 kg at the same 
time. This indicates that chickens fed on BSF-based feed reach 
maturity faster. RAQCCOL’s feed sells at UGX 2,300 (≈USD 
0.6) while other feeds sell at 2,700 (≈USD 0.7). Thus, given 
the shorter period required to reach maturity, farmers save 
over 15% by using BSF-based feed.

Based on the prototype experiment, RAQCCOL introduced 
a chick brooding service in 2023, allowing the enterprise 
to directly sell brooded chicks (at 2–3 weeks) to farmers. 
This service is particularly beneficial for women farmers 
who lack the technical and financial capacity to brood 
chicks and therefore face challenges in starting a small 
poultry. RAQCCOL now serves as a one-stop shop for high-
quality, affordable organic feed and healthy brooded chicks 
for women farmers desirous of starting or expanding their 
poultry farms. This new business line accounts for 30% of 
RAQCCOL’s total revenue.

Weight (in g) at end of week Non-organic feed

Weight (in g) at end of week Other organic feed
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Figure 21: Maize yield before and after using RAQCCOL’s organic fertilizer in 16 farms

RAQCCOL also compared the crop yield across 16 maize 
farms in four locations in Uganda. Figure 21 shows a 
significant increase in yield as a result of using RAQCCOL’s 
BSF-based organic fertilizer across all locations. RAQCCOL’s 
fertilizer provides clear benefits, especially for women 
farmers who typically farm on small pieces of land. These 
women can now produce more crops on the same piece 
of land, thereby increasing their incomes, exploring new 
farming ventures, and further diversifying their incomes. 
RAQCCOL’s organic fertilizer costs 250,000 UGX (≈ USD 66) 
for a cropping cycle compared to locally available synthetic 
mineral-based fertilizers which cost about 600,000 UGX (≈ 
USD 160). Thus, using RAQCCOL’s fertilizer allows farmers 
to save up to 60% in production costs. 

Overall, not only are RAQCCOL’s organic products increasing 
farmers’ productivity and revenue as well as improving 
economic outcomes for women, they are also contributing 
to reducing the carbon footprint associated with the use of 
synthetic fertilizers and livestock feed production. Urea, DAP, 
and NPK are the most common types of inorganic fertilizers 
used in Uganda,97 each having an emission per MT of 0.71-, 
0.86-, and 1.29-MT CO2 equivalent per MT, respectively.98 
Thus using 1MT of synthetic (N2-based) fertilizers releases 
0.9533 MT CO2 equivalent. As shown in Table 11 below, 
using BSF-based fertilizers reduces GHG emissions by up 
to 94% compared to using Urea, DAP, and NPK.

Table 12: GHG emissions savings from BSF-based fertilizers

Urea DAP NPK

Emissions from synthetic fertilizers (CO2 eqv per MT) 0.71 0.86 1.29

Average emission from applying synthetic fertilizers (eqv per MT) 0.9533

Direct GHG emissions per MT of dry larval biomass gain99 0.0168

Reduction in CO2 eqv per MT 0.9365

 Source: Intellecap Analysis, adapted from Parodi et al. and Hamieh et al. 
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RAQCCOL’s primary customers are smallholder farmers 
and farming cooperatives in the Kasese district of Uganda. 
These farmers are mainly women and typically own 0.5 to 
2 ha of farmland. Farmers using RAQCCOL’s BSF feed 
mostly rear poultry and fish, while those using RAQCCOL’s 
fertilizers typically cultivate maize, soybean, beans, and 
coffee. Moreover, women are largely involved in handling 
waste in markets, households, and farms, which are the 
primary sources of waste used by RAQCCOL.

RAQCCOL employs a community-based approach to make 
its products available to its target market. The RAQCCOL 
team engages local farmers through training and farm visits, 
encouraging them to embrace sustainable agricultural 
practices and BSF-based inputs. Uptake is typically slow as 
farmers are unfamiliar with using ‘insects’ or ‘maggots’ to 
produce farm inputs such as livestock feed and fertilizer. 
Hence, demonstrating success, as shown in the experiments 
above, is critical for creating awareness. RAQCCOL engages 
‘early adopter’ farmers as ‘ambassadors’ and organizes training 

sessions to educate and onboard other farmers through this 
‘ambassador’ network. Ultimately, the adoption and use of its 
products rely on RAQCCOL’s ability to demonstrate improved 
yields (of crops and livestock) and lower production costs 
compared to traditional alternatives. RAQCCOL also provides 
after-sales services such as extension services and training 
on waste sorting, management, and composting for women 
farmers. 

The RAQCCOL BSF model interacts with women across the 
entire value chain, as depicted in Figure 22 and Box 6. At the 
pre-production stage, women are engaged as suppliers of farm 
and market wastes through relevant partnerships. Women 
are employed by RAQCCOL; they are formally recruited and 
trained in waste management and conversion using the BSF 
production system. Post-production, RAQCCOL’s primary 
customers and distributors are women. They receive training 
to build their skills in various areas such as branding and 
marketing and to increase their knowledge of the BSF value 
chain.

Figure 22: RAQCCOL engages women at every stage of its value chain, including as suppliers of raw materials (wastes), 
employees (during production), and customers and distributors (post-production)

RAQCCOLRAQCCOL

The waste is sorted and processed at 
the RAQCCOL facility where women 
comprise 50% of workers.

Farmers aggregate  farm 
waste for collection by an 

avocado processing company 
on behalf of RAQCCOL

Fertilizers and poultry feed 
are produced from waste and 
sold to smallholder women 
farmers

Woriginatesaste collected by 
RAQCCOL from households, 
farms, and markets, and is 
mostly driven by women
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In line with the overall objectives of the GLOW program, 
RAQCCOL was selected for the program because of its 
potential for low-carbon transition through input production 
as well as its evident integration of women across the value 
chain. RAQCCOL’s business model demonstrated the 
following potential benefits and impacts that aligned well 
with the program objectives:

a. Climate change mitigation and environmental 
protection: By diverting waste from households, 
markets, and farms, where it would either be burnt or left 
to decay and release methane – a greenhouse gas over 
80 times more harmful than carbon dioxide – RAQCCOL 
leverages the black soldier fly larvae to combat climate 
change significantly. Furthermore, RAQCCOL’s activities 
help reduce floods, decrease the pollution of water 
bodies, and control vectors like rats, mosquitoes, and 
flies that transmit diseases such as malaria, cholera, and 
typhoid. By diverting 14,000 MT of waste for processing, 
RAQCCOL prevents 526,914 MT of CO2 equivalent 
from being released to the environment and reduces 
GHG emissions from synthetic fertilizers by up to 94%.

b. Gender inclusion and employment creation: 
RAQCCOL’s model presents an opportunity to 
empower women beyond their traditional role in waste 
management. RAQCCOL has trained over 150 women on 
end-to-end composting processes such as sorting organic 
waste, breeding black soldier flies, harvesting larvae, 
etc., using easily available farm resources. RAQCCOL 
has also directly employed three women in the Kasese 
community, with the opportunity to engage more women 
to expand the business. RAQCCOL’s model empowers the 
local community, helps create additional income streams 
for women, fosters economic growth, and contributes 
to achieving several Sustainable Development Goals 
(SDG 5 - Gender Equality; SDG 8 - Decent Work and 
Economic Growth; (SDG) 12 - Sustainable Consumption 
and Production; and SDG 13 - Climate Action). 

c. Available, accessible, and affordable inputs for farmers: 
RAQCCOL’s organic feed and fertilizer are sold to 
farmers in Kasese District, which is where RAQCCOL’s 
production facility is located. This local availability 
helps reduce farmers’ reliance on traditional, resource-
intensive proteins like soy and fishmeal, which typically 
cost more since they are delivered from urban areas. 
As a result, local farmers can access affordable and 
sustainable feed options and transition to low-carbon, 
sustainable practices, thereby enhancing the productivity 
of their livestock and boosting rural economies. Overall, 
RAQCCOL sells organic inputs to over 300 women 
farmers in the Kasese community.

Box 6. RAQCCOL’s strategic public-
private partnership approach to waste 
management

RAQCCOL has established strategic partnerships 
with the Kasese County and an Agro-processing firm 
in Kasese to collect the waste used in its production 
process. 

Prior to these partnerships, RAQCCOL directly 
collected wastes from farmers, mostly women, in 
the Kasese region. This model provided incentives 
for proper waste management and opportunities 
for income diversification for women which was 
previously absent in the community. However, 
due to the logistics and time involved, RAQCCOL 
was unable to sustain this model as it expanded. 
Thus, RAQCCOL partnered with a large-scale agro 
processing company that has the capacity to collect 
waste from up to 1,000 women farmers, thereby 
ensuring continued engagement with women 
farmers and a sustained impact on their livelihoods. 

RAQCCOL also initiated a partnership with the 
Kasese Municipal Council, the body responsible 
for collecting and disposing waste from households, 
markets, and firms in the county. This partnership 
allowed RAQCCOL to collect up to 40 MT of waste 
per day, thereby providing an alternative use for 
waste that would have otherwise gone to landfills. 
In recognition of and to boost RAQCCOL’s efforts, 
the Kasese Municipal Council provided 2 ha of land 
to RAQCCOL for collecting and sorting waste. The 
county office also organizes periodic sessions with 
women and farmers where the RAQCCOL team 
provides sensitization on waste handling.

RAQCCOL’s partnerships serve as a model for 
engaging both the private and public sectors in 
promoting sustainable solutions in agriculture. Such 
partnerships can generate support for the sector, 
foster the development of an enabling environment 
and supportive policies, contribute to awareness 
creation, and deepen the engagement of women in 
this sector.

Photo Courtesy : Stock photo.
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5.2.4 Support provided by the 
program to RAQCCOL 

Intellecap engaged RAQCCOL in a range of activities tailored 
to the specific needs of the business. Intellecap worked 
directly with RAQCCOL’s CEO, Augustine Babughirana, 
to develop a comprehensive Gender Action Plan designed 
to address specific gender gaps and business challenges 
identified during the baseline assessment. The GAP 
targeted three broad outcomes that are critical to ensuring 
that RAQCCOL accelerates its transition to low-carbon 
development and deepens positive outcomes for women’s 
economic empowerment:

• Increased access to organic fertilizers and animal 
feed for women farmers through tailored gender-
transformative practices across RAQCCOL’s 
production, sales, and marketing activities. 

• Increased revenue earnings for RAQCCOL’s 
women value-chain partners, including farmers 
and employees. 

• Enhanced financial and operational efficiencies for 
the business alongside gender integration.

Figure 23: A snapshot of RAQCCOL’s Gender Action Plan

Priority GAP
Areas

Key Activities

Increased access to 
organic fertilizers and 

animal feed for women 
farmers through 

increased production, 
sales and marketing

Increased revenue 
earnings for 

women actors in 
RAQCCOL’s value chain, 

including farmers and 
employees

1. Identify strategies to 
increase engagement 
with individual farmers 
and women-only/mixed 
farmer groups

2. Engage and onboard 
women farmers

1. Increase awareness for 
RAQCCOL’s products

2.  Train women farmers 
on sustainable 
agricultural practices

3. Monitor productivity 
and income increases 

1. Gender 101 training

2. Technical business 
training

3. Designation of gender 
champion

4. Development of 
‘Training of Trainer’ 
manuals for women 
farmers

1. Gender 101 training

2. Technical business 
training

3. One-on-one training 
sessions with marketing 
experts

4. Development of guides 
and SOPs

1. 50% gender employee ratio

2. Over 100 additional women 
farmers engaged 

3. Increase in  the value chain 
representation of women from 
70% to 80%

1. 20% increase in revenue for 
women distributors and 
marketers

2. 30% cost savings for women 
farmers

3. 30% increase in revenues of 
women farmers

Enhanced financial and 
operational efficiencies 

of for the business along 
with gender integration

1. Connect with relevant 
funding opportunities 
in the sector

2. Increase production 
and optimize 
operations

1. Gender lens 
investment readiness 
training

2. Connect with potential 
investors

3. Ongoing business 
advisory

4. Development of 
specific M&E 
framework

1. 50% increase in production 
capacity

2. Over USD 100,000 secured in 
funding 

Interventions Key Results

Gender mainstreaming TA support interventions

1. Increased access to organic fertilizers and animal feed 
for women farmers through increased production, 
sales, and marketing

Strengthening RAQCCOL’s production capacity to identify 
and address gender gaps

RAQCCOL’s Gender Action Plan highlighted the need to 

increase opportunities for women in RAQCCOL’s production 
chain. This is even more significant in light of the fact that 
RAQCCOL’s primary customers are mostly women. In 2023, 
RAQCCOL employed two female workers (one in charge of 
marketing and the other in the production team), attaining 
a 50:50 men-to-women employee ratio. The CEO trained 
RAQCCOL’s employees (both old and new) based on the 
Gender 101 training received during the cohort-level 
training program. These efforts have resulted in RAQCCOL’s 
operations becoming more inclusive, production capacity 
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increasing from 400 kg to 550kg per day and have also 
contributed to onboarding three women distributors buying 
and reselling RAQCCOL products. 

Strengthening RAQCCOL’s sales capacity to identify and 
address gender gaps

Even though RAQCCOL had already initiated a community-
based approach for engaging and selling organic inputs to 
farmers, the GAP designed for RAQCCOL identified an urgent 
need to address existing gender gaps, such as women’s limited 
access to innovation and information. The Intellecap team 
worked with RAQCCOL to develop a step-by-step guide for 
mapping, engaging, training, and onboarding rural women 
farmers (individuals and farmer groups) in order to enable 
them to adopt organic farm inputs produced by RAQCCOL. 
The guide was tailored to RAQCCOL’s business, farmer 
demographics, and unique gender challenges encountered 
in the field. This guide has been adopted by RAQCCOL’s sales 
team on the field as a ‘training of trainers’ manual to ensure 
efficient communication, targeted marketing, and seamless 
onboarding of women farmers, especially in rural areas. 
During the program, RAQCCOL recorded a 20% increase in 
the number of women farmers engaged in Kasese, including 
two women farmer groups. Over 300 women farmers now 
have access to RAQCCOL’s organic inputs and are being 
supported by RAQCCOL’s team to transition from synthetic 
fertilizers and inorganic poultry feed to RAQCCOL’s BSF-
based fertilizer and feed. In addition, RAQCCOL has also 
introduced smaller portable and affordable packs for women, 
since they typically do not own vehicles and find it difficult 
to transport purchased inputs from the point of sale to their 
farms.

Strengthening RAQCCOL’s marketing capacity to identify 
and address gender gaps

Beyond community engagement, capacity development 
efforts, farm visits, and door-to-door extension services, 
RAQCCOL’s Gender Action Plan highlighted avenues to 
introduce marketing strategies that address gender gaps in 
the sector. The program provided gender-focused training 
and one-on-one sessions with experts on marketing, which 
helped RAQCCOL adopt a range of gender-transformative 
marketing strategies. This included:  a) using marketing 
messages that highlight the role of women in waste 
management and agriculture, b) using images and visuals 
that depict men and women participating in all aspects of 
the BSF value chain in their training sessions, c) showcasing 
stories of successful women farmers, and d) partnering with 
women’s groups and organizations to reach more women 
from the ecosystem. These efforts have helped break down 
stereotypes, demonstrated that roles are not gender-specific, 
and doubled RAQCCOL’s reach and engagement with women 
farmers. In addition, the GAP also highlighted potential 
gains from deliberately targeting women and mixed farmer 
groups. As a result, RAQCCOL engaged several women-only 
as well as mixed groups within and outside Kasese, such as 
the Anasi Farmers Association, offering to train them on 
converting waste to farm inputs using the BSF production 
system. RAQCCOL has trained over 150 individual women 

farmers and three farmer groups, increasing the exposure and 
participation of women in the BSF and waste-to-agriculture 
landscape in the country.

2. Increased earnings for RAQCCOL’s women value chain 
partners, including farmers and employees

RAQCCOL’s initial strategy focused on selling directly to 
farmers. However, based on the GAP’s recommendations 
RAQCCOL integrated a distributor model encouraging local 
enterprises owned by women farmers to purchase feed and 
brood chicks from RAQCCOL, and promote them within 
their farmer networks. This approach involved building the 
capacity of women enterprises to clearly communicate the 
value of adopting BSF-based inputs as well as improving 
their knowledge of sustainable agricultural practices. 
Women farmers who use RAQCCOL’s feed and fertilizers 
save on inputs and benefit from enhanced productivity while 
commanding the same market price as those who do not use 
RAQCCOL’s products. This significantly increases their profit 
margins and overall income. According to the enterprise, 
women enterprises and farmers using and selling organic 
inputs have respectively reported an up to 20% and 30% 
increase in their revenues. 

Business Efficiency Interventions

1. Enhanced financial and operational efficiencies for the 
business alongside gender integration

Measuring gender impact 

Prior to the program, RAQCCOL had instituted a robust M&E 
framework that captures the business’s environmental and 
economic impact. In line with RAQCCOL’s customized TA 
& GAP, Intellecap integrated key gender metrics into the 
existing framework, which is critical for helping RAQCCOL 
effectively measure its gender and socioeconomic impact. 
Key metrics that were integrated include increased income 
and productivity, adoption of sustainable practices, increased 
participation in formal sectors, access to markets, income 
diversification, and financial agency of the women farmers.

Building investment readiness 

Critical to attracting gender-lens and other types of 
investment, the program provided dedicated support to 
build RAQCCOL’s investment readiness through training 
and mock pitch sessions. The training and mock pitches 
covered topics such as identifying relevant capital sources, 
communicating gender, environmental, and social impact, 
and understanding the investment cycle. According to 
RAQCCOL’s CEO, Augustine Babughirana, this support has 
helped to improve their pitching and deal negotiation skills 
with potential investors from within and outside the program. 
RAQCCOL secured a USD 100,000 loan from a commercial 
bank in Uganda, with the European Union discounting the 
loan by 33%. Moreover, using skills developed during the 
program, Augustine was able to negotiate the interest rate 
on the remaining loan amount from 24% to 18%, spread over 
three years.
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Accessing gender-lens investments 

Intellecap sponsored RAQCCOL’s participation in the Sankalp 
Africa Summit, enabling it to connect with gender-lens 
investors such as SHONA. As a result, RAQCCOL participated 
in the SHONA Accelerator Program, which provides debt 
funding of up to USD 50,0000 to participating enterprises. 
RAQCCOL was also selected as part of the 2023 cohort for 
the Land Accelerator program, securing a grant of USD 5,000. 
These successful investor engagements attest to RAQCCOL’s 
impact on women’s economic empowerment and low-carbon 
development, through which it creates and optimizes value 
for all its stakeholders.

Ongoing business development support

The program included ongoing business development support 
delivered through virtual biweekly meetings. The sessions 
acted as a platform for discussing emerging challenges 
and opportunities arising from implementing gender 
mainstreaming strategies at RAQCCOL and brainstorming 
potential solutions and recommendations. These sessions 
led to the development of an employee manual containing 
relevant gender policies and the integration of gender-
sensitive surveys in RAQCCOL’s R&D activities, initiatives 
aimed at strengthening RAQCCOL’s capacity to address 
inequities and move towards attaining gender equality.

Figure 24: Visit to RAQCCOL’s warehouse in Kampala for 

the midline assessment in September 2023

5.2.5 Learnings across the key 
research questions

Research Question 1: What is the extent of the economic 
impact of climate-smart agriculture PSEs on women’s 
economic empowerment in their value chain? Does this 
translate to any social impact?

Black soldier fly-based solutions could increase 
productivity, income, and financial agency for women 
farmers

BSF farming can be done on a small scale as it requires 
minimal resources, making it accessible for both smallholder 
rural and urban women farmers. Women can convert waste 
from their households and farms into valuable resources, 
addressing waste management challenges while generating 
income through the sale of biomass. Additionally, processing 
the larvae into livestock feed also helps reduce feed costs 
and increase livestock productivity. RAQCCOL’s efforts to 
directly train women in BSF farming is a step in the right 
direction. Through training and capacity building on BSF-
based solutions, women farmers can not only increase their 
productivity and income but also contribute to environmental 
sustainability and better waste management in their 
communities.

Research Question 2: What support models/approaches 
used by these climate-smart PSEs are most instrumental 
in increasing women’s participation in the sector?

Capacity building and awareness creation are critical tools 
for increasing women’s participation

Generally, input usage by women farmers is lower than men 
in Uganda. Tools like training sessions and demonstrations 
backed by community engagement and strategic partnerships 
are crucial for increasing awareness and driving the adoption 
of organic inputs. RAQCCOL’s success in promoting BSF-
based inputs to women farmers in the Kasese district largely 
hinged on this formula, ultimately leading to 50 women 
farmers moving from synthetic inputs to organic fertilizers 
and feed over the course of the program. Through the sales of 
brooded chicken, RAQCCOL also increased the participation 
of women in poultry farming, consequently contributing to 
income diversification for women. 

Research Question 3: Who are the key stakeholders working 
in the climate change adaptation and WEE space, and what 
support are they providing to climate-smart PSEs to scale 
their solutions while increasing women’s participation?

Support from the public and private sectors is critical for 
success 

RAQCCOL’s multi-stakeholder partnerships have played a key 
role in its growth. Through its partnership with the municipal 
council, RAQCCOL accessed land and aggregated waste and 
coordinated with county officers to sensitize households, 
farmers, and market vendors about waste management, 
thereby contributing to knowledge dissemination and 
capacity building for women in the sector. Investors like 
SHONA and microfinance banks play an important role in 
providing the funding required to scale operations. Finally, 
women farmer groups and other private sector players are 
important allies to reach and engage women farmers across 
various geographical locations. 

Research Question 4: What are the short-term, medium-
term, and long-term interventions (financial and non-
financial) required to support and scale climate-smart PSEs 
to enhance their impact on women?

Photo Courtesy : Intellecap’s team taken at RAQCCOL Uganda.
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A combination of training, technical assistance, and access 
to funding are critical for scaling climate-smart PSEs 

Short term interventions: Deploying customized gender-
based training for PSEs has proven instrumental in building 
their capacity to break gender biases, create awareness about 
gender roles and needs, and implement required changes. For 
RAQCCOL, the Gender 101 training helped the enterprise  
create awareness of gender issues, improve its understanding 
of gender roles in the sector, implement better working 
conditions within the enterprise, and develop a clear action 
map for engaging women across the value chain, including 
suppliers, employees, partners, and customers. 

Medium-term interventions: The program’s approach 
of combining technical assistance, a detailed gender action 
plan, follow-up advisory support, and an effective M&E 
framework, ensured that the PSE was able to gradually 

implement required changes while also identifying new 
opportunities for growth, over time. Such interventions also 
offer equal economic opportunities for women, improve their 
participation, and boost personal agency for women actors 
across RAQCCOL’s value chain. Consequently, RAQCCOL’s 
ability to integrate more women into their value chain, track 
their gender impact, and tell their stories, has helped them 
attract multiple investments to increase their production 
capacity and expand their reach. 

Long-term interventions: Financial support is critical for 
PSEs to maintain a sustainable growth trajectory. With new 
funding, PSEs can widen their geographical reach, increase 
their research budget, and improve their marketing efforts, 
thereby engaging and impacting more women actors in the 
ecosystem. The figure below shows RAQCCOL’s potential 
expansion over a three-year period following an investment 
of USD 150,000.

Figure 25: Potential business expansion over a three-year period

Processing of 20 MT of waste per day that would have 
otherwise gone to landfills and drainages

Expansion of production capacity from 250kg of fertilizer and 
300kg of feed per day to 750 MT of organic fertilizer and 900 
MT feed per day respectively

500 additional women farmers reached; all of whom converted 
from suing synthetic fertilizers to organic fertilizers, and 
adopted sustainable agricultural practices

Increased revenues for women farmers by: up to 100% for 
crop farmers and 40% for poultry farmers

Creation of over 500 additional jobs for women in the 
RAQQCOL value chain (as employees, distributors, 
entrepreneurs, etc.)

Expansion to 20 additional locations outside of Kasese and 
possibly outside of Uganda

AN 
INVESTMENT 

OF USD 
150,000 IN 
RAQCCOL
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5.3.1 Sectoral overview – Waste to 
agriculture in Kenya 

Africa’s foremost challenge is persisting food insecurity 
amidst a polluted and rapidly deteriorating biodiversity. 
A burgeoning population and the adverse effects of climate 
change, globalization, and soaring food prices have only 
worsened the situation. A quick fix has been to open more 
land for cultivation. However, such land is still susceptible 
to degradation due to continuous cropping, especially when 
coupled with little or no use of external soil inputs, leading to 
low agricultural productivity and poverty.100 To remedy the 
issue, African nations must create farming systems that are 
sustainable, resilient, and productive.

Studies have shown that using organic inputs over 
conventional synthetic inputs has numerous benefits. 
Some advantages include improved human health due 
to the production of healthy and safe foods with minimal 
pesticide residues.101 Additionally, using organic inputs 
leads to improved soil fertility, as organic inputs nourish the 
biotic component of the soil and the microbes that release, 
transform, and transfer nutrients.102 From an economic 
perspective, organic farming is more profitable than 
conventional farming due to the lower costs of inputs and 
the higher price commanded by organic products.103

Overview of organic farming in Kenya

Kenya’s organic farming sector is relatively small but 
growing rapidly, especially the cultivation of fruits and 
vegetables. Approximately 12,647 farmers produce various 
organic products such as vegetables, fruits, chilies, coffee, 
tea, nuts, herbs, and spices, cultivating a total of 154,488 
ha. Key partners in Kenya’s organic agriculture sector 
include organizations such as the Kenya Organic Agriculture 
Network (KOAN), Kenya Institute of Organic Farming 
(KIOF), Nyumbani, Woodlands Trust 2000, Kenya Organic 
Farmers (KOF), Bridge Organic Health Restaurant, and Green 
Dream Organic Shop (GEM, 2007).104 Various institutions 
and organizations, including the Kenya Institute of Organic 
Farming, have promoted organic and sustainable farming 
systems since the 1980s. Non-governmental, faith-based, 
and community-based organizations have also significantly 
promoted the spread of organic farming in Kenya. Initially, 
organic farming was promoted through the diversification 
of food production at the household level and the use of 
intensive ecological methods. However, over time, there 
has been a shift towards more commercial approaches and 
adoption by large-scale farmers.

5.3 GRIINCOM 
Waste To Value In Kenya

Despite the absence of explicit official policy support from 
the government, various institutions and organizations, 
such as KIOF and KOAN, have been promoting organic 
and sustainable farming since the 1980s. This has been 
achieved through the diversification of food production at the 
household level and the use of intensive ecological methods. 
Over time, the sector has attracted increasing public interest 
and recognition, as well as become the subject of policy 
advocacy. For instance, to aid the continued development 
of this sector, KOAN, in partnership with the Ministry of 
Agriculture and other stakeholders in the ecological organic 
agriculture space, has initiated the development of the Kenya 
Organic Sub-Sector Strategy, a strategic framework that will 
serve as the foundation of the country’s organic agricultural 
plans, projects, and programs.105

Adoption of organic inputs by smallholder farmers 
in Kenya

Smallholder farmers in Kenya and other regions of Sub-
Saharan Africa are turning to organic farming as a viable 
alternative. Despite its the widespread use, conventional 
agriculture has failed to provide affordable and healthy food 
to approximately 700 million people. Furthermore, in Kenya, 
the use of inorganic fertilizers has been low due to their high 
cost, limited accessibility and concerns over their contribution 
to rapid soil degradation.106 Hence, smallholder farmers are 
turning to locally available and more affordable soil organic 
inputs as a solution to declining soil fertility. By applying 
organic inputs, smallholder farmers can benefit from lower 
farm input use, environmental conservation, and access to 
premium prices and stable markets, driven by the predictable 
demand for organic products.107

The adoption of climate-smart agriculture by smallholder 
farmer households in Kenya is influenced by factors such as 
the gender and age of the household head, average education 
level, household size, access to external labor, training, 
tropical livestock unit, agriculture group membership, access 
to credit, land cultivated, and farming experience.108 Women 
farmers are more likely to adopt organic farming since it can 
be easily undertaken even on small plots of land. Moreover, 
organic farming inputs are affordable, easy to apply, and lead 
to higher yields.109
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Figure 26: Organic input manufacturing value chain in Kenya

5.3.2 Challenges faced by the 
organic inputs sector in Kenya

Sector-level challenges

For smallholder organic farmers

a. Higher cost of production: Research shows that 
production costs for organic foods are typically higher 
because they require more labor per unit of output 
compared to conventional products. Additionally, 
handling small quantities of organic foods after harvest 
adds to costs, since organic and conventional produce 
must be kept separate, especially during processing 
and transportation. These high production costs can 
limit smallholder farmers from expanding their organic 
production.110

b. Limited access to organic inputs: Limited availability 
of organic inputs, including organic fertilizers, 
biopesticides, and organic seeds, poses a major challenge 
to organic farming in Kenya. Furthermore, these inputs 
are typically more expensive and less accessible than 
conventional agricultural inputs, making it difficult for 
farmers to fully adopt organic practices.111

c. Pest and disease management: Organic farming relies 
on natural methods to manage pests and diseases, 
which can be more labor-intensive and less effective 
compared to synthetic chemical interventions. 

Moreover, effectively controlling pests and diseases 
without using conventional pesticides requires a 
thorough understanding of integrated pest management 
strategies, crop rotation, companion planting, and other 
organic techniques. Insufficient knowledge and training 
in these methods have hindered effective pest and 
disease control in organic farming systems.112

d. Climate change and weather variability: Kenya’s 
agricultural sector is highly vulnerable to climate change 
and weather variability, which can pose significant 
challenges for farmers. Erratic rainfall patterns, 
prolonged droughts, and increased incidences of pests 
and diseases can directly impact crop production 
and yield predictability in organic farming systems. 
Adaptation strategies and resilient organic farming 
practices need to be developed to mitigate the adverse 
effects of climate change on organic agriculture.

e. Knowledge and training gaps: Adequate knowledge 
and training are crucial for successful organic farming 
practices. However, there are gaps in knowledge and 
awareness among farmers, extension service providers, 
and other key stakeholders regarding organic farming 
techniques, principles, and best practices. Lack of training 
opportunities, limited access to relevant information, 
and a shortage of skilled extension personnel can hinder 
the effective adoption and implementation of organic 
farming methods.113

Value chain
categories

Key actors/ 
components

Input
suppliers

Composting
and production

Organic input 
usage

Marketing and 
sales

Key 
activities  by 

gender

Activities such as sorting 
and picking of waste are 
undertaken by women. 
Aggregation and 
transportation of waste 
mostly by men

Activities such as regular 
turning, machine and 
equipment operations are 
handled by men.

Women mostly take up 
activities such as sowing, 
weeding, water collection, 
or unpaid labor on family 
farms.

Most agrovets are owned 
by men but operated by 
women.

Purchasing decisions for 
farm inputs in most 
households are made by 
men.

• County Council 
waste management 
department

• Smallholder women 
farmers who rear 
animals

• Urban women 
farmers

• Composting centers

• Key Actors

- Farmer groups, 
especially for 
organic compost

- Organic Input 
manufacturers i.e. 
Griincom

• Smallholder  Farmers

- Rural farmers 
(60%   women)

• Urban farmers, 
mostly women

• Herb and vegetable 
producers for export

• Agrovets and   other 
organic input 
manufacturers

• Retail customers of 
whom over 90% are 
women
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For organic input manufacturers

a. Access to finance: Despite the growth of organic 
farming in the region, limited access to funding acts 
as a barrier to achieving scale. Organic manufacturing 
requires resources such as land on which waste can be 
aggregated and sorted and equipment for converting 
waste into organic products. Many small-scale organic 
manufacturers lack the financial capacity to purchase or 
lease land and equipment for their operations.114

b. Certification and compliance:  Organic farming 
certification is essential to verify the authenticity and 
integrity of organic products. However, the certification 
process can be complex, time-consuming, and costly 
for small-scale manufacturers. Meeting the strict 
requirements and standards set by organic certification 
bodies can pose a challenge for small-scale organic 
manufacturers who often lack the resources or technical 
knowledge to navigate the certification process.115 
Additionally, complying with organic standards over time 
can be demanding, requiring continuous monitoring and 
record-keeping.116

Gender-related challenges

For women entrepreneurs and employees in Kenya’s organic 
input manufacturing

a. Entrepreneurs’ technical know-how: Entrepreneurs 
in the field should have technical know-how in waste 
management, proficiency in organic farming methods 
such as soil health management and composting, and an 
understanding of the legal standards for organic labeling 
and compliance. However, many female entrepreneurs 
lack the technical and business skills needed to effectively 
run their organic manufacturing businesses. Without 
adequate technical skills and knowledge, women-owned 
organic input manufacturing enterprises struggle to 
efficiently oversee the production of organic inputs.117

b. Segregation into lower-tier and value-chain activities: 
Women provide much of the labor and undertake essential 
but low-paying tasks in organic input manufacturing, 
such as picking and sorting waste. Conversely, men 
dominate formal, high-income, decision-making roles, 
such as those in logistics and distribution, recycling, and 
business management.118

For women end users of organic inputs in Kenya

a. Time constraints: In Kenya, female farmers experience 
lower rates of agricultural productivity as compared 
to their male counterparts.119 This is primarily due 
to women’s triple roles, in reproduction, agricultural 
production, and domestic/care work. Engaging in 
these roles limits women’s involvement in agriculture, 
hindering their ability to take advantage of modern 
agricultural methods and enhance their skills through 
various agricultural and livestock extension networks.

b. Unequal access to organic inputs and resources: 
Research indicates that gender gaps in agricultural 
productivity are not a result of women’s inefficiency 
but stem from their limited access to agricultural 
inputs such as high-yielding seeds, pesticides, and 
fertilizers. Moreover, since men own most land, they 
can use it as collateral to acquire credit for investment 
in farming. In comparison, women have limited access 
to credit.  Men also exercise de facto decision-making 
authority regarding the choice of crop and livestock, the 
allocation of acreage, farming methods used, and access 
to other productive assets like water for irrigation and 
agricultural use.

c. Low levels of awareness: Women’s low literacy 
levels and limited access to extension services due to 
reproductive and care work contribute to their low 
utilization of modern farming methods and technologies.

Climate change-related challenges

a. Inefficient waste recycling: Despite its potential value, 
organic waste is not efficiently recycled or reused in 
Kenya due to poor technical know-how and/or lack 
of resources. This inefficiency can lead to missed 
opportunities for creating a circular value chain in the 
waste-to-value sector in Kenya. It is crucial that organic 
input manufacturers like Griincom adopt sustainable 
waste management strategies that not only effectively 
utilize collected organic waste but also play a significant 
role in minimizing GHG emissions. Enterprises can 
achieve this by establishing efficient collection methods, 
conducting training on waste handling for staff, and 
building closed-loop waste processing systems.

b. Challenge in sorting organic waste components: In 
Kenya, all types of waste, organic and non-organic wastes 
(such as plastics, ceramics, etc.) are collected for disposal. 
As such, waste-to-value agribusinesses collect both 
useful and non-useful waste, which are then sorted into 
organic and non-organic components. In most cases, only 
a quarter of the collected waste is valuable organic waste 
that can be processed into feed and fertilizer, with the 
rest ending up in landfills. It will benefit agribusinesses to 
partner with non-organic waste recyclers to repurpose 
this waste to ensure complete diversion from landfills.

5.3.3 Business/Operating model of 
Griincom

Griincom Innovate Limited is a social enterprise based out 
of Nakuru County, Kenya. The enterprise was founded in 
2020 by a woman, Mildred Day Gachoka, a visionary with a 
passion for sustainable farming. Griincom Innovate Limited’s 
primary objective is to promote and encourage sustainable 
agricultural practices, particularly through organic farming, 
among women and youth in the region. Griincom employs a 
sustainable approach to farming by recycling organic waste 
into environmentally friendly and healthy organic farm 
products. Furthermore, the enterprise provides extensive 
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training on organic agriculture practices to equip farmers with 
the skills, knowledge, and techniques required to cultivate 
their crops sustainably.

Additionally, Griincom facilitates the installation of urban 
farming structures empowering urban and peri-urban farmers 
to cultivate crops in limited spaces such as their kitchen 
gardens, backyards, or rooftops. The organization is steadfast 
in its commitment to revolutionizing the agricultural terrain 
in Nakuru County and beyond, one farm at a time.

Griincom’s founder

Mildred Gachoka

Mildred, the founder of Griincom Innovate Limited, leads a 
social enterprise that is transforming agriculture through 
waste management in Nakuru, Kenya. Her dedication 
to environmental conservation and commitment to 
promoting women’s economic empowerment inspired 
her to establish a waste management social enterprise 
in partnership with women-led community groups in 
Nakuru. The company collects organic waste from the 
county market, where most of the traders are women, as 
well as kitchen waste from various women in the county, 
and converts it into organic agricultural inputs such as 
fertilizers, foliar, and pesticides.

Currently, Mildred operates three waste management 
centers that process 30-40 MT of waste monthly. 
Utilizing recent investments, Mildred has purchased 
equipment to mechanize the production process at one 
of the centers fully. This upgrade is expected to enable the 
center to process over 400 MT of waste monthly, thereby 
increasing the supply of organic inputs in the country.

Mildred has also played a pivotal role in promoting climate 
smart agriculture among smallholder women farmers 
through knowledge sharing, training, and demonstrations. 
She educates farmers on urban farming techniques, 
organic composting, and using organic inputs in their 
farms. Additionally, she has facilitated the adoption of 
urban farming among 47 women farmers by installing 
urban farming structures and encouraging farmers to 
use Griincom’s organic inputs in their urban farms.

Furthermore, Mildred advocates for the adoption of 
circular agriculture through various platforms. For 
example, she participated in the 2023 Nakuru National 
Agricultural Show, themed “Promoting Climate Smart 
Agriculture and Trade Initiatives for Sustainable 
Economic Growth.” At the event, she set up small 
demonstration plots using urban farming techniques 
and organic inputs to showcase how even small farms 
can be maximized for food production. Moreover, she is a 
founding member of OFIMAK, which aims to advance the 
organic farming agenda in Kenya through collaboration, 
quality, and advocacy.

Photo Courtesy : Intelliecap’s Team.
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Figure 27: Griincom’s Production Process

Organic fertilizer

a. Composting: The agricultural waste generated from 
plants is mixed effectively with livestock waste such as 
cattle, chicken, rabbit, and sheep droppings. Griincom 
uses the windrow method for composting as it allows the 
composted material to attain high temperatures (above 
70 degrees Celsius), thus destroying weed seeds and 
pathogens and resulting in high-quality compost piles. 
Griincom also uses the Effective Microorganisms (EM) 
technology, which uses organisms such as Mycorrhizal 
fungi and Rhizobium bacteria in the decomposition 
process producing high-quality compost quality which 
provides various benefits to soil and plant health.

b. Fortification: The compost is then fortified to produce 
Griincom’s fertilizer. Fortification is conducted using 
plant extracts with a high nitrogen content as well as 
urine and manure from selected livestock, which is rich in 
Nitrogen, Phosphate, and Potassium. Griincom initiates 
the fermentation process using organic concentrates, 
including effective micro-organisms to produce a high-

nutrient liquid extract. This extract is then added to the 
compost to produce a high-nutrient fertilizer, which 
improves pest resistance and spurs plant growth. 

c. Granulation and Packaging: Griincom produces its 
organic fertilizer in the form of dust. Recently, facilitated 
by the purchase of new equipment, the enterprise has 
begun producing granulated fertilizer on customers’ 
requests. Once the fertilizer is granulated, it is packed 
into 25kg and 50kg bags.

Griincom also produces organic foliar and organic pesticides, 
which are used by its customers along with its organic 
fertilizer to boost plant health.

By adopting Griincom’s organic inputs consistently over three 
seasons, Griincom customers have reported increased yields 
and income as compared to using synthetic inputs. Over a 
10-season period, Griincom customers reported that they 
had saved an average of over KES 75,000 on purchasing 
inputs for 0.5 ha of farmland. Moreover, their income per 
season increased by KES 18,000 for each 0.5 ha of land due 

Griincom partners with markets, urban 
dwellers and small-scale animal 
rearers to collect animal waste 

Griincom hires trucks to collect waste on 
a weekly basis

Griincom has acquired organic certification 
for foliar and is in the process of acquiring 
certification for its pesticide and fertilizer

• Organic fertilizer is bagged into 25kg and 50kg bags

• Organic foliar and pesticides are packed into reusable 
0.5l and 1l bottles

Production

The composite is then fortified and converted into granules using 
machinery to produce organic fertilizer. The machine is also used to 

produce foliar and pesticides 

Composting

Griincom has 3 composting sites in Nakuru where organic compost-
ing takes place

Griincom’s Organic Production Process

• Griincom distributes foliar through agrovets

• Organic fertilizer and pesticides are mainly distributed 
upon request

Note: Griincom  acquires 90% of its customers through referrals

Identify waste partners

Packaging Sales and distribution

Waste collection Quality control
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to an increase in the yield and quality of produce. Below is a 
snapshot of yield increment in maize production over three 
seasons as reported by one of Griincom’s customers:

Table 13: Yield increase in maize production

Maize production yield on 0.5 ha

Type of input Season one Season two Season three

Synthetic Inputs (In Kgs) 540 540 540

Griincom’s organic input 
(In Kgs)

810 1,080 1,350

Griincom’s value chain incorporates gender mainstreaming 
and considerations related to climate-smart agriculture in 
the following manner:

A majority of Grincom’s waste suppliers and waste 
management workers are women. Griincom collaborates 
with urban households (mostly women) to collect kitchen 
organic waste and with the county government to market 
organic waste. Griincom trains urban households on how 
to sort their household waste into organic and non-organic 
waste. Furthermore, as a result of Griincom’s efforts, the 
number of women livestock waste suppliers is on the rise 
in Nakuru County. According to one female supplier of 
rabbit waste interviewed by Intellecap, in the past, she did 
not understand the value of livestock waste, disposing it off 
as trash. However, since Griincom approached her, she has 
increased rabbit production to increase waste production. 
She has also renovated her livestock shed to ensure maximum 
urine collection.

Griincom’s urban farming installation and training program 
has impacted numerous women in the urban areas of 
Nakuru County: Griincom trains urban dwellers on how to 
set up kitchen gardens and vertical gardens. Through these 
trainings, they have educated women on how to use various 
materials such as tires, flower vases, jerry cans, and shed 
nets to design urban farms in their kitchens, verandas, and 
backyards. Moreover, Griincom also trains them on how 
to convert their kitchen waste into organic input through 
composting, thus reducing input cost while increasing yields.

Griicom’s primary customers are smallholder women 
farmers in Nakuru County, who live in urban, peri-urban, 
and rural areas. During 2023, Griincom has trained more 
than 200 women farmers in Nakuru County on household and 
livestock waste management. These trainings have equipped 
participating women farmers with the skills and knowledge 
required to adopt CSA practices. As a result, Griincom has 
experienced an increase in the uptake of its organic inputs 
by smallholder women farmers.

Figure 28: Mildred (on the right) illustrating the vertical 
garden project for a farmer in Nakuru County

Photo Courtesy : Intellecap’s team taken with women farmer in Kenya.

Photo Courtesy : Intellecap’s team taken with founder of Griincom.
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Figure 29: A snapshot of gender mainstreaming in Griincom’s production

In line with the overall objectives of the GLOW program, 
Griincom was selected for the program, given its potential 
for enabling low-carbon transition through the production 
of organic inputs and its evident integration of women 
across the value chain.  Griincom’s business model 
demonstrates the following potential benefits and impacts 
that align with the program’s objectives:

a. Climate change mitigation and environmental 
protection: By providing access to organic inputs, 
Griincom contributes to reducing greenhouse gas 
emissions by enhancing soil health, reducing the need for 
synthetic inputs, and reducing nitrous oxide and methane 
emissions. Griincom estimates that using compost as a 
soil amendment offsets approximately 0.1 to 0.2 MT of 
CO2 equivalent per MT of organic waste by reducing 
the need for synthetic fertilizers.

b. Accessible and affordable high-quality inputs: Griincom 
offers high-quality organic inputs that are affordable 
and easily accessible. Their 50kg organic fertilizer is 
priced at KES 2,000, making it a more cost-effective 
option compared to conventional fertilizers provided 
by Kenya’s Ministry of Agriculture under its subsidy 
program (see table below). This affordability has led to 
an increased adoption of low-carbon inputs, particularly 
among women farmers. Griincom’s products are readily 
available to farmers in Nakuru County and the company 

currently serves over 500 customers, most of whom 
are female.

GRIINCOMGRIINCOM

The waste is sorted and processed at the 3 
Griincom sites which are equipped with the 
necessary facilities. 40% of the workforce at the 3 
sites comprises women. Additionally, Griincom 
trains women group farmers groups on processing 
compost in their farms

Both rural and urban farmers, 
predominantly women, collect their kitchen 
and farm waste which comprises plant and 
animal waste, and sell it to Griincom

Organic inputs i.e. fertilizers, 
foliar and pesticides are 
packaged in smaller quantities, 
making it easier for women 
farmers to procure

Griincom collects waste that 
originate in households, farms 
and markets; waste collection 
is mostly driven by women 
farmers and traders

Photo Courtesy : Intellecap’s team taken at a greenhouse location 

in Kenya.
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c. Employment creation and women’s economic 
empowerment: Griincom empowers women farmers 
through waste management initiatives and the promotion 
of urban farming. The organization has trained over 
200 women farmers on end-to-end composting 
processes, including urban farming techniques such as 
vertical farming, which can be adopted by smallholder 
women farmers in both urban and rural areas. Also, 
whereas previously Griincom employed only male 
part-time employees in its production process, it has 
recently employed 4 female part-time employees in 
its production process. Griincom’s model empowers 
the local community, helps diversify women’s incomes, 
fosters economic growth, and contributes to achieving 
several Sustainable Development Goals:  SDG 5 - Gender 
Equality; SDG 8 - Decent Work and Economic Growth; 
SDG 12 - Sustainable Consumption and Production; and 
SDG 13 - Climate Action.

5.3.4 Support provided by the 
program to Griincom

Intellecap engaged Griincom in a range of activities tailored to 
the business’s specific needs. Intellecap worked directly with 
Griincom’s Founder and CEO, Mildred Gachoka, to develop 
a comprehensive Gender Action Plan designed to address 
specific gender gaps and business challenges identified during 
the baseline assessment. The GAP targeted three broad 
outcomes that are critical to ensuring Griincom accelerates its 
transition to low-carbon development and deepens positive 
outcomes for women’s economic empowerment.

• Increased access to organic input by women 
farmers in Kenya’s North-Rift region of Kenya.

• Increased adoption of climate-smart agricultural 
practices through business development initiatives 
and strategic partnerships with key players in the 
ecosystem. 

• Enhanced financial and operational efficiencies for 

the business alongside gender integration.

Table 14: A comparison of Griincom’s organic fertilizer with the subsidized fertilizers provided by the Kenyan government

Prices
Griincoms organic 

fertilizer
DAP CAN NPK

Subsidised Prices 2,000 3.500 2,875 3,275

Original Retail Price 2,000 6,000 6,000 6,000

Note: The Prices are for a 50kg bag

Photo Courtesy : Intellecap’s team taken in Kenya.
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Figure 30: A snapshot of Griincom’s Gender Action Plan

Priority GAP
Areas

Key Activities

Increased access to 
organic inputs for 

women farmers in the 
North-Rift region of 

Kenya

Increased adoption of 
climate smart 

agriculture through 
sensitization and 

strategic partnerships

1. Increase the 
production capacity of 
organic inputs 

2. Assess the supply chain 
and define key 
suppliers

3. Identify opportunities 
for last mile delivery 
channels

1. Roll-out farming 
training and 
installation and 
sensitization programs 
for female farmers

2. Evaluation of potential 
areas of for 
partnerships with key 
stakeholders

1. One-on-one 
go-to-market strategy 
sessions

2. Map key stakeholders 
and partners and 
provide advisory on 
engagement

3. Marketing and sales 
training

1. Gender 101 training

2. Training on production 
workflow and 
efficiencies and 
production planning

3. Trach gender 
disaggregated data 
forkey suppliers

1. Increased production of 
organic capacity by 200%

2. Increased uptake of organic 
inputs by 30%

3. Increased women suppliers of 
animal waste by 80%

1. Increased adoption of urban 
farming among female farmers 
by 30%

2. Member of OFIMAK

3. Ongoing conversation with 
NCC on a potential 
partnership

Enhanced financial and 
operational efficiencies 

of  for the business 
along with gender 

integration

1. Revamp pitch deck and 
financial model

2. Evaluate Griincom’s 
business model and 
processes

3. Create awareness of 
gender mainstreaming

1. Elect gender champion

2. Investment readiness 
training and 
matchmaking support

3. Investor showcase 
through pitch day and 
Sankalp forum

1. Received funding from 2 grants 
funding: One with a focus on 
gender

2. Finalizing debt funding from an 
investor for its last-mile 
delivery project 

3. Revamp business model and 
production manual

Interventions Key Results

Gender mainstreaming TA support interventions

1. Increased access to organic inputs for women farmers 
in the North-Rift region

Increase the production capacity of organic inputs whilst 
gender mainstreaming

Griincom’s GAP highlighted the need to increase its 
production capacity of organic inputs to cater to growing 
demand, especially among smallholder farmers. Leveraging 
customized training on Gender 101, production workflow and 
efficiencies, and production planning, as well as the advisory 
support and investor showcase provided by the program, 
Griincom achieved the following: 

I. With the help of GLI grants, Griincom upgraded its 
facilities in Mang’u and Greensted by purchasing 
equipment to fully mechanize the production process.

II. Increased the capacity of its production team through 
capacity building programs. Previously, there was 
no female representation in Griincom’s production 
process. However, after the Gender 101 training, 
the enterprise was able to hire a part-time female 
agronomist and three part-time female laborers in 
their production department.

III. As of March 2024, Griincom, through increased 
production, had expanded its customer base to 500 
farmers, 80% of whom are women.

IV. Developed a production process manual that 
streamlined its production processes to improve 
efficiency.

Increased access to Griincom’s products through last-mile 
delivery model

The GAP emphasized the need for Griincom to develop 
a more efficient last-mile delivery channel to reach more 
smallholder women customers. Leveraging the training 
on distribution channels, Griincom created an action plan 
for last-mile delivery, acquiring a delivery van and hiring 
female farmers as part-time sales agents. The action plan 
also envisages recruiting female partners as part-time sales 
agents.  Recently, Griincom secured grant funding from an 
impact investor to improve their last-mile delivery model. 
Griincom plans to utilize these funds to purchase a van and 
hire a business development leader who will oversee the 
implementation of its last-mile model. Griincom expects that 
this initiative will lead to a 30% increase in product uptake 
by July 2024.
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2. Increased adoption of climate-smart agriculture 
through sensitization and strategic partnerships

Increasing the roll-out of urban farming installations and 
sensitization programs for female farmers

Griincom is helping smallholder women farmers adopt urban 
farming practices by setting up structures like vertical gardens 
and providing training on urban farming techniques. The 
GAP recommended that Griincom integrate urban farming 
installation services and organic farming practices to increase 
the adoption of climate-smart agriculture. Research indicates 
that farmers are more likely to adopt multiple climate-smart 
agriculture practices to complement or substitute existing 
processes.120 In response to this recommendation, Griincom 
created a training manual that covers both organic farming 
practices, such as composting and using organic inputs, 
with urban farming techniques, such as planting vertical 
and kitchen gardens. Griincom also updated its marketing 
materials to include both urban and organic farming practices. 
These efforts have led to a 30% increase in the adoption of 
urban farming by female farmers and have enabled Griincom 
to participate in various climate-smart agriculture awareness 
events such as the Agricultural Show of Kenya (ASK). 
Moreover, Griincom has installed urban gardens for 14% of 
its rural customer base.

3. Enhanced financial and operational efficiencies for the 
business alongside gender integration

Measuring gender impact 

Prior to participating in the program, Griincom did not have a 
M&E framework to measure its impact. Following the GAP’s 
recommendations and receiving customized training on 
Gender 101, Griincom appointed its founder & CEO, Mildred 
Gachoka, as its Gender Champion. Additionally, leveraging 
the program, they revamped their customer database to track 
gender-disaggregated data. Moreover, Griincom plans to 
utilize the Theory of Change developed in collaboration with 
the program as the basis for its M&E framework in the short 
run. The M&E framework is expected to measure the following 
key impacts: the adoption of CSA practices by female farmers, 
increased yield among its customers, especially rural female 
farmers and an increased uptake of organic and urban farming 
by female farmers.

Improving the quality and quantity of livestock waste 
procured from women suppliers 

Griincom’s business model involves collecting plant and 
livestock waste from various small-scale suppliers in 
Nakuru and using it to produce organic materials. The 
GAP emphasized the need for Griincom to create a testing 
and quality control framework for its suppliers to ensure 
consistent raw material quality. With the program’s support, 
Griincom developed a quality control framework that they 
shared with their suppliers. They also provided training to 
help their suppliers improve the quality of their organic 
waste. This training included guidance on feed management 
for farmers who raise rabbits and chickens to improve feed 

quality. Additionally, Griincom identified and tracked gender-
specific data for its key suppliers. Their analysis revealed that 
women suppliers largely provided plant waste, while male 
suppliers largely provided livestock waste. Griincom found 
this information useful for its strategy, as it highlighted the 
need to engage more women farmers in supplying livestock 
waste. Griincom believes that livestock waste has greater 
value compared to plant waste.

Fundraising and access to gender lens investing 
opportunities

The program supported Griincom to become investment-
ready by updating their pitch deck and business model, and 
aided investment matchmaking by introducing the enterprise 
to potential investors within the Intellecap network. These 
opportunities allowed Griincom to receive feedback on 
their product offering, business model, gender integration 
and stakeholder engagement. Using skills gained during 
the program, Griincom’s CEO & Founder successfully 
pitched to various investors at the 2023 and 2024 Sankalp 
Forums. As a result, Griincom received 2 grants worth USD 
20,000 to purchase equipment as well as integrate gender 
considerations into its value chain. Further, a Sankalp Africa 
Summit partner sponsored the participation of Griincom’s 
founder in an exchange program to India. This enabled her 
to network with and learn from successful organic input 
manufacturers in India. 

Business efficiency interventions

1. Increased adoption of climate-smart agriculture 
through sensitization and strategic partnerships

Strengthening existing partnerships with key stakeholders 
and developing strategies to forge new partnerships

Griincom has been working with various partners in the 
waste management space such as the Nakuru County 
government (NCC), which provides sorted organic waste 
to Griincom at no cost and Nakuru Living Lab (NLL), which 
supports Griincom in the research and development of its 
organic products. The GAP provided recommendations for 
Griincom to strengthen its existing partnerships by submitting 
proposals to formalize its Memorandum of Understanding 
(MOUs) and secure long-term contracts. Moreover, the GAP 
highlighted the need to forge new partnerships with other key 
players in the ecosystem ranging from organic manufacturers 
to gender-impact partners. By leveraging support from the 
program, Griincom has been able to join OFIMAK as one of 
its founding members. OFIMAK’s main objective is to drive 
the organic farming agenda in Kenya through collaboration, 
quality assurance, and advocacy. Furthermore, Griincom is in 
talks with NCC and NLL on how to deepen their partnerships 
for managing organic waste in the county and for spurring 
research and innovation in organic agriculture, respectively. 

2. Enhanced financial and operational efficiencies for the 
business along with gender integration
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Enhancement of Griincom’s business operations and 
processes

The GAP revealed the need for Griincom to improve 
its internal operations by creating Standard Operating 
Procedures (SOPs) for various tasks and by hiring key 
personnel. The support offered by the program provided 
training on operations management (including human 
resources and team management) and marketing and sales. 
The program also provided a review of Griincom’s internal 
policies such as the HR Manual and employee contracts and 
aided the development of key business documents such as 
a formal business model. Griincom has developed key SOPs 
as well as key business documents such as a production 
manual and a sales strategy manual. Moreover, Griincom 
has mapped out the need to hire key personnel such as a 
business development manager and a full-time agronomist.

5.3.5  Learnings across the key 
research questions  

Research Question 1: What is the extent of the economic 
impact of climate-smart agriculture PSEs on women’s 
economic empowerment in their value chain? Does this 
translate to any social impact?

Organic Inputs can increase productivity and financial 
agency for women farmers

Organic farming is an accessible option for smallholder 
women farmers, as it requires minimal resources to start, 
making it suitable for both smallholder rural and urban 
farmers. Women can utilize waste from their households and 
farms, selling it to organic input manufacturers to generate 
income while also addressing waste management challenges. 
Furthermore, using organic inputs instead of synthetic inputs 
is more cost-effective and has been proven to increase crop 
yield while enhancing soil fertility. Through urban farming 
installations and training on organic farming, Griincom is 
helping to increase the adoption of CSA, especially among 
smallholder female farmers.

Access to markets for smallholder women organic farmers

Organic input PSEs like Griincom contribute significantly 
to the adoption of organic farming by women farmers. By 
providing inputs like organic fertilizers, seeds and pesticides, 
such businesses enable women farmers to produce high-
quality crops that are free of chemicals and demand premium 
prices in both local and international markets. This type of 
access to inputs and markets fosters an increase in women’s 
income and contributes to their economic independence. 

Promotes women’s agency in the agricultural sector

Organic input businesses have the potential to promote 
gender equity in the agricultural sector. They provide 
smallholder women farmers with technical know-how on how 
to productively engage in farming activities on a small-scale 
level. Moreover, organic input businesses engage women 
farmers through groups which encourages more women 

to form farming groups. Typically, such groups promote 
participatory decision-making, including women as active 
decision-makers.  For instance, Griincom engages women 
farmers through women groups, where decisions are made 
collectively, thus encouraging the increased participation of 
women in decision-making.

Research Question 2: What support models/approaches 
used by these climate-smart PSEs are most instrumental 
in increasing women’s participation in the sector?

Capacity building and awareness creation are critical tools 
to increase the participation of women

In Kenya, women farmers typically use fewer agricultural 
inputs than their male counterparts. The training and capacity 
building support offered by input businesses on organic 
farming techniques, soil conservation and urban farming 
techniques, contribute to increased adoption. For instance, 
Griincom trains women on composting kitchen waste into 
organic fertilizer that can then be used in their backyard 
gardens as manure. By engaging women in the process of 
converting household waste to organic fertilizer, organic 
input PSEs empower them to contribute to their households 
financially, as well as to the environment through effective 
waste management.

Trainings, demonstrations and community engagement as 
effective tools for marketing  

Griincom has observed that the uptake of organic inputs and 
adoption of organic farming by women farmers is accelerated 
through referrals obtained during training engagements. 
Moreover, Griincom has observed that engaging farmers 
through groups is effective in catalyzing their transition to 
organic farming.

Research and development are criticalfor advancing the 
organic inputs sector and thus contribute to participation

Businesses in the waste-to-agriculture space should 
continuously undertake research and innovate their products 
to suit their end users. Griincom has been working closely 
with NLL which provides the enterprise with useful research 
findings and assists it in testing organic inputs. Furthermore, 
NLL facilitates the certification of Griincom’s organic 
products. Currently, Griincom’s organic pesticide and foliar 
are certified. Moreover, by engaging with farmers through 
surveys, and understanding their needs, Griincom has been 
able to package its organic fertilizers into smaller bags to 
enable more smallholder women farmers to adopt organic 
farming.

Research Question 3: Who are key stakeholders working 
in the climate change adaptation and WEE space, and 
what support are they providing / can they provide to 
climate-smart PSEs to scale their solutions while increasing 
women’s participation?

Support from various players in the public and private 
sector is critical for success 
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Griincom’s partnership with multiple stakeholders has been 
a key contributor to the growth of the company. Through 
partnership with the county government, Griincom was able to 
access aggregated organic waste and platforms to showcase 
their organic products, leading to greater awareness. On 
the other hand, its partnership with research bodies such 
as NLL, provided Griincom with a platform to innovate and 
test its organic products and receive accreditation, enabling 
their business to grow. Furthermore, investors like SHONA 
and gender-focused programs are important players that 
provide the required funding while allies like women farmer 
groups and other private sector players play a significant 
role in reaching and engaging women farmers across various 
geographical locations. 

Research Question 4: What are the short-term, medium-
term, and long-term interventions (financial and non-
financial) required to support and scale such climate-smart 
PSEs to enhance their impact on women?

A combination of training, technical assistance, and access 
to funding are critical to scale climate-smart PSEs 

Short term interventions: Deploying customized gender-
based training for PSEs has proven instrumental in building 
their capacity to break gender biases, create awareness about 
gender roles and needs, and implement required changes. 
The Gender 101 training helped Griincom become aware 
of gender issues, improve its understanding of gender roles 
in the sector, implement better working conditions within 
the enterprise, and develop a clear action map for engaging 
women across all value chain activities, including as suppliers, 
employees, partners, and customers. 

Medium term interventions: The program’s approach of 
combining technical assistance, a gender action plan, follow-
up advisory support and effective M&E practices ensured that 
the PSE was able to gradually implement required changes 
while also identifying new opportunities for growth, over time. 
Such interventions also offer equal economic opportunities 
for women, improve their participation, and boost personal 
agency for women actors in the organic sector value chain. 
Consequently, Griincom’s ability to integrate more women 
into their value chain, track their gender impact, and tell their 
stories, has helped them to attract multiple investments which 
will increase their production capacity and expand their reach. 

Long-term interventions: Financial support is critical 
for PSEs to maintain a sustainable growth trajectory. With 
new funding, PSEs can increase their geographical coverage, 
increase their research budget, improve their marketing 
efforts, thereby reaching and impacting more women actors 
in the ecosystem. Griincom seeks to secure investments to 
pilot its last-mile delivery model, expand its organic product 
range, improve its operational efficiencies, and hire key 
resources. Through this intervention, Griincom hopes to not 
only improve the livelihoods of women smallholder farmers 
but also contribute to climate change action.

Photo Courtesy : Stock photo.

Photo Courtesy : Stock photo.
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5.4.1 Sectoral overview – 
Agriculture in Tanzania

The agricultural sector is a significant contributor to 
Tanzania’s economy, accounting for 29% of GDP, 65% 
of employment, 30% of export earnings and providing 
65% of the raw materials for the industrial sector.121 The 
agricultural sector is a direct source of livelihood for about 
55% of Tanzania’s population of 63 million and an indirect 
source for 15%, through various functions in its value chain. 
The rural population dominates the agricultural sector, 
primarily engaging in food crop farming on average land 
holdings of 2 to 3 acres,122 supplemented by livestock rearing 
and poultry production. Despite some progress, agriculture in 
Tanzania remains a traditional smallholder production system, 
responsible for 75% of the country’s total rainfed agricultural 
output.123 Consequently, poverty remains widespread, with 
the majority of the country’s farmers living below the national 
poverty line of USD 1.90 a day.124

Tanzania’s vulnerability to the adverse effects of climate 
change is an urgent concern. The country’s economy is 
heavily dependent on climate-sensitive natural resources, 
rain-fed agriculture, and biomass energy. With rising 
temperatures and changing precipitation patterns, Tanzania 
is experiencing extended rainy seasons, regional flooding, 
and more frequent and severe droughts. These changes 
are significantly impacting the livelihoods of its citizens. 
Projections indicate that a 2-degree Celsius increase in 
temperature by 2050 could lead to a 13% reduction in the 
yield of staple food such as maize, an 8.8% reduction in the 
yield of sorghum, and a 7.6% reduction in the yield of rice,125 
ultimately leading to food insecurity within the country.

The promotion of climate-smart agriculture in Tanzania 
has gained momentum in recent years, as the country has 
ratified the United Nations Framework Convention on 
Climate Change.126 Climate-smart agriculture’s integrated 
approach is designed to increase agricultural productivity, 
bolster climate change resilience, and mitigate greenhouse 
gas emissions. However, despite these benefits, empirical 
data indicates that the adoption of climate-smart practices 
among smallholder farmers in Tanzania and other sub-Saharan 
African nations remain quite low.127 Tanzania’s limited uptake 
of climate-smart agricultural practices can be attributed to 
various socio-economic barriers. These include restricted 
access to resources such as land, credit, and inputs and a 
lack of knowledge and technical support.128 Establishing 
appropriate incentives and business connections between 
smallholder farmers and small-to-medium enterprises is 

essential for facilitating the widespread adoption of climate-
smart innovations.

Agri-inputs analysis

Fertilizers

Tanzania relies heavily on imported fertilizers, which account 
for an estimated 70% of all fertilizers used. Fertilizers are 
largely imported from India, Turkey, and Colombia. The 
primary fertilizers used in Tanzania include urea, and the 
blends DAP, CAN, and NPK. Fertilizer consumption has 
increased from 16 kg per ha in 2018 to 19 kg per ha in 2023. 
The demand for fertilizer for the fiscal year 2022-2023 was 
estimated at 698,262 MT, of which 418,883 MT need to be 
imported. To support this goal, the government has promised 
to mobilize funds to provide fertilizers at a subsidized rate to 
benefit more smallholder farmers as high prices have been 
a barrier to access.129

The Tanzanian Government has established the Agricultural 
Inputs Trust Fund and the Agricultural Development Bank 
to finance agriculture. This is because with only 3% of 
Commercial Banks in Tanzania lending to the agricultural 
sector there remains a large unmet need for structured 
financial products and services for farmers.130 

Seed market analysis

Seed availability and quality are major challenges for 
Tanzanian farmers. In Tanzania, high-quality seeds are 
mainly provided by public seed enterprises and large 
private seed producers. It is estimated that the country needs 
212,274 MT of seed annually; however, only 52,700 MT are 
available.131 There are over 100 private seed companies 
operating in Tanzania, engaged in variety development, seed 
production, processing, marketing, exporting, and importing. 
Tanzania has 46 active breeders focusing on maize, beans, 
soya beans, and pigeon peas. Maize is the most important 
crop in Tanzania, with 124 varieties released since 2000, 
compared to 15 varieties of beans, 4 varieties of soya beans, 
and 7 varieties of pigeon peas.132 Despite seeds accounting 
for only 2% of total production costs, smallholder farmers 
in Tanzania struggle to access affordable, climate-smart 
high-quality seeds. Over 90% of the seeds that are sown are 
from previous harvests and are often of low quality. Limited 
financial resources further hinder access to quality seeds for 
the next farming season, leading to consistently low yields 
and eventual food insecurity.133 

5.4 DMA (DIGITAL MOBILE AFRICA) 
Digital Marketplace For Smallholder Farmers In 
Tanzania
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Access to farm inputs in Tanzania

Despite the Tanzanian government providing free extension 
services, access to such services as well as to information 
on good agricultural practices is a challenge for farmers.134 
This is primarily due to the inadequate coverage and quality 
of these services, leaving many farmers without the necessary 
support to make informed decisions about input use and farm 
management. As a result, Tanzanian farmers have struggled to 
access farm inputs (see Table below), leading to a slowdown 
in the adoption of climate-smart agricultural practices and 
technologies. Ultimately, this has negatively impacted farm 
yields and farmer’s incomes.135

Table 15: Number and percentage of agricultural 
households reporting the use of farm inputs during 

2019/20 agricultural year, Tanzania

Type of input Number of 
households

Percent 
(%)

Inorganic 
fertilizer

1,727,796 22.5

Farmyard 
manure

1,497,283 19.5

Compost manure 348,740 4.5

Insecticide/
fungicide

2,131,808 27.8

Herbicide 876,880 11.4

Improved seeds 2,863,470 37.3

Agri-fintech industry analysis

The intersection of the agricultural economy with mobile 
phone usage has significantly increased financial inclusion 
for rural farmers. A 2020 survey revealed that 83% of rural 
Tanzanians can access financial services, primarily through 
mobile money and digital financial services provided by 
agritech platforms.136 Not only do these platforms offer 
financial services and credit access, they also connect farmers 
with agricultural input suppliers, provide market access, and 
facilitate the exchange of agricultural information in both 
formal and informal ways. Major players in the agritech sector, 
such as DMA, offer a wide range of digital solutions such 
as input access, extension services, weather information, 
market linkages, and last-mile distribution for farmers and 
agribusinesses (see Figure below). Due to its critical role in the 
Tanzanian economy, this sector alongside fintech, renewable 
energy, and Eedtech, has received and continues to receive 
substantial funding.137 The government is also leveraging 
the growing use of agritech to address unemployment and 
boost agricultural productivity through targeted farming 
solution programs.

Photo Courtesy : Intellecap’s team.

Photo Courtesy : Photo from DMA’s newsletters, courtesy of DMA
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Figure 31: The value chain of agritech models in Tanzania

5.4.2 Challenges faced by the 
agricultural sector in Tanzania

Tanzania’s agricultural input sector, particularly related to 
the agricultural landscape, faces several challenges, including 
gender-related limitations at the sector level.

Sector-level challenges

a. Low fertilizer uptake in Tanzania: Many Tanzanian 
farmers hesitate to use fertilizers because of their 
perceived low quality. Despite tests proving that the 
fertilizers meet nutrient standards, a survey revealed 
that farmers suspected that they were adulterated. This 
suspicion has resulted in a lower uptake of fertilizers in 
Tanzania.138 Furthermore, inadequate credit and low 
household incomes pose additional barriers to fertilizer 
uptake by smallholder farmers in Tanzania.139

b. Weak credit markets: Due to weak credit markets, 
importers and traders of agricultural inputs (such as seed 
and fertilizer) find it challenging to efficiently supply 
inputs at low cost, especially to smallholder farmers.140

c. Price volatility of agri-produce: Farmers are often 
uncertain about crop prices and government policies 
regarding the sale of their yield.141 This uncertainty 
makes it difficult to determine whether they will receive 
sufficient returns from using additional inputs like high-
quality seeds and fertilizers. As a result, farmers may 
choose to use fewer inputs to reduce costs, in order 
to ensure that they earn a profit. This uncertainty can 
significantly impact a farmer’s decision-making process 

and ultimately affect their harvest.

d. Information barrier:  Farmers often lack proper 
information on using inputs such as fertilizers and 
pesticides, efficiently and profitably. Moreover, even 
if knowledge is available on yield response patterns to 
fertilizer application, it is not communicated in a way 
that can be easily understood by farmers or agricultural 
extension staff.142 Additionally, with the increasing 
impact of climate change and pest/insect resistance on 
smallholder farmers, input retailers need further training 
and updated agricultural information and products. 
However, accessing the latest market information is a 
challenge for input retailers.

e. Infrastructure: One of the biggest challenges in reaching 
farmers is accessibility. Often input retailers must 
travel long distances to source their goods, particularly 
on poorly maintained roads that become even more 
difficult to navigate during rainy seasons. The increased 
logistics costs affect the price at which retailers can sell 
inputs or services, making it difficult for them to remain 
competitive and accessible to smallholder farmers.143

Gender-related challenges

Women as entrepreneurs and employees in the agricultural 
input space in Tanzania

a. Male dominated: Tanzania’s agricultural input sector 
is predominantly controlled by male entrepreneurs,144 
making it difficult for women entrepreneurs to enter the 
sector due to the patriarchal stereotypes deeply rooted 
in cultural and systemic structures.

Key Actors
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Aggregators Product 
offtakers

Last mile 
distribution

Key 
Activities

Production of agri-inputs 
especially grain is mainly 
handled by large 
corporations

Aggregation is mainly done 
by  agritechs and 
cooperatives. Brokers are 
mostly men

Product offtakers are 
mostly large corporations. 
Smaller offtakers are 
mostly middlemen 

While women operate last 
mile distribution i.e as shop 
attendants, the businesses 
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men-owned

• Manufacturers of 
agri-inputs such as 
YARA and Seedco
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• Agritechs  & 
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Cooperatives and 
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• Middlemen such as 
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• Large restaurants
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• Middlemen such as 
brokers

• Agribusinesses with 
an agency model 
network

• Local transporters i.e 
trucks 

• Retailers such as 
agrovets and 
agroshops
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b. Inadequate access to capital: A key barrier to women’s 
access to capital in Tanzania is their lack of collateral 
due to limited access to land. Only 9% of women (2020) 
have sole ownership of land in Tanzania, and those that 
do own land have small parcels compared to their male 
counterparts. This disparity limits the productivity of 
female farm managers, limiting their output.145

c. Limited business acumen to scale their businesses: 
Many women entrepreneurs in Tanzania face significant 
challenge in managing and growing their businesses due 
to their inadequate business knowledge. Studies reveal 
that women in Tanzania have lower levels of education 
and are less likely to pursue majors (such as STEM) that 
equip them with the skills required to manage their 
businesses efficiently, even when they attend university. 
This has resulted in women-owned businesses struggling 
to expand.146

d. Time constraints :  Studies show that female 
entrepreneurs struggle to balance work and home 
responsibilities given their involvement in care work and 
household tasks. Consequently, this adversely affects 
women’s ability to grow their business.147

Women (farmers) as end users of agricultural inputs in 
Tanzania

a. Unequal access to agricultural inputs and resources: 
In Tanzania, farms managed by women face an inherent 
disadvantage accessing critical factors that drive 
agricultural productivity such as land ownership, farm 
size and the availability of non-labor inputs. Due to these 
gender-based inequalities in resources and input access, 
the productivity of agricultural land managed by women 
is 27.4% less than land managed by men.148

b. Market access:  Studies show that many female 
smallholder farmers lack market access, forcing them 
to rely on middlemen to sell their produce. As a result, 
they earn low profits, limiting their ability to move out 
of subsistence farming.

Climate change-related challenges

a. Unpredictable planting season due to erratic weather 
patterns: Climate change affects temperature and 
rainfall patterns, thereby contributing to shifts in 
growing seasons. Consequently, smallholder farmers 
face difficulties in planning their planting and harvesting 
cycles, leading to mismatches in supply and demand. 
This also makes it difficult for aggregator companies to 
ensure consistent supply to meet demand and creates 
inconsistency in bulk aggregation of smallholder 
farmers’ produce. Aggregator companies may adjust 
their procurement schedules and logistics to match the 
changes in farmers production cycles. Unfortunately, 
this leads to increased costs for the aggregators which 
are passed on to the smallholder farmers.

b. Soil degradation: Research shows that climate change 
adversely affects soil erosion, desertification, and soil 

fertility, leading to lower agricultural productivity and 
higher input costs for farmers. As a result, aggregator 
companies may struggle to maintain the quality and 
quantity of produce needed to meet market requirements. 
To address this, aggregators need to provide farmers 
with affordable inputs that can improve soil fertility and 
increase productivity. Furthermore, aggregators need to 
train farmers on ways to enhance soil fertility to increase 
their productivity. 

5.4.3 Business/Operating model of 
DMA

Established in 2018 in Tanzania, DMA Limited is an agri-
fintech company with its headquarters in Dar es Salaam. The 
company operates across multiple regions in Tanzania and 
aims to transform rural farmers, particularly women, into 
commercial farmers. It achieves this by providing a digital 
marketplace that offers agricultural inputs, aggregation 
services, financial services, and data-driven insights. DMA’s 
business model centers around the Franchised Village 
Digital Agent (VIDA), also known as Digi-facilitator, and 
its Digital Marketplace Network platform, which focuses 
on consolidating farm produce from Farmer Producer 
Organizations (FPOs/Cooperatives) and Mobile Village 
Agents (MVAs). These last-mile delivery actors serve farmers, 
FPOs, agribusinesses, and other supply chain participants in 
the sector.

The company’s main activities entail providing access to 
digital extension services, agri-inputs and financial services, 
aggregating produce, and providing logistics for produce off-
takers and last-mile distribution for its farmers as detailed 
below:

i. Facilitating access to agri-inputs that contribute to 
CSA adoption: DMA onboards agribusiness and input 
providers who sell climate-resilient seeds and organic 
fertilizer on their VIDA platform, enabling them to sell 
through it. Farmers are onboarded through recruitment 
drives carried out by its MVAs. The MVAs support 
farmers with information on inputs through awareness 
trainings, order placement, and last-mile fulfilment while 
capturing data at each stage of engagement.

ii. Facilitating access to financial products: DMA facilitates 
access to loans and credit for VIDA users by integrating 
Financial Service Providers (FSPs) and Mobile Network 
Operators (MNOs) on the platform. Data from users’ 
financial transactions through the platform is also used 
to assess their creditworthiness. 

iii. Providing market linkages: DMA facilitates aggregation 
of produce at the grassroot level and trading of produce 
on VIDA, by directly linking farmers to off-takers. 
The platform supports off-takers to make payments 
to farmers through its digital channels. Through its 
aggregation services, DMA helps to reduce post-harvest 
losses among farmers. Post-harvest agricultural waste 
contributes to the emission of GHG gases. Therefore, 
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creating market linkages contributes to the transition 
to low-carbon agriculture.

iv. Extension service and information sharing: Through 
its platform DMA offers data-driven insights ranging 
from information on weather, soil, crops and insurance 
to pricing trends and markets as well as climate-
smart farm advisory to aid informed decision-making. 

Figure 32: DMA’s business model

Moreover, through their Farmer Field Schools, DMA 
enables its smallholder farmers to adapt to climate-smart 
agricultural practices by offering practical training on 
seed selection, soil and water management, planting 
techniques, and post-harvest management. 

DMA through its 
MVAs onboards all 

its value chain 
actors on the VIDA 

platform

The MVA is key in 
farmers’ orders on 

the platform for 
input suppliers to 

supply in bulk

Input credit is 
provided to 

farmers upfront 
and is to be repaid 

in 6 months

Input is supplied 
through FPOs hub

Farmers can 
access 

climate-smart agri 
inputs and plants

DMA offers farmer 
education and 

support through 
their platforms and 

MVAs

EACH FARMING SEASON LASTS 
BETWEEN 4-6 MONTHS

Harvest is 
collected at the 

FPOs hub by the 
offtakers

Farmers receive 
their pay net the 

loan amount

Onboarding 
farmers, input 

suppliers, offtakers 
and other 
providers

Aggregation of 
agri-inputs 

Preparation and Planting season Harvest and Post-Harvest season

The MVAs aggregate 
farmers’ produce on 

the platform. The 
offtakers provide 

information on the 
quantity and price of 
the produce they will 

offtale

Aggregation of 
produce

Key Actors in the VIDA platform

Farmers and Farmer Producer Organizations (FPOs)

DMA’s primary customers are farmers. Farmers are on-
boarded on the VIDA platform through the enterprise’s 
MVA-supported farmer groups, commonly known as Farmer 
Producer Organizations (FPOs). Details collected during 
onboarding include the farmer’s identification number, 
mobile number, gender, land size, type of crop planted, and 
farm location. Once farmers are registered on the platform, 
they receive updates and key information through SMS and 
MVAs; thus, serving even farmers with basic feature phones.

Box 7. DMA’s main customer is a rural 
smallholder female farmer

Some of their distinct characteristics include:

• Gender: Over 65% of DMA’s customers are women.

• Land size: Rural farmers have relatively larger land 
sizes compared to urban and peri-urban farmers. 
The farms range between 1 and 5 acres (less than 2 
ha). Most small-scale farmers own land as a family.

• Limited access to resources: Female farmers often 
have limited access to resources such as land, water, 
capital, and technology, which may limit the scale of 
their operations. 

• Traditional farming practices: Small-scale women 
farmers mainly rely on conventional farming 
methods passed down through generations. While 
some may adopt modern techniques, their use of 
technology is often constrained by factors like cost 
and access.

• Vulnerability to external factors: Small-scale 
farmers are often vulnerable to climate change, 
market fluctuations, and changes in government 
policies, which can significantly impact their 
livelihoods.

Mobile Village Agents 

MVAs or Digital Agriculture Champions (DACs), are part-time 
employees of DMA, with a minimum qualification of a diploma 
in agriculture-related studies. They are paid on a commission 
basis. As of April 2024, DMA was working with over 450 
MVAs, 55% of whom were women, across their regions of 
operations in Tanzania. Their role entails:

• Onboarding and registering farmers onto the VIDA 
platform.

• Extension services: They continuously educate 
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farmers on various products and services available 
on the DMA platform. 

• Debt collection: The MVAs ensure that farmers who 
receive input credit repay on time.

• Aggregation: MVAs aggregate farmers’ demand for 
input providers on the platform. They also monitor 
farmers’ production throughout the farming season 
and aggregate their produce for off-takers. This 
reduces post-harvest losses for their farmers and 
side-selling for DMA.

Financial Service Providers (FSPs)

The VIDA platform enables the integration of FSPs such as 
mobile money providers, banks, and other financial service 
providers. Currently, DMA offers input credit to farmers at 
an interest rate of 6% for 6 months. Such credit is available 
to farmers in certified FPOs, with produce off-takers acting 
as guarantors. This facility is critical for DMA farmers who 
lack sufficient upfront capital to purchase high-quality inputs. 
Moreover, this facility not only helps farmers plant on time 
but also helps them adopt CSA practices by providing access 
to climate-smart seeds and inputs. DMA has just signed a 
contract with a prominent Tanzanian bank to offer input credit 
to farmers, especially women farmers, registered under VIDA 
with the bank bearing the credit risk.

Input Providers

The VIDA platform’s input providers consist largely of seed 
and fertilizer manufacturers and distributors. These providers 
have access to aggregated demand for their products, allowing 
them to supply large quantities of inputs to farmers. DMA has 
forged partnerships with three major international input 
manufacturers, including YARA, renowned for its high-quality 
agricultural inputs. Through these partnerships, the company 
secures substantial bulk discounts, enabling it to compete 
effectively with government-subsidized inputs. Additionally, 
DMA collaborates with local agro-dealers from within its 
VIDA franchise network to distribute inputs to farmers in 
various regions. These inputs are collected by farmers from 
designated shops, primarily located at the FPO hubs, through 
their MVAs. Farmers leveraging the VIDA platform benefit 
from competitive pricing and doorstep delivery of inputs.

Produce off-takers

These buyers purchase produce aggregated from farmers 
through the VIDA platform. They find the platform immensely 
valuable as it lists the quantity and location of produce 
expected to be supplied by farmers at various FPOs. MVAs 
are responsible for entering the level of produce expected 
from their farmers on to the platform. Currently, the platform 
has 12 buyers, most of whom are focused on grain products. 
Specifically, there are 2 bulk product buyers for maize and 
89 local crude oil processors for sunflower.

Figure 33: The VIDA platform
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Program implementation through VIDA

Additional partners for the VIDA platform consist of 
development organizations, NGOs, and government agencies 
that need access to farmer data on VIDA in order to implement 
projects or programs addressing social and climate-related 
challenges at the local level. These organizations typically 
carry out their initiatives through DMA by utilizing the VIDA 
platform to reach farmers. Below is an example of a project 
that makes use of the VIDA platform.

The Farmer Visibility Project

This project is funded by Heifer International, with Selcom 
and Mastercard as the technological and financial partners, 
and DMA as the project implementer. The project involves 
registering all value chain actors such as farmers, buyers, 
agro-input suppliers, and agro-dealers on VIDA to introduce a 
digital agriculture platform and modernize farmers’ traditional 
practices. Farmers are enrolled through Farmer Producer 
Organizations, by the MVAs. In addition to enrolment, MVAs 
also assist farmers access products and services throughout 
farming activities. Registered farmers also receive a bank 
card called the Stawi Card, powered by MasterCard, to help 
them access financial services.

Key achievements of the project:

• The project employs over 450 MVAs. These MVAs 
continue to engage farmers through farmer field 
days and advocate the adoption of climate-smart 
agriculture. Through the program, DMA re-
evaluated its ongoing MVA recruitment process 
to ensure that it is gender inclusive. Over 45% of 
the MVAs are women.

• So far, over 50,000 farmers have been registered 
through this project, most of whom are women 
smallholder farmers in rural areas. 

• Over 24 agro-dealer outlets are registered on 
the platform, spread across Dodoma, Singida, 
and Manyara. With the help of the MVAs, these 
agro-dealers supply inputs from DMA’s registered 
suppliers to farmers.

• In the last 9 months, farmers have had affordable 
access to hybrid seeds, high-quality fertilizers, and 
pesticides through DMA’s last-mile delivery model.

Photo Courtesy : Photo from DMA’s newsletters, courtesy of DMA

Photo Courtesy : Photo from DMA’s newsletters, courtesy of DMA
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Figure 34: Gender mainstreaming in DMA’s business model 

In line with the overall objectives of the GLOW program, 
DMA was selected because of its potential for low-carbon 
transition through input production and the evident 
integration of women across the value chain. The DMA 
business model demonstrates the following potential benefits 
and impacts that align with the program’s objectives:

a. Accessible and affordable high-quality inputs for rural 
women farmers: DMA’s solution provides an excellent 
opportunity to empower rural women farmers. VIDA 
ensures that farmers can access high-quality inputs, 
financial services, products, and markets. In the past, 
these women had to rely on various intermediaries 
to access markets and obtain capital from traditional 
financial service providers who required collateral to 
extend financing. This prevented women farmers from 
accessing high-quality inputs and markets, thereby 
affecting their livelihoods. By providing access to high-
quality inputs, financial services, and extension services, 

DMA’s model has the potential to increase the adoption 
of CSA among rural female farmers in Tanzania and 
promote a low-carbon economy in rural areas across 
Tanzania.

b. Employment creation and women’s economic 
empowerment: The DMA model involves using mobile 
village agents to provide extension services and deliver 
products to farmers through the VIDA platform. 
These agents are paid on a commission basis, which 
is sometimes their only source income, and therefore, 
allows them to earn a living. It’s worth noting that over 
45% of these agents are women who reside in the same 
communities as the farmers.

c. Improved livelihoods: DMA has undertaken various 
projects aimed at promoting gender equality and 
empowering women farmers in rural areas. One of these 
initiatives involved collaborating with A carbon credit 
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project developer Capital to distribute energy-efficient 
cookstoves, known as “majiko sanifu,” to households of 
women farmers in Kigoma and Geita regions (see Box 
8 for more details). These efforts have contributed 
to achieving several Sustainable Development Goals, 
including Gender Equality (SDG 5), Decent Work and 
Economic Growth (SDG 8), and Climate Action (SDG 13).

5.4.4 Support Provided by the 
program to DMA

Intellecap collaborated with DMA on a variety of activities 
customized to meet the specific needs of the business. It 
developed a comprehensive Gender Action Plan (GAP) to 
tackle specific gender gaps and business challenges identified 
during the baseline assessment. The GAP focused on three 

main outcomes crucial for advancing DMA’s shift to low-
carbon development and enhancing its positive impact on 
women’s economic empowerment.

• Increased access to DMA’s products and services 
for women farmers on the VIDA platform through 
its last-mile delivery channel.

• Increased adoption of climate-smart agricultural 
solutions and thus improved livelihoods for rural 
women farmers.

• Enhanced financial and operational efficiencies for 
the business alongside gender integration.

Figure 35: A snapshot of DMA’s Gender Action Plan

Gender mainstreaming TA support interventions

1. Increased access to DMA’s products and services for 
women farmers on the VIDA platform through its last-
mile delivery channel 

Enhancing DMA’s last-mile delivery model to serve more 
rural women farmers through Mobile Village Agents 

The GAP highlighted the need to strengthen DMA’s last-mile 
delivery model by training its MVAs to better serve their rural 
female customers. Through the Gender 101 training and 
advisory support, DMA incorporated gender considerations 
in recruiting and onboarding its agents. DMA also provided 
its agents with resources such as mobile phones, airtime, 
data, and bicycles to help them reach rural farmers, especially 
women in remote areas, and deliver DMA’s products and 
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1. Enhancing DMA’s 
last-mile delivery 
model through MVAs

2. Increasing access to 
agri-inputs to women 
farmers through input 
credit

1. Increase awareness of 
DMA’s products and 
services to female 
clientele

2.  Leverage DMA’s 
gender-impact-led 
programs

3. Enhancing MVAs’ skills 
to deliver CSA advisory

1. Marketing training and 
advisory

2. Mapping and 
introduction to  
potential 
gender-impact partners

3. Development of a 
training strategy for 
CSAs

1. Gender 101 training

2. Gender-sensitive 
recruitment plan

3. Mapping of credit 
partners to advance 
input credit

1. Over 200 MVAs employed; of 
which 45%  are women

2. An input credit facility  MOU 
signed with a local bank

3. Gender-sensitive recruitment 
policy

1. Two newsletters were issued 
promoting DMA’s impact on 
women farmers

2. Signing of a new gender-impact 
partnership with an existing 
partner

3. Recruitment of FBAs

Enhanced financial and 
operational efficiencies 

for the business along 
with gender integration

1. Enhancing the VIDA 
platform by improving 
its features

2. Increasing the visibility 
of DMA’s business and 
impact

3. Fundrasing and access 
to GLI opportunities

1. Gender disaggregated 
feature and data

2. Visibility through Sankalp

3. Ongoing business 
advisory

4. Investment readiness and 
networking activities

1. VIDA has over 441,000 
farmers - up from 127,000 
farmers. Of whom 43% are 
women

2. DMA was featured in a Sankalp 
article

3. Ongoing negotiations with key 
investors

Interventions Key Results
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services. Moreover, based on the program’s recommendations 
a recruitment plan with inclusivity clauses was developed, to 
ensure fair hiring of female MVAs. Over the last 6 months, 
more than 200 MVAs, of which 45% are women, have been 
recruited and trained using the recruitment plan. The MVAs 
play a significant role in registering farmers onto the platform 
as well as in the uptake of DMA’s products and services.

Increasing access to agri-input for women farmers through 
input credit

Findings from DMA’s GAP study revealed that, on average, 
female farmers spend USD 28 on purchasing agricultural 
inputs through the VIDA platform, while male farmers spend 
USD 40. Farmers with access to input credit spend up to USD 
100 on agricultural inputs on the platform. This assessment 
revealed that at its current level, DMA’s input credit can only 
serve up to 26% of farmers registered on the platform. With 
the support of the program, DMA identified potential credit 
providers who could use DMA’s data to offer input credit to 
farmers, thus mitigating DMA’s credit risk while extending 
credit to more farmers. By June 2024, DMA had signed a 
memorandum of understanding with a well-known local bank 
to extend credit to farmers on the VIDA platform, with their 
Farmer Producer Organizations (FPOs) acting as guarantors. 
This partnership is expected to increase acesss to input credit 
by 50% in Q4 2024, in turn boosting the uptake of agri-inputs 
through the VIDA platform. It is also anticipated that this 
partnership will significantly benefit women farmers, as they 

will be able to access collateral-free credit. As a result, their 
spending on input credit is projected to increase by over 50% 
to USD 45.

2. Increased adoption of climate-smart agricultural 
solutions by smallholder female rural farmers

Advisory on DMA’s marketing strategy to boost the 
adoption of Climate-Smart Agriculture among smallholder 
female rural farmers

In addition to using MVAs for farm visits and door-to-door 
extension services, the GAP focused on developing better 
marketing strategies to address gender gaps in the agricultural 
sector. The program created gender-focused marketing 
content and conducted one-on-one market strategy sessions. 
Through the program, DMA adopted gender-transformative 
marketing strategies such as creating newsletters and 
marketing messages that highlight the importance of women 
in agriculture, incorporate images of women practicing 
CSA techniques, and sharing success stories of women 
farmers. DMA also collaborated with women’s groups and 
organizations to reach a broader female audience. As a result, 
DMA successfully released two quarterly newsletters and saw 
an 8% increase in the enrolment of women-based FPOs on 
the VIDA platform. Furthermore, these efforts have helped 
break down stereotypes and have contributed to attracting 
more female MVAs. Female MVAs comprise 45% of DMA’s 
total MVA workforce.

Figure 36: Snapshots of DMA’s newsletters
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Advisory on leveraging DMA’s expertise in implementing 
gender-impact programs with various partners to increase 
adoption

DMA has been working with various partners through the 
VIDA platform to implement programs that positively impact 
women and promote smallholder farmers’ well-being. The 
GLOW program supported DMA in identifying programs 
and partners aligned with its mission of transforming rural 
smallholder farmers into commercial farmers through the 
adoption of climate-smart agricultural practices. Some of 
the partners identified included Mercy Corps, ACRE Africa, 
and UN Women. Thereafter, DMA, with the support of the 
GLOW program, developed an action plan for engaging short-
term and long-term partners. So far DMA has submitted 
five proposals to new and existing partners on gender 
transformation through rural e-commerce as a part of the 
activities highlighted in the GAP. Additionally, the GAP 
emphasized the importance of gender-disaggregated data and 
the development of a monitoring and evaluation framework 
to enable organizations to work with DMA as implementing 
partners. This has enabled DMA to include gender metrics 
while reporting to its existing partners.

Box 8. DMA’s Clean Cookstove project

DMA is currently implementing the Clean Cookstoves 
project (Majiko Sanifu) in Tanzania’s Kigoma and Geita 
regions. The project is being funded by a carbon 
credit project developer, an organization committed 
to empowering women, improving the lives of rural 
communities, and mitigating the effects of climate 
change. The project aims to reduce carbon emissions 
by promoting clean energy initiatives, specifically 
by distributing clean cookstoves to households in 
rural areas. The project has achieved the following 
milestones so far:

• Over 150,000 Smart Stoves have been built in 
the Geita and Kigoma regions, benefiting more 
than 600,000 people. 

• Moreover, this project has provided employment 
opportunities to more than 250 young people in 
the region. 

• This initiative has greatly benefited women 
farmers by significantly reducing the time spent 
in cooking and collecting firewood. Moreover, it 
has enabled them to spend more time on farming 
activities, improved their living standards and 
helped them conserve the environment.

• This project will play a vital role in transforming 
these regions into a low-carbon economy in the 
long-run.

Based on the program’s advisory on how it can leverage 
its strength in managing gender-impact projects, DMA has 
achieved the following: 

• DMA recently secured a project, “Sunflower 
Visibility Project,” aimed at promoting local value 
addition by connecting small-scale sunflower 
crude oil processors directly to farmers. The 
project includes a specific mandate to improve the 
livelihoods of smallholder women farmers. DMA has 
enrolled over 106,000 sunflower farmers, 43% of 
whom are women. 

• DMA incorporated a gender mainstreaming element 
into its “maiko snafu” project to ensure that the 
targeted women farmers benefit from climate-
smart advisory services. As part of the project, DMA 
established 10 demo plots where sunflower and 
maize were intercropped with Tephrosia to improve 
soil health and reduce carbon emissions. Through 
the support of MVAs, over 3,000 farmers, mostly 
women, were educated on regenerative practices. 
DMA plans to expand this support to all its sunflower 
farmers under their new Sunflower Visibility project.

Advisory on enhancing MVA’s skills to deliver knowledge 
about CSA and best practices to farmers 

MVA’s knowledge of CSA practices was strengthened in order 
to better serve rural farmers, particularly women. As part of 
the program’s advisory, DMA hired Field Based Agronomists 
(FBAs), extension officers experienced in providing services 
to rural farmers, to work with MVAs. Over the past 6 months, 
FBAs have collaborated closely with MVAs in selected regions 
through DMA’s Farmer Field Schools  and demonstration 
plots. In these Farmer Field Schools, FBAs conduct training 
sessions on farmer field days, offering practical instruction 
to farmers and providing a learning platform for MVAs. In 
the short term, DMA expects that the skills transferred from 
FBAs to MVAs will lead to improved extension services and 
increase the adoption of CSA practices among rural female 
farmers. In the long term, DMA aims to develop an internal 
curriculum for MVAs to continually support rural farmers.

Business efficiency interventions

3. Enhanced financial and operational efficiencies for the 
business along with gender integration

Enhancing the VIDA platform by improving its features to 
efficiently serve the value chain actors

Through the gap analysis conducted on the VIDA platform, 
the GAP recommended the following: 

• Gender disaggregated feature: Although the 
platform has a field for gender, the program 
recommended the inclusion of an additional data 
point differentiating women as end users and women 
as farm owners. This will enable DMA to determine 
the percentage of its female farmers who are farm 
managers compared to their male counterparts; 
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thereby enabling the enterprise to tailor products 
and services on the platform to meet the needs of 
its female customers, particularly women farmers, 
more effectively.

• Seamless integration of various value chain actors 
into the platform to reduce errors and ensure 
real-time exchange of data between systems, 
thereby ensuring that all VIDA users have access 
to information that is up-to-date and consistent 
across the platform.

• The program recommended that DMA hire 
dedicated senior personnel to link the VIDA 
platform’s operational objectives to DMA’s strategic 
objectives. 

In line with the support provided, DMA has been able to 
achieve the following during the program:

I. DMA brought on board a CTO, Wellington Mapuku, 
whose short-term goal was to enhance the platform 
with the help of the program’s recommendations, 
enabling DMA to become a gender-centric, rural 
e-commerce platform across the region. Some 
features that have been enhanced under his 
leadership include the gendered segregation of 
farmers, disaggregation of women as users and farm 
owners, the collection of satellite data to provide 
accurate weather information to farmers, and the 
seamless integration of various value chain actors 
into the platform using APIs. The VIDA platform 
provides farmers with relevant updates, through 
SMSs in the local language, Kiswahili.

II. DMA has been able to track various household 
and farm characteristics of its farmers, including 
gender. The key gender-related information that 
DMA tracks through its platform include the farm 
manager’s gender, the income levels of male and 
female farmers, the adoption of CSA practices by 
gender, and the uptake of input credit by gender. 
Currently, the VIDA platform has over 441,000 
registered farmers, 43% of whom are women. 
Additionally, DMA has developed an ESG framework 
that considers the business’ social, environmental, 
and economic impact on key stakeholders. In the 
future, DMA plans to report its measured impact 
through sustainability reports in its financial 
statements and other publications.

Increased visibility by showcasing DMA’s impact on women 
warmers in Tanzania

With Intellecap’s support, DMA participated in the Sankalp 
Africa Forum 2024 and Robert Madziva, DMA’s CEO was 
a panelist in the “Bridging the Gender Gap in the Green 
Transition” session. In this session, DMA’s CEO elaborated on 
DMA’s vision of transforming rural farmers into commercial 
farmers by prioritizing rural female farmers’ adoption of CSA 
practices to transition to a green economy.

Box 9. Callout section

“DMA prioritizes women’s involvement, as they make 
up over 65% of the customer base. Many of DMA’s 
services are implemented through demo plots, where 
communities can learn how to grow crops using CSA 
practices. To encourage the participation of women 
farmers, our MVAs offer them opportunities to lead 
the demo sessions at the demonstration plots. As a 
result of this practice, DMA has observed an increase 
in the attendance of women farmers at these sessions 
and an uptick in the onboarding of women FPOs on 
VIDA.”

Fundraising and access to gender lens investing 
opportunities

The program provided dedicated support to help DMA 
become investment-ready by updating its pitch deck 
and business model, as well as offering opportunities to 
showcase its business to potential investors. These showcase 
opportunities were offered by way of a dedicated Pitch Day 
for enterprises within the TA support cohort, and sponsorship 
to participate in the Sankalp Africa Summit 2024. Through 
these pitching opportunities DMA received feedback on its 
product offering, business model, gender integration, and 
strategies for engaging with other partners. Leveraging skills 
gained during the program, DMA’s CTO, Wellington Mapuku, 
successfully pitched VIDA’s scalability and impact to various 
investors introduced by the program. DMA has attracted 
interest from various global impact investors in the region, 
including GLI investors, and is currently in discussions with 
potential funders.

5.4.3 Learnings across the key 
research questions

Research Question 1: What is the extent of the economic 
impact of climate-smart agriculture PSEs on women’s 
economic empowerment in their value chain? Does this 
translate to any social impact?

Rural e-commerce solutions utilizing agent models could 
expedite access to high-quality inputs and promote the 
adoption of CSA practices among rural female farmers.

Agri-tech companies that utilize last-mile delivery models 
and engage village agents, contribute to the adoption of 
CSA practices among rural farmers, especially women, in 
the following ways:

• They offer climate-smart advisory, weather forecasts, 
and market information through smartphones and tablets 
(often provided by the agri-tech company) to farmers 
and farmer groups through SMSs and phone calls. This is 
crucial as most farmers in sub-Saharan Africa only have 
access to basic feature phones.

https://gender.cgiar.org/news/bridging-gap-gender-equity-green-transition#:~:text=Globally%2C experts emphasize that the,decision%2Dmakers%2C and consumers.
https://gender.cgiar.org/news/bridging-gap-gender-equity-green-transition#:~:text=Globally%2C experts emphasize that the,decision%2Dmakers%2C and consumers.
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• They help farmers obtain climate-resilient seeds, 
develop efficient irrigation systems, and access other 
technologies that can improve productivity and resilience 
to climate change.

• Village agents provide tailored advice on subjects such 
as soil health and crop choices, since they are familiar 
with the specific needs of individual farms. They also 
offer support throughout the farming season, assisting 
farmers in solving problems and adjusting practices as 
necessary.

• They help establish and manage formal and informal 
savings groups, which allow farmers, particularly 
women, to pool resources and invest in Climate-Smart 
Agricultural practices.

Table 16: Contribution of village agents

Directly Indirectly

• Agritech companies hire village agents 
and pay them on a commission basis. 
These agents are usually recruited 
from within the community, providing 
immediate employment opportunities.

• Additionally, jobs are created for 
trainers and support staff who are 
responsible for educating and mentoring 
village agents. For example, DMA hired 
Field-based Agronomists to build the 
capacity of its MVAs.

• Village agents often serve as local suppliers of agricultural inputs 
such as seeds, fertilizers, and equipment. This entrepreneurial role 
creates additional business opportunities and income streams. 

• They may also offer services like soil testing, crop advisory, and pest 
management, effectively becoming micro-entrepreneurs within 
their communities. 

• Additionally, village agents often help establish local processing 
units for tasks such as drying, milling, and packaging, ultimately 
creating jobs in these new ventures.

•  In the long run, promoting and maintaining sustainable agricultural 
practices creates jobs and contributes to long-term economic 
stability.

• Village agents aid women farmers in accessing 
microfinance loans and crop insurance, reducing financial 
risks associated with climate variability.

Agri-tech models that engage village agents contribute 
significantly to job creation

Using village agents contributes to job creation, both directly 
and indirectly, supporting the economy of rural areas in the 
following ways: 

Research Question 2: What support models/approaches 
used by these climate-smart PSEs are most instrumental 
in increasing women’s participation in the sector?

Ongoing trainings through demonstration plots and group 
sessions is critical for increasing women’s participation 
in CSA.

The adoption of CSA practices, such as using improved seed 
varieties, adopting minimum tillage and using fertilizers, by 
Tanzania’s rural women farmers is lower than their male 
counterparts. Continuous training through demo plots and 
Farmer Field Schools supported by community engagement 
and strategic partnerships, are crucial tools needed to 
promote the adoption of CSA practices such as the use of 
climate-smart inputs and regenerative farming practices. 
DMA has successfully doubled the number of rural women 
farmers using its platform to purchase climate-smart inputs 
and access information. Furthermore, farmers registered on 
the platform have access to DMA’s agents who offer extension 
services for their farms. 

Research Question 3: Who are key stakeholders working 
in the climate change adaptation and WEE space, and 

what support are they providing / can they provide to 
climate-smart PSEs to scale their solutions while increasing 
women’s participation?

Agri-techs contribute to the growth of agriculture’s supply 
chain ecosystem through aggregation

The agritech model benefits several actors in the supply 
chain ecosystem, such as agro-dealers and bulk buyers, by 
providing accurate data about the needs of rural farmers. 
This enables agro-dealers to aggregate inputs and allows 
farmers to access them at fair prices. Rural farmers can 
also aggregate their produce for bulk buyers through their 
MVAs  leading to market access and increased incomes. This 
promotes economic independence for these farmers and the 
growth of the supply chain actors.

Collaboration with development agencies and private 
sector players who are keen on accelerating the adoption 
of CSA practices

DMA’s continued partnerships with multiple stakeholders 
have contributed to the company’s success and growth. By 
collaborating with various development agencies and private 
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sector players to implement gender-impact programs that 
provide technical and financial support to rural platforms, 
DMA is contributing to the adoption of CSA practices among 
rural smallholder female farmers.

Research Question 4: What are the short-term, medium-
term, and long-term interventions (financial and non-
financial) required to support and scale climate-smart PSEs 
to enhance their impact on women?

Short-term interventions : Providing PSE’s with 
customized gender-based training has been instrumental 
in building their capacity to eliminate gender biases, create 
awareness about gender roles and needs, and implement 
changes. For DMA, the Gender 101 training validated the 
business’s mission of empowering rural female farmers. It 
helped the enterprise develop a clear action plan for engaging 
women across all its value chain activities. The training also 
played a crucial role in revamping DMA’s marketing strategy, 
business plan and pitch deck such that they aligned with the 
enterprise’s mission of serving rural farmers, especially 
women.

Medium-term interventions:
In the medium term, DMA aims to:

• Increase the proportion of women farmers on the 
platform to over 50% (currently at 43%).  This will be 
achieved through the sensitization and registration 
of female farmers in rural areas by MVAs. This will be 
achieved through additional partnerships with local 
financial service providers to offer credit options.

• Raise Series A funding by attracting multiple investments 
and participating in gender impact-related programs that 
can serve rural farmers.

• Increase partnerships with agricultural cooperatives 
through the VIDA Local Coop Growth Points149 to 
cement DMA’s social franchise network. With these 
partnerships, farmer cooperative members can access 
all digitally aggregated products and services, which will 
enable the rapid increase of financial inclusion at the 
last mile.

Long-term interventions:
In the long term, DMA plans to:

• Expand its reach and operations, as its model can be 
replicated in other countries in East Africa.

• Increase its product offering by introducing services 
such as agri-insurance, digital payments and value-added 
services.

Photo Courtesy : Photo from DMA’s newsletters, courtesy of DMA

Photo Courtesy : Photo from DMA’s newsletters, courtesy of DMA
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5.5 GENEPLUS GLOBAL 
Transforming Livestock Production In Kenya

5.5.1 Sectoral overview – Livestock 
farming in Kenya

Agriculture is one of the most important sectors of economic 
activity in Kenya, contributing to approximately 22.4% of 
Kenya’s GDP. As of 2020, the sector employs over 40% of 
the country’s total population and approximately 70% of 
its rural population.150 Smallholder farming dominates the 
agricultural landscape contributing to 75% (as of 2022) of 
total agricultural production, with farmers engaged in both 
livestock and crop farming.151 

With a diverse array of climatic zones ranging from arid and 
semi-arid regions to highland areas, Kenya supports the 
rearing of a wide range of livestock, including cattle, goats, 
sheep, poultry, and camels. Livestock production forms 30% 
(as of 2023) of total marketed agricultural products,152 and is 
deeply embedded in the cultural fabric of Kenyan communities, 
acting as a source of food, income and social status.

The Livestock farming sub-sector is prominent in Kenya with 
both traditional pastoralist systems and modern commercial 
enterprises coexisting across the country. In 2021, livestock 
farming contributed an estimated 12% to Kenya’s national 
GDP and 42% to its agricultural GDP.153 The sector employs 
50% of Kenya’s agricultural labor force154 and generates a 
significant number of jobs across the value chain. Almost 60% 
of Kenya’s livestock population is found in arid and semi-arid 
lands (ASALs), where 90% of inhabitants are employed in 
livestock farming (2020).155 Traditional pastoralists in arid 
and semi-arid regions often rely on extensive grazing systems, 
migrating with their herds in search of water and pasture. 
In contrast, commercial livestock farming operations are 
more prevalent in favorable agro-ecological zones and utilize 
improved breeds and intensive management practices to 
maximize productivity.156 Livestock farming in Kenya presents 
significant opportunities for growth and development driven 
by increasing market demand,157 technological advancements, 
and improved access to finance and inputs.158 With strategic 
planning and investment, livestock farmers can contribute 
to Kenya’s food security, economic growth, and rural 
development while ensuring sustainability and resilience to 
climate variability.159

Despite the immense opportunities for growth and 
development, livestock farming in Kenya faces several 
challenges such as climate variability, disease outbreaks, and 
barriers to accessing quality inputs, veterinary services and 
markets.160 

Improved genetics and nutrition are crucial for improving 
the efficiency and reducing the environmental footprint of 
livestock production systems. Selective breeding programs 
can improve livestock genetics, leading to increased feed 
efficiency and reduced methane emissions.161 By breeding 
for these desirable traits, farmers can effectively reduce 
carbon emissions associated with enteric fermentation162 and 
contribute to climate change mitigation efforts.163 Additionally, 
genetics play a crucial role in enhancing the resilience of 
livestock to climate variability. Nutritional practices, such 
as well-balanced diets and appropriate supplementation can 
enhance the digestive efficiency of livestock, reducing the 
amount of methane produced per unit of feed consumed.164 

For instance, feed supplements such as nitrates can reduce 
methane emissions by 16%, while 3-Nitrooxypropanol has 
the potential to decrease methane yield by up to 36%  in dairy 
cattle.165 By providing animals with nutritionally balanced diets 
tailored to their specific needs, farmers can optimize feed use, 
minimize methane emissions, and improve overall productivity. 

Access to climate-smart solutions such as improved breeds, 
high-quality feed, and veterinary services is therefore 
essential for optimizing livestock farming and reducing its 
environmental impact. Access to and adoption of climate-
smart solutions also intersect profoundly with women’s 
economic empowerment within livestock farming for 
sustainable agricultural development. Women with access to 
climate-smart technologies, such as improved breeds, drought-
resistant forages, and water harvesting techniques, can 
cope with climate variability, safeguard their livelihoods, and 
ensure food security for their families.166 Moreover, women’s 
economic empowerment within livestock farming, facilitated 
by access to resources, training, and market opportunities, 
not only enhances their resilience to climate change but also 
contributes to broader sustainable agricultural development. 
This fosters inclusive growth and poverty reduction across 
rural communities. By embracing gender-inclusive strategies, 
policymakers and stakeholders can harness the transformative 
potential of women as catalysts for building resilient and 
sustainable livestock farming systems in the face of climate 
challenges.

Private sector involvement in livestock farming is crucial 
for smallholder farmers to access and adopt climate-smart 
solutions. Private Sector Enterprises can commercially and 
sustainably provide expertise, innovation, and market access, 
as well as develop tailored solutions and distribute them 
through extensive networks reaching rural areas. This will, 
in turn, contribute to reducing carbon emissions and building 
farmers’ resilience to climate variability.
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5.5.2 Challenges faced by the 
livestock farming sector in Kenya

Sector-level challenges

At a micro level, livestock farmers in Kenya face various 
challenges that directly impact their livelihoods. These 
challenges include limited access to high-quality inputs 
such as superior livestock breeds (genetic material used for 
insemination), high-quality feed, and veterinary services, which 
hinder productivity and profitability. Most of Kenya’s livestock 
producers are smallholder farmers who often lack financial 
resources and infrastructure support, which limits their ability 
to invest in modern technologies and practices. Additionally, 
land tenure issues and encroachment on grazing lands, 
increase competition for resources, leading to overgrazing, 
soil degradation, and conflicts between farmers and pastoralist 
communities. Limited access to markets and value chains also 
make it difficult for farmers to sell their livestock at fair prices, 
resulting in income instability and economic vulnerability.

At the macro-level, inadequate policy frameworks and 
institutional support hinder the development of the 
livestock farming sector. For instance, the absence of clear 
and enforceable policies on livestock movement and trade 
often leads to the sale of diseased animals and exacerbates 
the spread of diseases such as foot and mouth disease to 
previously disease-free areas. Additionally, barriers to market 
access, including trade restrictions, lack of market information, 
and inadequate value addition, limit the potential for growth 
and profitability within the sector, constraining farmers’ 
ability to capitalize on emerging opportunities and address 
market demand. Additionally, barriers to market access such 
as trade restrictions, unavailability of market information, 
and inadequate value addition limit the sector’s growth 
and profitability. This also affects farmers’ abilities to take 
advantage of emerging opportunities and address market 
demand. 

Gender-related challenges

In many developing nations, women play pivotal roles in 
the livestock sector, often handling responsibilities such as 
animal husbandry, milking, and fodder collection.167 Women 
account for over one-third of the workforce within pastoralist 
and mixed farming systems in Africa, and around two-thirds 
of its 400 million poor livestock keepers are women.168 
However, Kenya’s livestock sector faces gender-related 
challenges that are pervasive and multifaceted, with women 
disproportionately affected by socio-cultural and economic 
barriers. 

Women farmers face significant challenges in accessing 
resources and opportunities;169  they own limited assets, have 
difficulty accessing credit, and lack decision-making power 
in the household, among others. For instance, women often 
own little to no land, which makes it difficult for them to make 
decisions about managing the herd. Moreover, formal financial 
institutions usually require assets (typically owned by men) 
as collateral, making it difficult for women to obtain credit.170 

Additionally, cultural norms that limit women’s decision-making 
power also hinder their ability to succeed in agriculture.171 As 
climate change worsens, so do the challenges faced by the 
livestock sector, such as unpredictable weather patterns and 
the declining availability of pasture. Climate-smart agriculture 
therefore has become increasingly important to maintain 
farm productivity and resilience. Women’s ability to access 
and implement these solutions is crucial since they often 
are disproportionately affected by climate change and bear 
the primary responsibility for managing household livestock 
resources.

Climate change-related challenges

Climatic changes such as higher temperatures, shifting rainfall 
patterns, increased heat stress, reduced availability of water, 
and more frequent extreme weather, directly and indirectly 
impact livestock production and productivity. In Kenya, climate 
variability has a severe impact on livestock farming since it 
causes fluctuations in the quality and availability of pastures 
which in turn leads to a shortage of feed and nutritional 
deficiencies. There has been a 40% increase in Kenyan herders 
taking up crop farming due to the destruction of pastures as 
a result of erratic rainfall and frequent droughts, which has 
reduced the land available for grazing cattle.172 Erratic rainfall 
and prolonged droughts reduce water sources, increasing 
the risk of dehydration and heat stress for livestock, which 
affects their health and productivity.173 Severe droughts have 
caused Kenyan herders to lose 2.5 million cattle between 
2020 and 2022, mostly while searching for pasture and 
water.174 Moreover, extreme weather events such as floods 
can damage infrastructure, disrupt grazing areas, and increase 
the incidence of diseases, further exacerbating the challenges 
faced by livestock farmers. Limited access to quality inputs, 
veterinary services, and markets adversely affect farmers’ 
ability to maintain herd health, productivity, and market 
competitiveness.175

Conversely, emissions from livestock rearing also contribute 
to climate variability. Methane released during enteric 
fermentation in ruminant digestive systems accounts for a 
substantial portion of agricultural emissions.176 Methane is 
a potent greenhouse gas that contributes to global warming 
and increased climate variability by trapping heat in the 
atmosphere.177 In Kenya, dairy cattle are responsible for about 
12.3 MT CO2 equivalent. of emissions.178 The GHG emissions 
profile comprises approximately 96% methane, 3% nitrous 
oxide, and 1% carbon dioxide.179 Additionally, deforestation 
and changes in land-use associated with livestock farming 
contribute to carbon dioxide emissions, which further intensify 
the greenhouse effect and increase climate variability.180 
Increases in the greenhouse effect, lead to changes in weather 
patterns, and increases in extreme weather events, disrupting 
agricultural production systems. Climate change-induced 
stresses such as heatwaves, droughts, and disease outbreaks 
pose further challenges to livestock farming. 

However, climate-smart strategies, such as improved genetics 
through breeding (which allow integrating traits such as 
heat tolerance, disease resistance, and adaptation to local 
environmental conditions) and optimizing nutrition and feed, 
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can significantly mitigate GHG emissions from livestock 
farming and improve farm productivity.

Figure 37: GenePlus staff testing the quality of milk

5.5.3 Business/Operating model of 
GenePlus Global Limited

Based in Nairobi, Kenya, GenePlus Global Limited was 
established in 2017 as an agricultural biotechnology company. 
The enterprise operates as a one-stop shop for livestock 
and dairy farmers, by offering various products to improve 
breeding practices and animal health. The enterprise also 
promotes climate-smart farm practices to enhance sustainable 
milk and beef production and improve farmers’ incomes. It 
aims to address key challenges in livestock farming, such as low 
yields and high production costs through improved genetics, 
nutrition, and inputs.

The key products and services that GenePlus provides include:

I. Dairy genetics/breeds

II. Vaccinations

III. Cold store services

IV. Extension services 

GenePlus has partnered with ABS Global Inc181 (formerly 
American Breeders Service) and BOC Group Plc (British 

Oxygen Company),182 which supply it with bovine semen 
(referred to as ‘genetic material’) and liquid nitrogen, 
respectively.  The enterprise procures genetic material in 
bulk and sells it to farmers on its platform. 

GenePlus distributes its products to farmers through both B2B 
and B2C business models. In the B2B model, the enterprise 
sells dairy genetics in bulk to Artificial Insemination (AI) 
Technicians183 in various regions, who then sell the product to 
dairy farmers at a profit. In the B2C model, introduced in 2023, 
GenePlus sells directly to farmers without intermediaries 
through a last-mile distribution model. Under this model dairy 
farmers can order quality inputs, including AI and vaccinations 
via a USSD code (*483*588#).

GenePlus also provides high-quality animal feed to meet the 
specific needs of livestock at different stages of their life cycle. 
The feed supplements animal grazing with essential nutrients 
to support high milk production. To maintain optimum animal 
health, GenePlus also offers disinfectants, and vaccinations 
and deworming solutions, as well as medicines for respiratory 
infections, diarrhea, mastitis and parasites like ticks and flies. 
Further, the enterprise provides farmers with extension 
services such as veterinary consultations to diagnose illnesses 
and recommend appropriate treatment plans.

GenePlus believes that by providing farmers with access to 
superior breeds, improved nutrition, and extension services, it 
can create social and environmental change. Superior breeds 
are also more climate resilient as they can produce up to 300% 
more milk per animal and lower GHG emissions. A study by 
Hawkins et al. (2022) in Tanzania indicated that breeds with 
high feed conversion efficiency can produce milk with up to 
35% lower GHG emissions per liter compared to traditional 
livestock. Improved genetics and nutrition have the potential 
to reduce herd size by up to 20%. In Kenya, a study by FAO 
(2017) found that using a combination of interventions, like 
better genetics (through artificial insemination), improved 
herd health (vaccinations), and increased feed availability, 
can lower emission intensity by 21%–36%. Additionally, more 
efficient milk production can boost farmers’ income by 300%, 
assuming all other factors are constant. Dairy farmers in the 
region often struggle to access good-quality breeds, leading 
to low milk production, high livestock mortality, and lower 
incomes. Climate change exacerbates these challenges, leading 
to reduced feed, malnourished livestock, and the spread of 
diseases. GenePlus believes that providing farmers with 
climate-smart solutions can help them cope with the adverse 
effects of climate change. GenePlus is also keen on increasing 
access to their products and services for women farmers who 
play a significant role in livestock rearing.

Photo Courtesy : Intellecap’s team taken at GenePlus’ milk collection 
centre near Eldoret, Kenya.

Photo Courtesy : Intellecap’s team taken at GenePlus dairy 
cooperative near Eldoret, Kenya.
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Figure 38: GenePlus’s Business Model

In line with the overall objectives of the GLOW program, 
GenePlus was selected because of its potential to enable a 
low-carbon transition for the livestock farming ecosystem 
and for integrating women in the value chain. GenePlus’ 
business model demonstrates the following potential benefits 
and impacts that align with the program’s objectives:

• Easy access to climate-smart products through a mobile-
based digital platform, which eliminates intermediaries 
and leads to fair prices and high-quality products.

• Serving and empowering more women dairy farmers by 
providing convenient access to inputs that do not require 
an intermediary, such as AI technicians and Agro vets.

• Training farmers on climate-smart practices and 
equipping them with the knowledge to adapt farming 
techniques, thereby enhancing food security and 
increasing their income.

• Mitigating the impact of climate change by providing 
farmers with access to superior, more climate resilient 

livestock breeds, thereby leading to increased milk yield, 
higher disease tolerance, and reduced calving mortality 
rate.

• Mitigating the impact of climate change on Kenya’s 
livestock farming and reducing GHG emissions per cow 
reared.

5.5.4 Support provided by the 
program to GenePlus

As part the program, the team conducted a gap assessment 
through discussions with GenePlus’ customers and employees. 
Based on the gaps identified, a tailored Gender Action Plan and 
a comprehensive training/support program were designed for 
GenePlus Ltd. The GAP targeted three broad outcomes that 
are critical for GenePlus to accelerate its transition to low-
carbon development and deepen positive outcomes toward 
women’s economic empowerment: 

1. Increased access to improved breeds for women farmers.

GenePlus partners with genetics, feed, 
and other input suppliers

Purchasing and stocking of Bovine semen, Liquid 
Nitrogen, Vaccines & medicines, animal feed, etc.

Farmer Engagement
GenePlus engages with farmers 
to create awareness about their 
products and services

Onboard Technicians
Artificial Insemination (AI) 
Technicians are onboarded

Onboard Technicians
Artificial Insemination (AI) 
Technicians are onboarded

Product purchase
Technicians purchase products 
in bulk

Sales to farmers
Technicians sell semen, vaccines, etc. 
to farmers on-demand and earn 
commission

Farmer orders
Farmers directly place order for 
semen, feed, etc. through 
*483*588#

Order Fulfilment
GenePlus provides ordered 
products to farmers through AI 
technicians, who are paid a 
service fee

Establish Supplier Partnership Procure Products

GenePlus earns through direct sales 
sales to farmers. Offers 
standardized pricing to farmers.

GenePlus earns through the sales to 
technicians.

Sales price to farmers is not governed by 
GenePlus so has significant variation
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A snapshot of GenePlus’ GAP is outlined in the figure below.

Figure 39: A snapshot of GenePlus’s Gender Action Plan

2. Increased access to information on climate-smart 
solutions for women farmers.

3. Enhanced financial and operational efficiencies for the 
business along with gender integration.

Priority GAP
Areas

Key Activities

Increased access to 
improved breeds for 

women farmers

Increased access to 
information on 

climate-smart solutions 
for women farmers

1. Market segmentation 
with a focus on women

2. Revision of the 
customer database to 
capture the gender 
details of customers

1. Develop marketing 
campaigns targeting 
women

2. Schedule farmer field 
visits at favorable 
times to encourage the 
participation of women 
farmers

1. Developed marketing 
content targeting women 
customers

2. Activated online 
marketing channels to 
engage with customers

3. Schedule of farmer 
training

1. Gender 101 training.

2. Development of a 
gendered business model

3. Gendered Market 
segmentation

4. Farmer database 
disaggregated by gender

1. 3,286 women farmers (50% of 
total farmers) mapped out for 
onboarding, training, and sales

2. Identified 8 dairy cooperatives 
to partner with while linking 
more of their women members 
with Geneplus’ products

1. Scheduled 50% of the 12 social 
media posts per month 
targeting women customers

2. 7,424 women trained through 
farmer field days and 
exhibitions

3. 12,763 women received 
training on good agricultural 
practices

Enhanced financial and 
operational efficiencies 

for the business along 
with gender integration

1. Refine business model 
to enhance aspects 
needed to scale

1. Elect Gender Champion

2. Investment readiness 
training

3. Pitch preparation

4. Pitch day

1. Gender champion elected, 
leading to sensitization of staff

2. Pitched to a jury with the 
prospect of receiving funding

3. Refined sales and marketing 
plan to reach 6,572 farmers

Interventions Key Results

on their interest in linking farmers to products and engaging 
more women farmers. These cooperatives were New KCC, 
Tuiyo, Kawanjara, Mburugu, Kongéluk, Springfield, Musemwa, 
and Chemoset Dairy Farmers Cooperative Society (DFCS). 
A total of 3,286 farmers were targeted, of which 49% were 
women.

Photo Courtesy : Intellecap’s team taken during interactions with 
GenePlus farmers near Eldoret, Kenya

Gender mainstreaming TA support interventions

To mainstream gender within the business, the following 
activities were undertaken to support GenePlus in its journey 
towards greater gender inclusion. 

1. Increased access to improved breeds for women 
farmers through market segmentation

Customer segmentation with a focus on women

Based on recommendations outlined in the GAP, a market 
sizing and customer segmentation exercise was conducted 
in Eldoret and Embu, GenePlus’ priority counties, to increase 
access to improved breeds for women farmers. As part of 
this exercise, GenePlus outlined the Total Addressable 
Market (TAM) and Share of Market (SOM) for its products 
in the domestic market. Further, the program supported the 
enterprise in identifying customer segments—especially male 
and female—across groups such as dairy cooperatives, and 
individual farmers. 

As a result, 8 dairy farmer cooperatives were identified based 
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Table 17: Dairy cooperatives identified by GenePlus

Cooperative Male farmers Female farmers Total

New KCC Runyenjes 42 65 107

Tuiyo DFCS 248 262 510

Kawanjara DFCS 385 325 710

Mburugu DFCS 738 764 1502

Kongeluk DFCS 46 130 176

Springfield DFCS 75 58 133

Musemwa Mabusi DFCS 60 60 120

Chemoset DFCS 16 12 28

Total 1676 1610 3286

Based on gender-disaggregated farmer data, GenePlus’ in 
partnership with the 8 cooperatives, is developing a targeted 
marketing and outreach strategy tailored to the specific needs 
and preferences of women farmers.

2. Increased access to information on climate-smart 
solutions for women farmers

Develop marketing campaigns targeting women

To increase access to information on climate-smart solutions 
for women farmers, the GAP recommended launching targeted 
marketing campaigns with tailored content, and active 
online engagement. The GAP recommended that Geneplus’ 
marketing campaigns focus on reaching women farmers 
in its priority regions Eldoret and Embu. These campaigns 
utilized targeted messaging and communication through 
WhatsApp and Facebook to reach women farmers, addressing 
their unique information and knowledge needs. GenePlus’ 
marketing content was designed to resonate with women. 
For instance, GenePlus spotlighted stories of successful 
women farmers benefiting from the enterprise’s products. 
Additionally, GenePlus ensured that 50% of its 12 monthly 
social media posts targeted women customers, ensuring they 
receive relevant, relatable, and engaging information. 

Farmer training and field days to enhance access to 
information

GenePlus used training sessions and farmer field days as key 
opportunities to provide women farmers with the knowledge 
and skills needed to adopt climate-smart solutions. The 
training covered the benefits of genetic improvements and 
AI such as increasing milk production and reducing mortality 
and best practices in animal husbandry, including health, 
feeding, and disease prevention techniques. To ensure the high 

participation of women, the GAP recommended scheduling the 
training sessions and farmer field days, at convenient times 
based on the availability of women farmers. Since enrolling 
in the program, GenePlus has trained 7,425 women through 
weekly sessions in different regions.

By customizing marketing content and being more gender-
sensitive in farmer engagements, GenePlus aims empower 
women with the knowledge and solutions required to cope 
with climate change-related challenges. GenePlus seeks to 
establish a supportive and inclusive online community where 
women farmers can access information, share ideas, and 
collaborate on sustainable agricultural practices.

3. Enhanced financial and operational efficiencies for the 
business along with gender integration

Appoint a Gender Champion to drive gender outcomes 
for the business

To increase women farmers’ access to improved dairy breeds, 
GenePlus, with support from Intellecap, raised internal 
awareness about gender inclusion and the benefits of gender 
mainstreaming.  Intellecap, brought on board an external 
gender expert to train GenePlus’ employees on the basics of 
gender inclusion. 

In addition, Intellecap provided advisory support through 
one-on-one brainstorming sessions on how to integrate 
women into the business strategy. GenePlus also appointed 
a Gender Champion from among its employees to ensure 
that the business remains gender inclusive and prioritizes 
gender integration as part of its growth plans. Throughout 
the program, Intellecap engaged with the Gender Champion 
via one-on-one brainstorming sessions to help them integrate 
gender considerations into the enterprise’s business strategy. 

Source: GenePlus
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Business efficiency interventions

GenePlus focused on improving financial and operational 
efficiency and integrating gender considerations based on a 
needs assessment. 

4. Enhanced financial and operational efficiencies for the 
business with gender integration

Development of a last-mile distribution model for the B2C 
business

The GAP prioritized the development of a last-mile distribution 
model to complement Geneplus’ existing B2B model and 
expand farmer reach.  Inefficient logistics and distribution 
characterized the B2B model, leading to unfulfilled market 
demand and high prices for consumers. In the improved last-
mile distribution model, farmers are able to order inputs 
directly from GenePlus using a USSD code (*483*588#). 
GenePlus then fulfils the order through AI technicians, who 
act as the enterprise’s on-ground agents. This model allows 
GenePlus to manage order fulfillment and product pricing, 
ensuring demand is met at competitive prices. AI technicians, 
serving as agents, earn a commission for their services, unlike 
in the previous B2B model, where they purchased stock in 
bulk from GenePlus and sold them for a profit.

GenePlus also modified its operating model with key partners, 
such as genetic material and liquid nitrogen suppliers, AI 
technicians, animal feed suppliers, research institutions, and 
financial institutions to implement the new last-mile model 
effectively.

Investor readiness and pitch preparation

Finally, as part of business efficiency interventions, GenePlus 
identified the financial resources needed to support marketing 
and sales activities and to scale its last-mile distribution model, 
particularly to engage more women farmers. After identifying 
these needs, the GAP highlighted the importance of identifying 
potential investors and refining GenePlus’ pitch deck to appeal 
to Gender Lens investors. 

To support fundraising, Intellecap hosted a Pitch Day in 
February 2024 where GenePlus and other enterprises from 
the program pitched to potential investors and received 
feedback. Six capital providers from East Africa, representing 
both debt and equity, including Root Capital, Equity Bank, 
Goodwell Investments, Aavishkaar Capital, Founders Factory, 
and Kua Ventures were present. Through this exercise, and 
based on the feedback received, GenePlus refined its pitch 
deck by:

1. Using less technical language and simplifying the 
pitch to make it easier to understand GenePlus’ 
business model.

2. Highlighting affordability and accessibility as a key 
value proposition for farmers.

3. Communicating GenePlus’ potential to scale to 
justify its financial ask. 

4. Showcasing the enterprise’s economic, social, and 
environmental impact to attract investor interest.

This investor readiness boosted GenePlus’ confidence in its 
scalability and long-term viability while also refining its pitch to 
demonstrate resource allocation and utilization plans and align 
with investor priorities. Ultimately this helped the enterprise 
secure the financing required to scale its efforts.

Figure 40: Intellecap team with GenePlus’ technicians

5.5.5 Learnings across the key 
research questions

Research Question 1: What are the most successful 
and impactful climate-smart solutions that show the 
impact potential of PSEs in creating women’s economic 
empowerment and what factors contributed to their 
success?

Targeted and tailored access to information on climate-
smart solutions enhances women’s productivity and 
efficiency in farming. 

Private sector businesses such as GenePlus have the potential 
to significantly contribute to women’s economic empowerment 
in the agricultural sector by linking advanced agricultural 
technologies and local farming practices. By connecting women 
farmers with improved breeding techniques, sustainable feed 
management, and disease control measures, such PSEs help 
optimize livestock production, leading to increased yields and 
income generation. Access to tailored resources and training 
on good agricultural practices further enhances efficiency 
and productivity. Studies conducted by GenePlus indicate 
that cows inseminated with their genetic material produce 
24 litres of milk per day on average, as compared to 8 litres 
per day without GenePlus breeds.184 This 300% increase in 
milk production is achieved over 33 months and results in 

Photo Courtesy : Intellecap’s team taken at GenePlus branch office
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a proportionate increase in income for dairy farmers. The 
higher yields and income improve the economic status and 
livelihoods of women dairy farmers, empowering them to 
save more, invest in livestock farming, and participate more 
actively in value chain activities such as marketing milk and 
managing dairy co-operatives. 

Additionally, climate-smart solutions empower women to 
diversify their income sources and actively participate in 
value-added activities along the agricultural value chain. For 
instance, GenePlus enables its women farmers to expand their 
livestock business and explore new market opportunities by 
offering better quality meat from its improved breeds. 

Research Question 2: What is the extent of the economic 
impact of climate-smart agriculture PSEs on women’s 
economic empowerment in their value chain? Does this 
translate to any social impact?

Enhancing agricultural productivity leads to reduced 
gender disparities

The impact of businesses like GenePlus extends beyond 
individual women farmers to their households and 
communities. GenePlus has reported a 21%-30% increase in 
the number of women farmers and AI technicians because of 
targeted training and engagement strategies recommended 
by the Gender Action Plan. By the end of the TA support, 
GenePlus was working with 12,000 women farmers, up 
from 1,610 women farmers at the start of the program. 
The increased participation and economic empowerment 
of women in agriculture have ripple effects throughout 
households and communities. With better access to resources 
and opportunities, women can contribute more significantly 
to household incomes, improving living standards and 
enhancing family well-being. Increased incomes for women 
also leads to greater investments in children’s education, 
and the household’s health and nutrition, enhancing long-
term social outcomes for future generations. Additionally, 
as women become more economically empowered, 
communities experience stronger social cohesion, reduced 
gender disparities, and greater resilience to economic shocks. 
Women working with GenePlus reported better treatment 
from last-mile partners due to their improved financial status. 
By promoting gender-inclusive policies and practices, such 
as flexible payment options for women through cooperative 
check-off185, GenePlus plays a crucial role in advancing broader 
social and economic development objectives, fostering 
sustainable growth and driving prosperity in rural areas.

The active involvement of women farmers in community-
based initiatives and farmer field days by GenePlus is creating 
opportunities for women to voice their opinions and share their 
knowledge within their communities. Through participation in 
farmer cooperatives, self-help groups, and community-based 
organizations, women farmers are empowered to collectively 
advocate for their rights, demand access to resources, and 
be recognized as equal partners in agricultural development, 
ultimately driving positive social and economic change in their 
communities.

Research Question 3: What is the business case for 
investments in climate-smart businesses to increase scale 
and deepen gender and climate impact?

Channeling capital to enterprises such as GenePlus can 
enhance economic outcomes for women, while positively 
impacting the environment

Investing in climate-smart businesses, such as GenePlus, 
promotes innovative solutions to pressing environmental 
challenges while generating economic returns. Geneplus has 
witnessed a 40% increase in revenues since 2021, establishing 
its potential for growth and demonstrating its investment 
readiness. 

Investing in climate-smart businesses that integrate gender-
sensitive approaches can empower women in the development 
of sustainable agriculture. GenePlus provides training and 
support to women farmers, helping them access knowledge, 
and improved breeds, as well as adopt climate-resilient 
practices. This leads to increased dairy productivity while 
also reducing the GHG emissions. By the end of the program, 
GenePlus was working with dairy cooperatives comprising 
over 12000 women farmers, and offering them the potential 
to increase their income by up to 300%.186 The resultant 
income growth is expected to boost women’s confidence and 
visibility, encouraging them to take up leadership roles in their 
communities, as well as gain a stronger voice in agricultural 
and household decision-making.

Research Question 4:  What are the short-term, medium-
term, and long-term interventions (financial and non-
financial) required to support and scale such climate-smart 
PSEs to enhance their impact on women?

Implementing effective last-mile distribution and 
leveraging digital platforms are essential for promoting 
access for women and sustainability for the business

Scaling a business model like GenePlus requires a combination 
of strategic interventions focused on market expansion, 
last-mile distribution, operational efficiency, and fostering 
innovation and collaboration. First, to achieve scale, it is 
critical to finetune last-mile distribution models to ensure 
availability, affordability, and accessibility of products for end 
customers. These models may include partnering with agro-
dealers, utilizing mobile-based platforms such as iShamba, 
DigiFarm, and working with rural agri-entrepreneurs such 
as VBAs (by AGRA), Farmers Hub (by Syngenta Foundation) 
and Farmer Service Centers (by Farm to Market Alliance). 
Second, it is imperative to engage with strategic partners, such 
as cooperatives, AI service providers, and financial institutions, 
and leverage their networks and resources to reach more 
farmers. Finally, digital platforms are crucial for expanding 
access to climate-smart solutions and reaching a wide 
customer base. By leveraging digital technologies, businesses 
can increase their market penetration and effectively promote 
sustainable products and services to a global audience.
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5.6 USOMI 
Transforming Agriculture Through Aggregation 
In Kenya

5.6.1 Sectoral overview – Agricultural 
aggregation in Kenya

Kenya’s agricultural landscape is predominantly small-scale, 
with most farms being family-owned. These smallholder 
farmers contribute to approximately 75%187 of the total crop 
output and are regarded as the engine for rural growth and 
development. According to the Kenya Agricultural Sector 
Transformation and Growth Strategy (2019-2029),188 
there are 8.6 million smallholder farmers, representing 
approximately 4.5 million farming households. These farmers 
play a crucial role in ensuring food security and sustaining 
livelihoods across the country.189 

Agriculture in Kenya faces several challenges, including climate 
variability,190 limited access to markets and quality inputs. 
Climate variability affects food production by causing erratic 
weather patterns, which leads to crop failures, reduced yields, 
and an increased vulnerability to pests and diseases. In 2022, 
drought in most parts of Kenya resulted in a 7% decrease in 
maize production (the equivalent of 2.4 million bags), a 3% 
decrease in horticultural export (the equivalent of 13,500 MT), 
and a 6% decrease in the quantity of milk marketed (as a result 
of fodder scarcity for livestock).191 This led to food shortages, 
price fluctuations, and decreased access to nutritious food, 
exacerbating food insecurity for vulnerable populations. 

The agricultural sector in Kenya is a major contributor to 
climate variability as it generates 58.6% of the country’s 
greenhouse gas emissions.192 Some agricultural practices that 
result in high carbon emissions include tillage, fertilizer use, 
rice cultivation, livestock production, burning of crop residues, 
deforestation, and changes in land use change.193 Livestock 
farming releases methane and nitrous oxide, while using 
fertilizers  and burning crop residues release nitrous oxide194 
and carbon dioxide, respectively. Energy use in agriculture 
contributes to carbon emissions through the combustion of 
fossil fuels. However, low-carbon emissions strategies, such as 
agroforestry, conservation agriculture, and organic farming, 
can play a crucial role in mitigating greenhouse gas emissions. 
These strategies increase carbon sequestration in soils, reduce 
the use of synthetic fertilizers and pesticides, and promote 
the conservation of biodiversity.195

Historically, smallholder farmers in Kenya have encountered 
difficulties in accessing inputs for farming and markets 
for their produce due to fragmented production systems 
and inadequate infrastructure.196 However, over the years, 
emerging aggregation models have played a crucial role in 
addressing these challenges. While cooperative models have 

existed for a long time, over the last two decades, newer 
aggregation models have emerged in response to market 
transformations. 197In Kenya, several agricultural value chains 
utilize aggregation models but the most common ones focus 
on higher-value horticulture crops, livestock, dairy, and cash 
crops such as tea and coffee.

Photo Courtesy : Stock photo.
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5.6.2 Challenges faced by the 
agricultural aggregation sector in 
Kenya
Sector-level challenges

Logistical challenges arising from the fragmentation within 
the sector: Research indicates that 28% of agricultural 
production value in Kenya is allocated to logistics. This is 
primarily because numerous small-scale producers are located 
in different regions, making coordination and aggregation of 
production challenging. As a result, inefficiencies and higher 
transaction costs are incurred.198 

Limited access to digital tools: Kenya has the highest number 
of digital agriculture services in Africa; however, only 20%-
30% of Kenyan farmers have adopted digital agricultural 
technologies. Despite efforts to improve rural connectivity, 
internet penetration remains low (30%). A lot of rural areas in 
Kenya lack basic infrastructure such as electricity and roads, 

Highlighted below are some aggregation models commonly used in Kenya:

Table 18: Aggregation models in Kenya

Producer 
cooperatives

These are associations formed by farmers to purchase inputs, collectively market their 
produce and access various services such as training and financing. Pooling and collectively 
marketing agricultural produce allows farmers to achieve economies of scale, negotiate better 
prices, access larger markets, and reduce transaction costs.

Farmer Producer 
Organizations 

(FPOs)

Similar to cooperatives, FPOs are formed by farmers to collectively engage in production, 
processing, and marketing activities. FPOs often receive capacity building support from 
government agencies, NGOs, or private sector organizations.

Farmer croups
Farmers can negotiate better prices for their agricultural produce, inputs, and services by 
coming together as a group. Collective bargaining helps them achieve fairer terms while 
transacting with buyers, suppliers, and other market players.

Outgrower 
schemes

These involve contractual partnerships between smallholder farmers and agribusiness firms 
under which farmers grow crops on behalf of a company. The company provides inputs, 
technical support, and market access, while farmers supply the produce according to agreed-
upon terms.

Aggregation 
centers

Aggregation centers are facilities where farmers aggregate their produce before it is sold to 
buyers. They can be owned and managed by farmer groups, private companies, or government 
entities, and play a crucial role in reducing post-harvest losses, ensuring quality control, and 
facilitating market linkages.

Community-Based 
Organizations 

(CBOs)

These are grassroots groups formed by farmers within a community to address common 
challenges related to agriculture. They often focus on activities such as collective farming, 
natural resource management, and value addition.

Contract farming
This involves formal agreements between farmers and buyers (often agribusiness firms or 
exporters) for the production and supply of agricultural commodities. The buyer provides 
inputs, technical assistance, and sometimes financial support, while farmers commit to 
delivering the agreed-upon quantity and quality of produce.

which are essential for internet connectivity.199 Approximately 
50% of the farmers surveyed by Safaricom identified the cost 
of devices and related expenses as additional obstacles to the 
widespread adoption of digital agricultural tools.200

a. The complex nature of agricultural markets: Kenya’s 
agricultural markets are characterized by formal and 
informal exchanges, entrenched structures, and uneven 
power dynamics among various stakeholders. This 
complexity makes it difficult to implement aggregation 
models, which require end-to-end coordination and 
integration across the value chain.

b. Heterogeneity in the quality of agricultural products:  
Due to differences in farming practices, post-harvest 
handling, and storage conditions, the quality of 
agricultural products varies. Without standardized 
grading and certification systems, aggregators struggle 
to ensure consistent product quality, undermining their 
ability to access higher-value markets and command 
premium prices. 
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Infrastructure: Despite the decline in Kenya’s poor road 
networks from 59% to 37%, most poorly maintained roads 
are in rural areas.201 Moreover, Kenya’s vision of bringing 
every Kenyan within two kilometers of an all-weather road 
has not been realzsed, thus making it difficult and costly for 
smallholder farmers to transport and store their produce. 
The limited availability of reliable electricity, storage facilities, 
and cold chain infrastructure in many rural areas makes it 
difficult for farmers to aggregate and store their produce.202 

Gender-related challenges

Access to markets and value chain: Women farmers face 
challenges in accessing markets due to their limited mobility 
and lack of market information, as well as discriminatory 
practices, such as being offered lower prices for their produce. 
A 2022 study by the International Food Policy Research 
Institute (IFPRI) on asymmetric information and the gender 
price gap found that women farmers in the same village in 
Kenya sell their crops for up to 20% less than male farmers.203 
These gender inequalities in value chain dynamics, also limit 
women’s participation in, and benefits from aggregation 
initiatives along the agricultural value chain.

Unequal access to resources in comparison to their male 
counterparts: The challenges faced by women are particularly 
pronounced in agricultural aggregation models in Kenya. 
Women smallholder farmers often have limited access to, 
and control over, productive resources such as land, water, 
and financing. This unequal access to resources, coupled 
with limited participation in agricultural decision-making 
and market engagement as a result of social and cultural 
norms, creates significant barriers for women to effectively 
participate in, and benefit from, aggregation models.204

Knowledge and decision making: Gender disparities in 
extension services limit women’s access to information and 
technical knowledge. A 2008 study conducted in Western 
Kenya found that only 27.5% of women had access to extension 
services compared to 47.5% of men.205 A similar trend can 
be found in other parts of Kenya as well. This limitation 
negatively affects the awareness, understanding and adoption 
of innovative practices such as climate-smart agriculture. 
Moreover, patriarchal norms and cultural attitudes often 
marginalize women’s voices and limit their decision-making 
authority within households and communities, weakening 
their ability to influence agricultural practices and investment 
decisions.

Labor and time burden: According to a 2019 Household 
Care survey by Oxfam, women in Kenya undertake 83% of 
unpaid care work compared to 17% undertaken by men. The 
disproportionate burden of unpaid care work limits women’s 
participation in agricultural activities by reducing the time and 
energy available for them to engage in and acquire knowledge 
about climate-smart agricultural practices. Moreover, the 
gendered division of labor in agriculture often results in 
women being responsible for labor-intensive tasks, such as 
land preparation, planting, weeding, and harvesting. Since 
these tasks require significant time and energy, they limit 
women’s capacity to engage in climate-smart agricultural 
activities.206

Climate change-related challenges

a. Unpredictable planting season due to erratic weather 
patterns: Climate change, through shifts in temperature 
and rainfall patterns, alters growing seasons significantly. 
Consequently, smallholder farmers find it difficult to time 
planting and harvesting, leading to mismatches in supply 
and demand. This also makes it difficult for aggregator 
companies to ensure consistent supply to meet demand, 
causing inconsistencies in the bulk aggregation of 
smallholder farmers’ produce. Aggregator companies’ 
proven ability to adapt their scheduling and logistics to 
accommodate these changes is a source of reassurance 
for farmers. However, this comes at the cost of increased 
logistics and planning expenses. 

b. Soil Degradation: Research shows that climate change 
intensifies soil erosion, desertification, and soil fertility 
loss, which leads to high input costs and reduced 
agricultural productivity for farmers. Aggregator 
companies may struggle to maintain the quality and 
quantity of produce needed to meet market demands. To 
address this, aggregators need to help farmers increase 
their agricultural productivity by providing them with 
inputs that can improve soil fertility. Furthermore, they 
need to improve their extension services to ensure that 
smallholder farmers are well-trained in how to enhance 
soil fertility.

5.6.3 Usomi’s Business/Operating 
Model 

Usomi Ltd is a Nairobi-based agritech company that 
implements a digitally enabled aggregation model. Operational 
since 2017, the enterprise offers aggregation services. More 
than 9,000 smallholder farmers in the western part of Kenya 
have utilized Usomi’s services to access inputs for production 
and formal markets for their produce. The business focuses 
on finger millet, beans, and groundnut value chains. Usomi’s 
business model integrates climate-smart technologies such as 
drought-resilient seeds and agroecological farming practices, 
promoting sustainable farming practices among its farmer 
networks. 

Usomi provides the following products and services to 
farmers:

I. Aggregation of agri-inputs:  Usomi gathers and 
aggregates farmers’ input needs, feeds them into the 
system and then uses this information to source inputs in 
bulk from input suppliers. The inputs provided to farmers 
include high-yielding drought-tolerant seeds, chicks, 
veterinary services, vaccines, and other agricultural 
necessities, which enable farmers to optimize their crop 
and livestock production.

II. Market linkages for its grain value chains: Usomi 
facilitates market linkages for its various value chains, 
such as finger millet and fertilizer. Through its platform, 
Usomi aggregates farmers’ produce and sells them to its 
buyers in the system, such as restaurants, supermarkets, 
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and other consumers who purchase produce in large 
quantities.

III. Enabling market linkages for poultry: Usomi connects 
poultry farmers, particularly those raising indigenous 
chicken, with local buyers and other domestic markets, 
thereby enhancing income generation and livelihoods 
within rural communities.

Box 10. Usomi’s agritech platforms

Usomi operates two distinct digital platforms, Usomi 
Lulu and Usomi Rubi, to improve the delivery of 
products and services. Usomi Lulu facilitates the 
registration of farmers and collects their production 
details, including farmer profiles and crops they grow. 
The platform is set to expand its capabilities to include 
weather data dissemination, e-extension services, and 
data-driven insights. Usomi Rubi, used internally by 
Usomi focuses on production planning to meet market 
demands. It enables the monitoring of aggregated 
production projections and plays a key role in market 
engagement. Usomi Rubi is expected to evolve into a 
platform that links farmers directly to markets.

Figure 41: Usomi’s business model

Usomi’s model focuses on reducing the impact of climate 
change on Kenya’s agricultural sector by empowering 
women economically. The company involves women farmers 
in its programs, providing them with customized training 
and capacity-building opportunities. It promotes sustainable 
farming practices and offers affordable drought-tolerant 
seeds to women farmers. Additionally, by purchasing produce 
from farmers and delivering it to more organized and reliable 
markets, Usomi ensures that farmers sell their produce at 
consistent and competitive prices, contributing to their 
economic empowerment, especially for most women farmers.

The platform that 
enables Usomi to 
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input providers who 
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Photo Courtesy : Intellecap’s team taken at Usomi head office in 
Nairobi, Kenya.



104

Figure 42: Gender mainstreaming in Usomi’s business model

In line with the overall objectives of the GLOW program, 
Usomi was selected because of its potential for enabling 
a low-carbon transition of the agricultural ecosystem and 
integrating women across the grain and legumes value 
chain. Its business model demonstrates the following potential 
benefits and impacts that align with the program’s objectives:

a. Climate change mitigation and environmental 
protection: By providing access to climate-resilient 
inputs like drought-tolerant millet seeds, Usomi 
contributes to increased yield stability and resource 
efficiency, crucial adaptations for regions facing climate 
variability. 

b. Competitive prices for farmers’ produce: Similarly, 
by sourcing produce from farmers and supplying it to 
more structured and reliable markets, Usomi can obtain 
consistent and competitive prices for farmers. In this way, 
Usomi contributes to economically empowering farmers, 
the majority of whom are women, and by extension, 
improving the livelihood of the rural communities. 

c. Improved livelihoods and women’s economic 
empowerment: Access to high-quality, affordable agri-
inputs and market linkages leads to increased yields 
and incomes, contributing to improved livelihoods. 
Furthermore, the aggregation model has the potential to 
increase the participation of women farmers in adopting 
CSA, thereby empowering them.  

5.6.4 Support Provided by the 
Program to Usomi

Through a tailored Gender Action Plan and a comprehensive 
training program designed based on an in-depth, on-ground 
needs assessment, Intellecap supported Usomi in addressing 
specific gender gaps and business challenges. The GAP 
targeted three broad outcomes that are critical for Usomi 
to accelerate its transition to low-carbon development 
and deepen positive outcomes for women’s economic 
empowerment. Below are the outcomes:

• Increased access to climate-smart agricultural 
inputs for women farmers. 

• Increased access to markets for women farmers. 

• Enhanced financial and operational efficiencies 
for the business along with gender integration.

Information
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access more than their male counterparts
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agri-inputs at affordable rates and without 

being discriminated against
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Figure 43: A snapshot of Usomi’s Gender Action Plan

Gender mainstreaming TA support interventions 

1. Increased access to climate-smart agricultural inputs 
for women farmers

Customer mapping to develop a better understanding of 
the needs of women farmers 

Prior to engaging with the program, Usomi segmented its 
farmers by their geographical location i.e. Busia region, 
Siaya region etc. and by the type of crop they planted. This 
segmentation led to broad and generalized product and 
service delivery by Usomi. Through the gender mainstreaming 
and customer mapping support provided by the program, 
Usomi initiated the collection of gender-disaggregated data. 
Intellecap further provided Usomi with case studies on how to 
segregate its customer database by gender and other fields, 
to enhance the enterprise’s understanding of the needs of 
its female customers. Based on this revised method of data 
collection, Usomi discovered that 65% (approximately 6,500) 
of its farmers were women. However, only 25% of the women 
farmers that Usomi works with have adopted CSA practices 
compared to 55% of male farmers. Furthermore, Usomi’s 
data on training revealed that a majority of attendees were 
men, indicating that more male farmers consume CSA training 
compared to female farmers.

As a result of this data segregation exercise, Usomi surveyed 
1,500 customers, of which 840 were women farmers (56%). 

By developing a survey aimed at understanding their female 
customers better, Usomi developed a profile of their female 
customers as shown in Box 11 below. This profile was used to 
develop customized marketing and sales outreach programs 
as well as provide other products and services, specifically 
aimed at to serving its female farmers.

Box 11. Profile of Usomi’s female farmer 
customer 

• Age: 18-60 years, with a median age of 35 years.

• Marital status: Over 85% are married with 3-5 
school-going children.

• Economic activity: Mainly farming the family land 
(approximately 2 acres), selling about 50% of their 
produce which generates 70% of their household 
income.

• Access to markets: Sells their produce to brokers 
and purchases inputs from the agrovet shops in the 
town centers.

• Extensions:  A majority receive adhoc and 
unstructured extension services from multiple input 
suppliers and extension officers.

Priority GAP
Areas

Key Activities

Increased access to 
climate-smart 

agricultural inputs for 
women farmers

Increasing access to 
markets for women 

farmers

1. Customer mapping 
exercise

2. Developing a 
gender-focused 
marketing and sales 
plan

3. Evaluate farmer 
engagement

1. Identification of 
partners

2. Evaluation of access to 
market strategies

3. Post-harvest 
management 
interventions

1. Key stakeholder 
mapping exercise

2. Research on access to 
market information for 
female farmers

3. Evaluation of possible 
post management 
interventions

1. Gender 101 training

2. Revamped marketing 
and sales strategy

1. A disaggregated customer 
database

2. Development of Usomi’s 
female customer profile

1. Pilot of post-management 
activities for women farmers

2. Recommendations for Usomi’s 
platform

3. List of potential partners

Enhanced financial and 
operational efficiencies 

for the business along 
with gender integration

1. Business line 
prioritization

2. Evaluation of Usomi’s 
key resources

3. Benchmarking of 
aggregation models

1. Development of a 
business model canvas

2. Benchmarking exercise

3. Financial model and pitch 
deck development

1. A refined BMC

2. A refined financial model and 
pitch deck

3. Niche focus on grain and 
legume aggregation

Interventions Key Results
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• Technical capacity: Basic farming skills and minimal 
business development knowledge.

• Farm engagement and decision making: Largely 
involved in labur intense activities, with limited 
participation in decision making such as which inputs 
to use and markets to sell in. 

Marketing and sales activities to reach more women 
farmers

At the beginning of the program, Usomi’s promotional and 
training activities were not effectively tailored for women 
farmers. Through the program’s training and advisory support, 
Usomi developed a marketing and sales strategy that integrated 
gender considerations to advance gender integration in the 
enterprise value chain.  The marketing strategy and channels 
targeted women farmers using images with women farmers 
and inclusive and gender-neutral language. The enterprise also 
trained its sales team on gender biases and inclusivity. Usomi 
also used channels that were more accessible to women such 
as WhatsApp and SMS. 

Engaging female farmers through demo plots and townhalls

Usomi’s GAP highlighted the need for regular, affordable 
training for its women farmers to ensure effective adoption 
of its solutions. The program proposed using a female farmer’s 
plot as a demo plot to encourage greater participation and 
engagement among its female farmers. The demo plot would 
showcase practical CSA techniques, such as improving soil 
health using Usomi’s inputs. The program also proposed that 
female agronomists or experienced female farmers lead the 
demo to create a more relatable and motivating learning 
experience. Additionally, the program suggested that Usomi 
organize interactive training sessions and workshops such as 
townhall meetings for their female farmers. Such interactions 
provide hands-on experience and promote peer learning 
among women farmers. By offering access to necessary 
inputs and continuous support through demos and workshops, 
Usomi can effectively empower female farmers to adopt and 
sustain these climate-smart practices. Monitoring progress 
and providing feedback will further enhance the success of 
these initiatives.

2. Increasing access to markets for women farmers

Identifying partners to promote the adoption of CSA 
practices among its women farmer customers 

Usomi’s GAP highlighted the need to identify new and existing 
partners that could support the enterprise in increasing 
women farmers’ access to markets. Drawing on insights 
about Usomi’s women customers (as illustrated in section 
6.1.1.1); the program assisted Usomi in identifying various 
potential collaborators to enhance the visibility of their female 
farmers in the market. As part of its strategic initiative to 
expand services for women, Usomi undertook a thorough 
assessment to identify key partners who could complement its 

existing offerings. Intellecap provided Usomi with a structured 
framework to categorize partnerships that would enhance its 
value proposition. These partnerships included suppliers of 
climate-smart solutions such as irrigation systems and storage 
bags, as well as financing institutions, and access to more 
competitive markets. 

Usomi identified 11 potential partners and initiated 
discussions on potential collaboration and partnership 
agreements. Among the partners identified were financial 
service providers such as Rabo Bank and local MFIs, seed 
suppliers such as YARI, organic and fertilizer suppliers, and 
extension service providers. In the short term, Usomi plans 
to engage with these partners to support women farmers by 
providing capital, market information, and extension services, 
to improve market access.

Improving access to market information

Usomi’s GAP highlighted that its platform for providing market 
linkages, Usomi Rubi, could be improved to ensure that more 
women access market information promptly. The program 
advised Usomi to add features in Usomi Rubi that would:

• Provide market prices to its farmers in a simple manner 
using SMSs, particularly for their women farmers. 

• Provide regular updates on market trends to assist its 
female farmers in making informed decisions, especially 
regarding crop choices and the best times to sell.  

• Provide information on relevant events and forums 
where women farmers could meet potential market 
stakeholders 

Supporting female farmers in post-harvesting

Usomi’s GAP emphasized the importance of supporting 
women farmers in managing post-harvest activities to 
reduce spoilage and waste, as well as improving their access 
to markets. To achieve this, Usomi identified 8 women farmer 
groups in Kenya’s Busia and Siaya regions and launched a 
pilot program to assist them with post-harvest activities. The 
pilot involved helping the farmer groups use asset financing 
to purchase threshing and winnowing machines to enable 
farmers, especially finger-millet farmers, preserve the quality 
of their produce. Usomi plans to use the data collected from 
the pilot to compare market access for women with access to 
post-harvest machines to those without such access. Insights 
gained from this exercise will serve as the basis for extending 
the initiative to other women farmers in Usomi’s database.

Business efficiency interventions

1. Enhanced financial and operational efficiencies for the 
business along with gender integration

Prioritization of Usomi’s businessl Lines

Through the WEE program, Intellecap supported Usomi in 
analyzing its multiple business lines and prioritizing those 
with the greatest potential for growth. Using a prioritization 
framework that analyzed factors such as market demand, 
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profitability, core competencies, competitive landscape, risk 
management, and supply chain complexities, Intellecap and 
Usomi identified its grain and legume aggregation business 
as a priority. This business line was selected as it has potential 
demand, profitability, limited competition, and manageable 
risks. Usomi has the skills and expertise needed to excel in 
grain and legume aggregation and has developed innovative 
solutions to address supply chain complexities, linking farmers 
to climate-smart solutions and competitive markets.     

An Assessment of Usomi’s core resources to improve its 
operations and achieve its long-term goals

Usomi’s GAP highlighted four critical resources that the 
enterprise possessed: a skilled workforce, an aggregation 
infrastructure, a digital platform, and financial capacity. 
Through the development of a business model canvas (BMC), 
the GAP emphasized Usomi’s skilled technical and operational 
team and digital platforms (Usomi Lulu and Usomi Rubi). To 
enhance its financial sustainability, the program supported 
Usomi in developing financial projections and refining its pitch 
deck. The program also provided networking opportunities to 
facilitate Usomi’s fundraising efforts to raise USD 500,000 
for improving its aggregation infrastructure. Additionally, 
the program provided support to raise gender lens 
investing by refining Usomi’s business model to incorporate 
gender considerations. The program provided Usomi with 
opportunities to pitch its business to investors and funders 
that include gender considerations in their investment thesis. 

Benchmarking against similar aggregation models

The GAP identified an opportunity for Usomi to learn from 
more advanced business models in Africa and Southeast Asia. 
By benchmarking these models, Usomi gained valuable insights 
into business efficiency and identified best practices that 
could be adopted to optimize its operations and performance. 
The program supported Usomi in conducting a comparative 
analysis of aggregation models such as the agripreneur / 
farmer hub model in Southeast Asia and Africa, the farmers 
service centere in East Africa, village-based advisors in Africa, 
and the Aquarech business model in Kenya. Through this 
analysis, the program recommended the following:

• For the aggregation model to serve women farmers 
effectively, Usomi should consider collaborating with 
rural-based aggregators.

• Aggregation models work best with farmer groups, thus 
Usomi should encourage its female farmers to form or 
join farmer groups to be served effectively.

• Aggregation models that embed an insurance product 
in their model can protect farmers against risks such 
as crop failure, price fluctuations, and post-harvest 
losses. Therefore, Usomi should consider partnering 
with agri-insurance providers.

5.6.5 Learnings across the key 
research questions

Research Question 1: What is the extent of the economic 
impact of climate-smart agriculture PSEs on women’s 
economic empowerment in their value chain? Does this 
translate to any social impact?

Aggregation models that incorporate demos and training 
activities, and post-harvest management can increase 
access to high-quality inputs and adoption of CSA practices 
among rural women farmers

Agri-techs with aggregation models greatly contribute to the 
adoption of CSA practices by women farmers by embedding 
demonstration and training activities into their models. 
Simply providing CSA inputs and services to a rural female 
farmer is not enough, PSEs must actively encourage the use 
of these products and the adoption of CSA practices to ensure 
a successful harvest. Additionally, models that incorporate 
post-harvest management techniques contribute to a high 
demand for farmer’s products, ultimately increasing farmers’ 
incomes, fostering economic independence and promoting 
sustainable production.

Research Question 2: What support models/approaches 
used by these climate-smart PSEs are most instrumental in 
increasing women’s participation in the sector?

Aggregation models contribute to the growth of the 
agricultural sector’s supply chain ecosystem, thus 
increasing women’s participation in the sector

Agri-tech businesses benefit other actors in the supply chain 
ecosystem, such as agro-dealers and bulk buyers, by providing 
accurate data about the needs of rural farmers through 
their platforms. This enables agro-dealers to aggregate 
inputs, allowing farmers to access them at fair prices. Rural 
farmers can also use agri-tech platforms to aggregate their 
produce for bulk buyers, leading to better market access and 
increased incomes. This benefits smallholder female farmers 
and improves their economic independence.

Aggregation models that incorporate a gendered approach 
in their outreach programs increase the participation of 
women farmers

Training and capacity building initiatives that are a part of 
sales and marketing activities, equip women farmers with the 
knowledge required to make informed decision, adopt climate 
smart-solutions, and access markets for their produce. This 
equips women farmers to make better economic decisions 
based on the competitiveness of markets and the benefits of 
adopting climate-smart practices. 

Research Question 3: Who are key stakeholders working in 
the climate change adaptation and WEE space, and what 
support are they providing / can they provide to climate-
smart PSEs to scale their solutions while increasing women’s 
participation?



108

Collaboration with rural-based aggregators is crucial for 
success

Rural-based aggregators were identified as critical actors 
in the model. By partnering with these local aggregators, 
Usomi can more effectively plan and mobilize input supplies 
and oversee produce aggregation for market supply. This 
strategy streamlines coordination and ensures timely delivery, 
improving Usomi’s operational effectiveness.

Support from the public and private sector is critical for 
success 

Usomi can optimize its business model through ongoing 
partnerships with private sector organizations and public 
institutions. For instance, public institutions provide technical 
assistance, training programs, and capacity-building initiatives 
for farmers and agribusinesses. Collaborating with such 
institutions could aid Usomi in expanding its reach and saving 
on costs.

Research Question 4: What are the short-term, medium-
term, and long-term interventions (financial and non-
financial) required to support and scale climate-smart PSEs 
to enhance their impact on women?

A combination of training, technical assistance, and access 
to funding are critical to scale climate-smart PSEs 

Short-term interventions: Implementing customized 
gender-based training for PSEs has been crucial in building 
their capacity to address gender biases, raise awareness about 
gender roles and needs, and implement necessary changes. 
Gender mainstreaming training has enabled Usomi to better 

target their female customers by analyzing data through 
a gender-specific lens. This has allowed them to integrate 
gender considerations into their sales and marketing activities 
as well as their day-to-day operations.

In the short term, Usomi aims to improve women farmers’ 
access to and use of climate-smart solutions. By leveraging 
existing farmer networks and structures, Usomi’s aggregation 
model has the potential to introduce other climate-smart 
practices such as agroforestry, water-efficient irrigation 
methods, and the use of renewable energy sources like solar-
powered equipment and biomass energy. 

Also, by providing training programs specifically for women 
farmers and establishing fair market connections, Usomi 
emphasizes inclusive economic empowerment and community 
engagement and ensures women’s active participation in 
sustainable agriculture. 

Additionally, Usomi can use its digital solutions to provide 
farmers with crucial weather data and e-extension services, 
enhancing their ability to effectively adapt to climate 
variability. Usomi’s experience highlights the critical role 
that private sector entities can play in promoting gender-
responsive climate-smart agriculture, especially in reaching 
smallholder farmers and marginalized communities.

Medium to long-term interventions: Financial support 
is critical for PSEs to maintain a sustainable growth trajectory. 
With new funding, PSEs can increase their geographical 
coverage, improve their aggregation infrastructure, improve 
their marketing efforts and training activities, and as a result 
reach and impact more women actors in the ecosystem.

Photo Courtesy : Intellecap’s team taken during interaction with Usomi farmers in Kenya.
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5.7.1 Sectoral overview – Aquaponics 
in Rwanda

The Rwandan economy primarily depends on agriculture, 
with 69% of rural households involved in small-scale 
farming on limited arable land.207 However, the sector is 
regularly disrupted by a combination of factors, including 
irregular rainfall, drought, floods, pests, and diseases, which 
impact overall agricultural productivity. Limited availability 
of land for agriculture and a growing population continue to 
affect food security in Rwanda.208 The lack of sufficient and 
nutritious food for many has led to widespread malnutrition 
and undernutrition in the country.

The Government of Rwanda and private sector programs are 
increasingly focusing on innovative food production, and 
intensification,209 approaches that can overcome the most 
pressing challenges before Rwandan farmers. Aquaponics 
is one such integrated approach, with the potential for 
efficient and sustainable intensification of agriculture. 
Aquaponics combines aquaculture and hydroponics to 
create a closed-loop system where fish and plants thrive. 
This system has been applied globally and has proven to be 
effective in sustainable food production. With its resource-
efficient design aquaponics offers a low-carbon alternative to 
traditional agricultural practices and has emerged as a useful 
tool for addressing challenges related to climate change. 
Multiple research reports estimate that aquaponics uses up 
to 90% less water than conventional farming techniques,210 
significantly reducing the strain on the region’s already limited 
water resources. Aquaponics also has significant potential 
to transform the lives of farmers across the continent, 
offering them opportunities for economic empowerment, 
food security, and environmental sustainability. A successful 
aquaponics farm demonstrating the technology and its 
benefits to Rwandan farmers could help address the myriad 
challenges affecting the collective health and well-being of 
low-income communities in Rwanda.

Aquaponics has the potential to significantly contribute 
to the empowerment and well-being of farmers and 
their communities, and a create positive impact on the 
environment. 

This includes - 

Food security: Aquaponics results in a 30% faster growth for 
plants compared to soil, 211 and therefore has the potential to 
increase farm output while providing affordable fish protein 
for low-income populations, leading to improvements in their 
nutritional status,212 

Women’s empowerment: Aquaponics systems are inherently  
self-sufficient, requiring very low agri-inputs and labor, aiding 
in employment and income generation for women213; 

Positive impact on the environment: Aquaponics systems 
use 90% less water than traditional farming methods.214 This 
is because the water in an aquaponics system is recycled and 
reused with minimum evaporation and no run-off. Further, 
since crops are grown in water, there is no soil degradation. 
Moreover, aqauponics limits the use of chemicals that can 
damage soil and affect water quality and utilizes areas with 
poor soil without competing with fertile land, forestry, etc.

5.7.2 Challenges faced by the 
aquaponics sector in Rwanda

Sector-level challenges

Rwanda’s aquaponics sector faces multiple challenges related 
to its agriculture landscape. 

Food insecurity and poverty are intertwined challenges in 
Rwanda. As of April 2024, a fifth of the Rwandan population 
experiences food insecurity and 38% of the population lives in 
poverty,215 with more than 52% living on less than USD 1.90 
per day (2019).216 Low-income communities cannot afford 
enough nutritious food to live a healthy life or invest in their 
livelihood. Low-income households are also more vulnerable 
to high food prices—especially during the lean season217 when 
their food stocks have run dry. There is no monetary buffer 
to protect low-income households from the consequences of 
climatic shocks such as drought, floods, crop diseases, etc.218

Figure 44: A view of agricultural land along steep slopes in 
Rwanda

5.7 NJORDFREY 
Smallholder Aquaponic Farming In Rwanda

Photo Courtesy : Intellecap’s team taken at NjordFrey demo farm 
in Kayonza, Rwanda.
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Limited agricultural productivity on small landholdings 
further threatens food security. Most Rwandan farmers 
have only tiny plots of land; research indicates that 
60% of farming households in Rwanda cultivate plots 
smaller than 0.5 hectares.219 Since close to 90% of 
Rwanda’s terrain is made up of slopes,220 most farming 
happens on steeply sloped farms, which consequently 
suffer from soil loss, erosion, and decreasing fertility.  
A rapidly growing population also affects the availability of 
land for agricultural production.

While aquaponics as a technology can alleviate some of 
these challenges, the high upfront cost associated with 
an aquaponics system acts as a significant barrier for 
Rwandan farmers. Setting up an aquaponics system requires 
a higher initial investment compared to traditional cultivation 
methods,221 as well as a steep learning curve for those new 
to the system. Since Aquaponics is still a nascent technology, 
farmers require extensive training to become comfortable 
with the system. The cost and expertise required to maintain 
the system further add to farmers’ woes. Moreover, farmers 
often need more agronomic expertise to grow non-native 
crops suited to aquaponics such as lettuce and manage fish 
farming. The high cost and limited market knowledge for 
non-traditional crops have influenced farmers’ perceptions 
and have created a barrier to adopting aquaponics in Rwanda.

Gender-related challenges

Women are disproportionately affected by food insecurity 
in the country due to various social, economic, and 
cultural factors. Women in Rwanda typically bear the 
primary responsibility for household chores, including food 
preparation, childcare, and fetching water and firewood. 
Lack of access to sufficient food for the household leads 
to women dedicating more time to acquiring food, water, 
and firewood. Combined with the time and energy spent on 
unpaid care work, these factors limit women’s opportunities 
for engaging in income-generating activities and education, 
further perpetuating the cycle of poverty and food insecurity. 

Women play a significant role in Rwanda’s agricultural 
sector; however, there is a dominant gendered division 
of roles. More than 70% (2021) of economically active 
Rwandan women are engaged in farming activities;222 with 
most organized into cooperatives. While both men and women 
can own land in Rwanda, cultural norms and traditional 
inheritance practices restrict women’s ownership and control 
over land.223  Limited ownership of assets restricts women’s 
ability to provide collateral required to access formal credit.  
This, in turn, restricts women’s access to quality inputs and 
technology. Lack of access to inputs, coupled with the small 
sizes of farmland  managed by women (farms managed by 
women are 10.5% smaller than farms managed by men),224 
leads to lower crop yield. Persistent inequalities in accessing 
markets, with men responsible for selling both small-scale 
and large-scale crops, further hinder women’s involvement in, 
and control over food production. As a result, women largely 
remain engaged in subsistence farming. This impacts the food 
and nutritional security of women farmers and their families. 
Continued food insecurity often exacerbates gender-based 

violence and leads to maternal malnutrition and poor birth 
outcomes.

Approximately 83.6% (2018) of women engaged in 
agriculture participate in the aquaculture sub-sector in 
Rwanda,225 highlighting the vital role women play in its 
development and their existing skills in managing aquaculture. 
However, women’s contributions are often overlooked, 
and they bear the dual burden of domestic and productive 
responsibilities. Women also face challenges such as the high 
cost of fish feed (pellets) since these are imported, and an 
insufficient supply of fingerlings from both private suppliers 
and the Rwanda Agriculture Board, which struggles to meet 
the demand for restocking, among other issues.

Photo Courtesy : Stock photo.
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Figure 45: Value chain of Rwanda’s aquaponics industry

Climate change-related challenges

Climate change is increasingly threatening agriculture and 
aquaculture productivity in Rwanda, underscoring the 
need for greater adoption of good agricultural practices 
across the country. With 97% of Rwandan agriculture 
being rain-fed,226 the country is heavily reliant on rainfall 
patterns, which makes it vulnerable to climate shocks. This has 
resulted in persistent water scarcity for agricultural use; the 
inefficient use of water for irrigation further exacerbates the 
unpredictability of agricultural production from one season to 
another.227 In addition, climate-related disasters like droughts 
and floods are becoming more frequent. While Rwanda’s 
eastern and south-eastern regions are most affected by 
prolonged drought, the northern and western regions 
experience heavy rainfall leading to floods, landslides, and 
erosion.228 These extreme climate events have a detrimental 
impact on agricultural productivity. 

Additionally, Rwanda’s fish production is adversely affected 
by increased temperatures, algae blooms, diseases, changes 
in rainfall patterns and alterations in the natural balance of 
ecological systems resulting from climate change.

Further, the impact of climate change on agriculture is 
intensified by poor agricultural practices that lead to soil 
depletion. It has been observed that Rwandan farmers 
typically use low agriculture inputs, production techniques 
that are unsuitable for farm terrains, and inefficient practices. 

Moreover, despite efforts, such as the Crop Intensification 
Program (CIP) by the Government of Rwanda, fertilizer use 
remains low compared to other countries in the region. 

The introduction of aquaponics had led to significant 
environmental benefits including increased crop and fish 
production, reduced pollution, and more efficient water use 
for agriculture.229

5.7.3 Business/Operating model of 
NjordFrey

Started in 2022, NjordFrey developed one of Rwanda’s first 
commercial-scale aquaponics starter kits. In aquaponics, 
plants are grown in the grow bed (constructed/other spaces 
filled with water with a top layer of Styrofoam or similar other 
material to hold plants in place), and fish are produced in a fish 
tank. Nutrient-rich water, generated from fish waste within 
the fish tank, is channeled into the grow bed, where naturally 
occurring bacteria break down ammonia into nitrites and then 
into nitrates. Plants in the grow bed absorb these nitrates and 
other nutrients, and the cleaned water is channeled back into 
the fish tank for the cycle to begin again. Overall, this allows 
for faster growth and increased stocking densities.

NjordFrey provides high yield aquaponic farming solutions to 
smallholder farmers with the aim of significantly increasing 
growth while being sustainable and climate resilient. The 

Value Chain
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Aquaponics systems are 
constructed primarily by 
men, with support from 
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with over 90% 
being women^
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Sources: 
#‘Contribution of women to Aquaculture in Rwanda’, Mindje M., Funmilola A., Kibogo A., April 2018
^ ‘Gender roles and masculinities in leveraging milk for household nutrition: Evidence from two districts in Rwanda’, Food Policy, July 2023
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enterprise sources aquaponics components, seeds, and 
fingerlings from domestic and international suppliers and 
uses these components to construct an aquaponics farm. 
Using its starter kit, the enterprise can set up its aquaponics 
system (combining fish and crops in a closed-loop system) 
anywhere, to produce highly nutritious food products. Due 
to the increased yields (+3000% fish & +700% crops while 
using 95% less water than traditional farms),230 users of 
NjordFrey’s solution can potentially experience a 10-fold 
increase in income. 

NjordFrey is piloting its aquaponic technology with over 100 
smallholder farmers in Rwanda’s Kayonza province on 0.4 
acres of land, which is 1/6th the size of its planned commercial 
farm (i.e. 1 ha) The enterprise is testing the aquaponics 
technology at its Kayonza farm, producing vegetables and 
fish for wholesale and export. It currently sells ten varieties 
of lettuce and is also pilot testing more than 22 other crops 
for wholesale and export.

NjordFrey is at the MVP stage currently. To commercially 
scale, some critical innovations that NjordFrey plans to 
leverage include: 

• Outgrower credit/partnership model: The enterprise 
will set up the aquaponics system (grow beds for crops 
with fish tanks for aquaculture) on a 1 ha plot of land 
which will be sold/leased to a group of about 40 farmers. 

The enterprise plans to offer such farmers a 2-4 year 
credit period to repay capital costs, lowering their 
upfront investment, and also allowing farmers to learn 
how to operate and maintain the system. At the end of 
the credit period, majority ownership will be transferred 
to the farmers providing them with equity and the ability 
to reinvest in their futures.

• Agronomy model: For the first two years after partnering 
with farmers on the aquaponics system NjordFrey plans 
to provide extensive agronomy services to optimize farm 
yield and build farmers’ confidence in the technology. 
Trials conducted with smallholder farmers on NjordFrey’s 
demo farm revealed that while most farmers were able 
to carry out day-to-day tasks with ease, they were less 
comfortable managing a completely new technology. 
Hence, the enterprise developed a plan to provide 
onsite training and support during the first 2 years of 
the payback period.

• Digital monitoring system: NjordFrey is also developing 
a ‘Non-Invasive Digital Health Monitoring System’, which 
uses AI/machine learning to collect 24X7 real-time farm 
data through sensors. This data will be used to improve 
efficiencies on the farm as well as refine production 
parameters and the agronomy services offered to 
farmers.

Figure 46: NjordFrey’s business model
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However, women also recognized that protein from fish 
would help reduce malnutrition in their families. As women 
embrace aquaponics, they can become drivers of food security 
within their households and communities. To facilitate wider 
adoption of NjordFrey’s aquaponic kits, the enterprise is 
searching for a secured credit / investment partner who will 
offer credit to cooperatives to access its kits.

At the beginning of the GLOW program (in June 2023), 
NjordFrey planned to scale up its Minimum Viable 
Product)233 to improve food security and enhance farmer 
incomes. The enterprise is expanding its aquaponics pilot 
to private and commercial-scale farm size (spanning over 1 
ha) and aims to achieve financial break-even from the sale of 
fish and crops produced on the expanded farm. Over the next 
few years, NjordFrey plans to raise capital to build additional 
aquaponics partner farms and sell them to farmer groups. 
These groups (consisting of approximately 40 farmers) will 
be mobilized through farmer engagement efforts and will 
benefit from the dual income generated from the sale of crops 
and fish, alongside income from their primary agricultural 
land. Once the cost of the aquaponic system is paid back, 
the farmers will gain majority ownership of the farm, giving 
them agency and a means to reinvest. NjordFrey will support 
farmers by providing extensive training on operating and 
maintaining the farm while also connecting them to markets/
buyers to ensure sales and minimize post-harvest losses.

Figure 47: Intellecap team interacting with the NjordFrey 
team at their demo farm in Kayonza

In line with the overall objectives of the GLOW program, 
NjordFrey was selected because of its potential to enable 
low-carbon transition in the food production ecosystem 
and for integrating women farmers in the sector’s value 
chain. NjordFrey’s business model demonstrates the 
following potential benefits and impacts that align with the 
program’s objectives:

• Increasing awareness about aquaponics technology 
in Rwanda through its demo farm.

• Providing farmers with easy access to a low-carbon 
technology such as aquaponics to improve agricultural 
productivity.

• Reducing soil and land degradation by eliminating the 

NjordFrey aims to tackle the adverse effects of climate 
change on Rwandan agriculture. Aquaponics offers a resilient 
and low-carbon solution to food insecurity by ensuring 
consistent food production and eliminating the continent’s 
high dependence on rainfall for food production.  To enhance 
food security in the region, NjordFrey offers aquaponics 
starter kits to a group of approximately 40 farmers. The 
company’s technology is set up on a separate 1 ha plot, 
resulting in significantly higher yields—up to 700% more 
crops compared to traditional farming practices while using 
90% less water.231 Not only does the NjordFrey system result 
in increased crop yields, it also produces 3000%232 more fish 
than conventional aquaculture set-ups. 

At the start of the support program, NjordFrey planned to 
rollout a feature to test water parameters in aquaponics 
system such that farmers could periodically monitor 
conditions in the grow beds and maintain farm health to 
maximize crop production. Farmers were required to use a 
simple color-changing testing strip and match it with a color 
chart to ascertain the current pH, nitrate, and ammonia 
levels in the system. This would ensure that farmers were 
able to maintain optimal growth conditions for crops and fish 
by taking corrective action like adding precise amounts of 
fertilizer to water to ensure nutritional balance. Monitoring 
water parameters would also help farmers reduce/eliminate 
the use of fertilizers and other chemicals from agricultural 
systems and thereby contribute to the environment. However, 
farmers were reluctant to adopt this feature since testing 
was alien to them. As a result, NjordFrey removed all testing 
and test interfacing requirements and embedded a remote 
sensing technology in the system to monitor vital production 
data such as water temperature, pH levels and nutrient 
levels (such as ammonia and nitrates). A digital dashboard 
was developed to store and analyze data from the sensors, 
currently used exclusively by NjordFrey. Recognizing the 
enormous potential of sensor-based monitoring for improving 
farm productivity, the enterprise plans to use this data to 
provide feedback and agronomic insights for training farmers.

Furthermore, NjordFrey aims to empower women and other 
marginalized groups. Farm trials conducted by NjordFrey 
revealed that most women farmers found soil farming hard, 
primarily because of the difficulty in getting access to water 
(with typically 2 wet seasons in Rwanda) and manure, as well 
as the high cost of manure and inputs needed. Aquaponics 
requires minimal land, eliminates reliance on rain, uses less 
water, and reduces hard labor, making it an ideal solution for 
women smallholder farmers. Women farmers participating 
in NjordFrey’s trials reported that using grow beds to grow 
crops reduced physical labor and allowed them to grow more 
produce in a smaller space. With the ability to cultivate a 
variety of crops in limited space, women can grow culturally 
significant / indigenous crops, helping to address nutritional 
deficiencies in their region. 

Moreover, cultivating fish alongside crops provides additional 
income for women and helps increase their access to high-
quality protein for household consumption. During farm trials, 
women farmers indicated that they had limited experience 
with fish production and would need support for aquaculture. 

Photo Courtesy : Intellecap’s team.
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use of soil fertilizers and other chemicals through the 
hydroponic system. 

• Training programs for farmers on good aquaculture 
practices, climate change effects, and coping 
mechanisms.

• Creating entrepreneurship and employment 
opportunities for women by aiming to target women-
only and mixed farmer groups proactively.

• Offering remote sensors to farmers to monitor 
production data and suggest improvements that help 
farmers adapt to climate change.

• Increasing farmer incomes through the dual production 
of crops and fish on the same farm.

• Reducing vulnerabilities of women farmers by linking 
them with credit, inputs, and markets.

• Showcasing the impact of aquaponics on climate and 
women’s empowerment to attract relevant donors 
and funders.

Figure 48: Intellecap team examining eggplant growth on soil versus reported growth in the waterbeds during the baseline 
assessment

5.7.4 Support provided by the 
program to NjordFrey

Through a tailored Gender Action Plan and a comprehensive 
Technical Assistance program designed on the basis of an in-
depth, on-ground needs assessment, the program supported 
NjordFrey in increasing awareness about aquaponics in the 
country, enhancing engagement with women farmers, and 
improving access to B2B partnerships for market linkages. 
The GAP identified four broad outcomes crucial for NjordFrey 
to accelerate its transition to low-carbon development 
and deepen positive outcomes toward women’s economic 
empowerment:

• Increased awareness in the farming community 
about Aquaponics technology in order to enhance 
agricultural productivity.

• Improved adoption of NjordFrey’s products, 
particularly by women farmers

• Double the sources of income for farmers through 
additional income generation—fish sales along with 
new varieties of crops. 

• Improved inclusivity in the business’ operational 
policies and procedures.

Photo Courtesy : Intellecap’s team.
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Figure 49: A snapshot of NjordFrey’s Gender Action Plan

Gender mainstreaming TA support interventions

1. Improved adoption of NjordFrey products, particularly 
by women farmers

Undertake customer segmentation to identify the most 
relevant target segments

The GAP emphasized the need for NjordFrey to undertake 
marketing exercises to reach the right customer segments. 
The objectives of these exercises were to 1) create customer 
segments based on farmers’ needs and demographics and 2) 
develop customer-focused segmentation strategies, such 
as deciding whether the enterprise would like to employ 
farmers or have them own the farm, and onboard farmers 
based on their need for alternate income generation, etc. 

At the beginning of the program, NjordFrey was engaging 
individual farmers to gather feedback on its technology; 
however, it had not yet identified the most suitable farmer 
segments for the business.

Hence, the program provided NjordFrey with technical 
advisory support to develop a customer segmentation 
strategy based on three distinct user groups within the 
farming community – women, youth, and people with 
disabilities. By the end of the TA support, NjordFrey had 
successfully identified segments of women farmers as target 
customers and was planning to use the suggested approach 
to segment youth and farmers with disabilities, who could 
potentially become a part of its customer base.

Priority GAP
Areas

Key Activities

Increased awareness 
about Aquaponics 
technology in the 

farming community to 
enhance agricultural 

productivity

Improved adoption of 
NjordFrey’s product, 

particularly by women 
farmers

1. Understand the market 
opportunity for 
aquaponics

2. Create awareness 
about aquaponics in 
the farming community

1. Identify strategies to 
increase engagement 
with women-only/ 
mixed farmer groups

2. Onboard women 
farmer groups

1. Mentorship on market 
sizing and customer 
segmentation

2. Outline farmer 
engagement models 
through case studies of 
other agribusinesses in 
East Africa

1. Gender 101 training

2. One-on-one training 
sessions with marketing 
experts

1. Increased engagement on 
social media through posts 
every week

1. Identified 3 user types within 
farmers - female, youth, and 
people with disabilities. 
Working towards gathering 
more information for youth 
and farmers with disabilities 

2. Identified low barriers to 
on-board farmer groups, so 
targeting youth and women 
became easier

Double farmer income 
sources through 

additional means of 
income generation - fish 

sales along with new 
crop varieties

1. Create awareness 
among women farmers 
on the potential for 
additional income 
generation

2. Potential partnerships 
for off-taking of 
produce from 
NjordFrey’s farms and 
supported farmers

1. Awareness creation for 
women based on 
evidence generated from 
farmer trials

2. Identification of potential 
wholesalers and 
exporters

1. Periodic social media posts 
with a focus on engaging 
women

2. Outreach to new buyers 
beyond the 1 contract 
NjordFrey has in place

Improved inclusivity in 
the business' 

operational policies and 
procedures

1. Connect with relevant 
grant opportunities in 
the sector

2. Enhance pitch deck to 
highlight gender 
impact for fund raising

3. Scout for relevant 
investors

4. Appoint gender 
champion to drive 
internal gender 
diversity

1. Investment readiness 
training

2. Mentorship on investor 
identification, and 
concept note and pitch 
deck refinement

3. Pitch day

4. Review of internal 
policies

1. Team became more confident 
of speaking to various types of 
investors and also more 
flexible in changing asset class 
preferences depending on the 
investor 

2. Hired and promoted female 
program manager and country 
lead, respectively.

Interventions Key Results
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Identify & implement successful approaches for farmer 
engagement

Field trials conducted by NjordFrey to gather feedback on 
the ease of operation of its aquaponics farm primarily saw 
participation from male farmers. NjordFrey, while open to 
engaging women, needed a detailed understanding of what 
could be offered to women and the benefits this may have 
for the business. However, the assessment conducted at the 
beginning of the program identified aquaponics’ immense 
potential for economically empowering women. Therefore, 
the program recommended that NjordFrey expand its 
engagement to include women-only and mixed groups. This 
became a critical intervention under the Gender Action 
Plan, leading to NjordFrey initiating the identification of and 
engagement with women farmers. 

In line with the GAP, Intellecap identified successful 
approaches for farmer engagement that have been 
implemented across countries in East Africa. These 
approaches included a community-level participation, 
capacity-building training, financial inclusion support, 
peer networks, bundling value-added services, recognition 
and incentives, and ecosystem collaboration. In addition, 
Intellecap outlined approaches implemented by a few select 
agribusinesses to help NjordFrey understand the different 
engagement models and the benefits of engaging women.

Understanding these engagement models led to NjordFrey 
developing a better understanding of women-focused 
businesses in Rwanda by the end of the program. This resulted 
in more women farmers being engaged as part of NjordFrey’s 
farm trials and field surveys —56% of farmers (26 women) 
involved in field trials were women.234 Aquaponics has lower 
input costs, requires less time and is physically less-taxing, 
as compared soil-based farming which involves hoeing, 
clearing, sowing, and harvesting; thereby making it easier 
for women farmers to adopt and operate aquaponics systems. 
NjordFrey’s increased engagement with women farmers is 
expected to further increase the adoption of its product by 
women farmers and double their income sources by providing 
an additional source of income, i.e., from the sale of fish and 
agricultural produce. With its improved understanding of the 
benefits of gender inclusivity, the enterprise plans to deepen 
its engagement with farmer engagement and implement 
successful approaches to offer credit, seeds, fingerlings, and 
bundled services (digital aggregation, processing/ drying, 
storage, etc.).

2. Double income sources for farmers through additional 
means of income generation—sale of fish along with 
new crop varieties

Create awareness among women farmers about the 
potential for additional income generation

The GAP highlighted the need to focus marketing efforts on 
raising awareness of aquaponics as a pathway for the economic 
empowerment of women farmers (by way of entrepreneurship 
and income generation opportunities). While the primary aim 
of the marketing efforts was to increase awareness about 
aquaponics in Rwanda, a key focus was women farmer groups. 

For instance, NjordFrey’s aquaponics system enables women 
farmers to increase their earnings by cultivating and selling 
fish alongside organic vegetables. Data from NjordFrey’s 
demo trials conducted shows that the aquaponics starter 
kit can increase farmers’ income tenfold; from an average of 
USD 125/year to USD 1250/year.235 Intellecap used this data 
from field trials to help NjordFrey create social media content 
showcasing the positive impact that aquaponics adoption 
can have on women farmers. NjordFrey used this content to 
increase the frequency of its LinkedIn posts—from one post 
in a few months, to one post every week.

Establish partnerships for off-taking produce from 
NjordFrey farms and supported farmers 

For NjordFrey to successfully increase farmer incomes, it is 
crucial for them to profitably sell their farm produce and fish 
in the market through long-term partnerships. At the start of 
the program, NjordFrey was working with two wholesalers to 
sell produce from its demo farm to B2B customers, since the 
enterprise produces organic vegetables (such as lettuce and 
eggplant) which are not native to the region and therefore 
have limited demand. However, these buyers could only buy 
a limited quantity of Njordfrey’s produce. With NjordFrey 
planning to scale its demo farm to full size (6 times the current 
farm size to 1 ha), it realized the importance of partnering 
with multiple buyers and expanding crop varieties to maintain 
sustained demand. 

The GAP, therefore, recommended establishing partnerships 
with additional B2B partners to sell farm produce. Intellecap 
compiled a detailed list of potential wholesalers and exporters 
in Rwanda, which NjordFrey subsequently reached out to. 
By the end of the program, NjordFrey had secured three 
contracts for the sale of its farm produce. However, the fish 
are expected to reach full growth by June/July 2024, when 
NjordFrey will start engagement with fish buyers.

3. Improved inclusivity in the business’ operational 
policies and procedures

Although, NjordFrey had, at the beginning of the program, 
initiated various efforts such as the developing inclusive 
workplace policies, a policy for sexual harassment at the 
workplace, and a safeguarding policy, among others, women 
were not adequately represented on its team, and gender 
sensitivity was not built into its processes. 

The GAP recommended integrating gender-sensitive 
policies and processes, starting with gender-responsive 
job descriptions and tracking gender-disaggregated data 
throughout its value chain, among others. To make the 
organization more inclusive, NjordFrey has been undertaking 
periodic reviews to identify bottlenecks in creating increased 
gender impact. Intellecap also supported the development 
of an impact monitoring and measurement framework with 
gender and climate indicators to enable NjordFrey to track 
inclusivity in its business.

Appoint a Gender Champion to drive gender outcomes 
for the business
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Although NjordFrey was invested in increasing its engagement 
with women farmers, the enterprise did not have an internal 
strategy to drive such engagement. The GAP recommended 
the appointment of a Gender Champion who would work 
towards achieving gender outcomes for NjordFrey. Ideally, the 
Gender Champion would be someone from middle or senior 
management with the ability to influence staff members. 

The appointment of a Gender Champion will allow NjordFrey 
to deep dive into successful models for engaging with women 
farmers in different agricultural value chains and prioritize 
activities to enhance its engagement with women and youth. 
This process has also helped NjordFrey sensitize its staff on 
gender roles and work on eliminating unconscious biases 
within the team. This sensitization has improved working 
conditions in the enterprise and helped create a buy-in for 
the enterprise’s roadmap for engaging more women farmers.

Business efficiency interventions

1. Increase awareness about aquaponics technology 
in the farming community to enhance agricultural 
productivity

Enhance marketing activities for awareness creation of 
the nascent technology

Aquaponics is still in its nascent stages in Rwanda, and there 
is a need to establish its commercial viability in the country. 
Not only is NjordFrey’s system a new technology for farmers, 
the crops produced are also new to the region. The Gender 
Action and TA Plan developed for NjordFrey identified the 
need to create awareness about the technology in Rwanda’s 
farming community, while also showcasing the products and 
the produce on their farms. Focused marketing and market 
analysis training has helped NjordFrey identify the dos and 
don’ts of a successful marketing strategy. Intellecap also 
supported NjordFrey in creating content for a series of social 
media posts on aquaponics technology and NjordFrey’s role 
in the sector. 

From posting sporadically on social media at the beginning of 
the program, NjordFrey has transitioned to posting weekly 
by the end of the program. These posts have helped build 
an understanding of the technology, generate awareness 
about the types of crops that grow effectively in the system, 
highlight cropping cycles in water beds vis-à-vis soil, increase 
understanding about NjordFrey’s offering, showcase 
NjordFrey’s demo farm, and celebrate its successes. In 
addition, the posts also strive to promote an understanding 
of aquaponics’ potential to empower women as well as enable 
low-carbon development. The enterprise is planning to hire 
a dedicated communications expert to streamline its social 
media engagement and marketing activities. 

2. Improved inclusivity in the business’ operational 
policies and procedures

Revision of investor pitch deck to highlight climate and 
gender impact of the business

The GAP recommended refining NjordFrey’s pitch deck to 

highlight the enterprise’s gender and climate impact. The 
TA support helped NjordFrey refine its pitch deck structure 
and narrative from an investor’s perspective. The pitch deck 
included impact parameters to help the enterprise attract 
gender-focused and climate-focused investors.

As a result, by February 2024 NjordFrey had successfully 
updated its pitch deck with better graphics and created 
different versions of the deck targeting different types of 
capital, i.e., grants/awards and equity. On average, NjordFrey 
has applied to at least 1-3 grants / funding programs over the 
last six months. With the award of the InnovateUK round 
10, NjordFrey has been able to establish a strong business 
case for aquaponics as a gender-transformative and climate-
friendly agricultural technology. 

Box 12. NjordFrey is transitioning to solar 
power for its aquaponics farm with support 
from Innovate UK

NjordFrey has secured an exciting two-year opportunity 
with the Renewable Energy Agro-Processing (REAP) 
Hub project, funded under the Innovate UK Energy 
Catalyst Round 10. The program aims to revolutionize 
clean energy access and value-added food production in 
rural Rwanda. Its objective is to utilize off-grid energy 
solutions to deploy the hub in more rural locations.

With support from Innovate UK, NjordFrey plans to 
integrate renewable power and solar-powered cold 
storage into their demo farm in Kayonza, Rwanda. This 
will help make the aquaponics farm a truly off-grid and 
sustainable solution. 

The project is expected to result in 

1) boosting livelihoods by allowing smallholder farmers 
to engage in value addition activities;

2) increasing inclusivity through the opportunity to work 
with women and youth in integrated agro-processing 
facilities; 

3) improving food security by sustainably operating a 
high-yield agriculture system; and 

4) reducing carbon emissions through an advanced 
automated sensor and control system which manages 
energy consumption.

Box 13. NjordFrey selected for incubation 
support as part of the Innovate Africa 
Challenge by GIZ

NjordFrey has been selected as one of the 8 finalists of 
the Innovate Africa Challenge. The program focuses on 
deploying AI-powered climate-smart solutions across 
Ghana, Kenya, and Rwanda. The challenge aims to foster 
innovative uses of AI to mitigate the impacts of climate 
change and/or to support climate adaptation efforts in 
the African continent, while strengthening the AI and 
start-up ecosystem.  
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As part of this, NjordFrey will secure access to 3-month 
incubation support to enhance its solution as well as its 
gender impact across the value chain.

Training for investment readiness and opportunities for 
investor networking

Finally, as part of the program, NjordFrey received hands-on 
training in investment readiness. Through advisory support 
and direct investor engagement facilitated by Intellecap, 
the training covered topics like identifying relevant capital 
sources and aligning with investor expectations. NjordFrey 
was provided technical advisory on scouting the market for 
relevant investors and shortlisting the most appropriate ones 
based on the stage of the business. Investor introductions 
were also facilitated, where possible. In addition, Intellecap 
helped refine NjordFrey’s pitch deck through mock pitches. 
Throughout the program, Intellecap shared relevant and high-
potential opportunities for grants and other types of support 
with NjordFrey.

In February 2024, as part of the program, Intellecap organized 
a Pitch Day, which saw participation from over six capital 
providers from East Africa, representing both debt and 
equity. The Pitch Day allowed enterprises to pitch to real 
investors and receive feedback on their business models, 
market opportunities, and investment potential. NjordFrey 
was also provided an opportunity to participate in the Sankalp 
Africa Summit2024.236  At the beginning of the program, 
the enterprise had not yet approached any investors for 
fundraising and only had a long list of potential investors. 
In February and March 2024, NjordFrey’s founder was able 
to network with multiple investors and other ecosystem 
stakeholders, showcasing the business model during the 
Sankalp Summit as well as in individual investor meetings.

5.7.5 Learnings across the key 
research questions

Research Question 1: What is the extent of the economic 
impact of climate-smart agriculture PSEs on women’s 
economic empowerment in their value chain? Does this 
translate to any social impact?

Engaging in aquaponics could lead to increased incomes 
and improved agency for women farmers 

Women farmers traditionally face challenges in accessing 
capital and high-quality inputs. Aquaponics is a closed-
loop system where fish waste is broken down for use as 
fertilizer for crop growth, eliminating the need to purchase 
expensive fertilizers and saving input costs for farmers. It 
requires minimal land, eliminates dependency on rain, uses 
less water, and reduces physical labor, making it an ideal 
solution for farming by women smallholder farmers. Women 
can establish profitable ventures by cultivating and selling 
fish and organic vegetables, breaking the cycle of poverty 
and financial dependency.  

Data from NjordFrey’s demo trials are positive and support 

the finding that the aquaponics starter kit can generate a 10-
fold increase in income for farmers. Establishing sustainable 
buy-back linkages for women farmers ensures offtake for 
their crop and fish produce, thus guaranteeing a threshold 
level of income. Such linkages also ensure fair prices for 
women farmers as businesses can lock in prices for bulk 
quantities through contracts at the enterprise level.

Research Question 2: What is the role of PSEs in 
accelerating the transition to a low-carbon economy while 
keeping women’s economic empowerment at the core of 
this transition?

Amplifying women’s leadership has the potential to 
transform the aquaponics landscape

Aquaponics is a low-carbon technology that shifts food 
production from soil-based cropping to growing crops on 
water. This helps reduce the depletion of nutrients in the 
soil, soil erosion, and contamination from the use of chemical 
fertilizers, as well as GHG emissions from irrigation and 
fertilizers used in conventional farming. Estimates suggest 
that a 1 ha aquaponics system can help eliminate up to 
1893 kg CO2 equivalent emissions while transitioning from 
conventional soil farming, and about 1603 kg CO2 equivalent 
while transitioning from organic farming.237 The aquaponics 
system itself results in negligible emissions, and in some 
cases may lead to negative emissions i.e. the system fixes 
CO2 into plant biomass rather than adding emissions into 
the atmosphere.238

In addition, NjordFrey’s existing system utilizes grid electricity 
to circulate water between the fish tank and grow beds; an 
estimated 15-20kWh is used to run the pump and other 
system components. Field data shared by NjordFrey indicate 
that powering the system entirely through solar power can 
potentially save around 147,000 kg of CO2 emissions per 
hour.239 

Given that women face greater risks and bear significant 
burdens as a result of climate change, it is only logical that they 
become drivers of low-carbon practices for their communities. 
Studies indicate that countries with more women in social and 
political arenas have 12% lower CO2 emissions.240 Therefore, 
the sector needs to become more inclusive and strive towards 
gender equality, not only at the organizational level but 
across value chains. By adopting climate-smart technologies 
such as aquaponics, African women could become agents 
of environmental conservation. As sustainable farming 
practices gain momentum, these empowered women could 
contribute to mitigating the adverse effects of climate change 
on their communities and promote food security / nutrition 
by increasing farm productivity and obtaining high-quality 
protein for household consumption.

A key step in this direction is the appointment of a Gender 
Champion within enterprises to lead the gender inclusion 
agenda within the business. The roles of a Gender Champion 
includes raising awareness about gender roles in the business 
model, improving working conditions, and creating awareness 
of gender issues, among others. These efforts will allow the 
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aquaponics sector to develop a clear roadmap for engaging 
women value chain actors. Furthermore, these gender 
champions will encourage women smallholder farmers to 
take on leadership positions within their communities and 
drive the adoption of climate-smart / low-carbon solutions 
contributing to gender equity. 

Research Question 3: What support models/approaches 
used by these climate-smart PSEs are most instrumental 
in increasing women’s participation in the sector?

Providing handholding support for new technologies has 
a vital role to play in transforming gender norms in the 
industry

Offering ongoing support such as 2 years of continuous 
training and onsite assistance to farmer partners may go 
a long way in onboarding more women farmers. Building 
capacity for women farmers incentivizes and motivates them 
to adopt sustainable practices and agricultural solutions. Such 
capacity-building efforts must be tailored to meet women 
farmers’ unique needs and preferences while fostering 
community engagement and individual farmer development. 
Using local language, practical demonstrations, and covering of 
gender issues to reflect women’s challenges and opportunities 
will ensure active participation from women farmers. Such 
solutions can break through traditional gender roles and pave 
the way for more women to adopt aquaponics technology and 
produce crops and fish. Implementing a feedback mechanism 
as part of the core business processes can channel customer 
(mainly women) feedback to the enterprise, resulting in 
innovations and improvements in the business model and 
service delivery. 

Bundling offerings to improve access to inputs and support 
for farmers

Women farmers are typically unable to adopt innovative 
solutions effectively due to limited technical support. Bundling 
value-added services (such as handholding support, onsite 
training, input credit, market linkages) tailored to women’s 
needs allows for effective engagement, contributes to their 
economic empowerment, increases overall adoption of 
sustainable agricultural practices, and improves food security.

Enterprises could facilitate bulk procurement of seeds, tools 
and fertilizers from manufacturers, and ensure that women 
farmers can access these at fair prices with or without input 
credit. Providing inclusive extension services that consider 
the unique needs of women farmers (such as involving 
female extension workers or conducting training sessions at 
convenient times) can further enhance their farm productivity. 
Finally, exploring market linkages and integrating digital tools 
for production tracking by can improve the efficiency and 
earning potential of women farmers.

Photo Courtesy : Intellecap’s team taken during interactions with 
women farmers in Rwanda.

Photo Courtesy : Stock photo.
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5.8.1 Sectoral overview – Greenhouse 
and hydroponics in Rwanda

Rwanda covers about 2,633,800 ha of land, of which 
76.62% (1.9 million ha) is dedicated to agricultural 
activities. Characterized by a majorly sloping landscape, 
only about 49% of this land is arable, with domestic cropland 
frequently affected by erosion and soil loss.241 Furthermore, 
urbanization and rising food demand have contributed the 
development of fragmented farming systems, with small-
scale rural farmers typically owning less than 1 ha of land 
and accounting for 72.4% of farmers in the country. Also, 
Rwandan agriculture is mostly rain-fed and therefore more 
exposed to climate-related risks, especially long droughts, 
erratic rains, floods, and run-offs, which significantly limit 
the country’s agricultural potential. 

Hydroponics and greenhouse production systems are 
uniquely suited to Rwanda’s agricultural landscape and 
offer a host of benefits for Rwanda’s agricultural and 
environmental ecosystems. Both systems are water-efficient, 
enable year-round crop production, and take up less space 
than traditional production systems, making them a perfect 
fit for smallholders. According to the Rwandan Ministry of 
Agriculture, hydroponics can help farmers harvest up to 500 
MT of crops per hectare, a significant increase compared 
to traditional methods. Moreover, hydroponic systems 
promote sustainable agricultural practices, since they are 
less susceptible to pests and diseases which reduces the 
need for agrochemicals that release greenhouse gases and 
environmental contaminants. Hydroponics uses up to 90% less 
water than traditional farming methods and promotes 30%–
50% faster plant growth.242 Crops that are hydroponically 
grown in greenhouses benefit from the combination of 
climate control resulting from the greenhouse effect and 
water efficiency resulting from the hydroponics system and 
thus have optimal growth and development conditions. This 
is particularly beneficial in Rwanda’s eastern and southern 
regions, where droughts and desertification are common. 

Real-life success stories from Rwandan farmers who have 
adopted hydroponics and greenhouse production systems 
are a testament to their potential.243,244 These farmers have 
reported increased yields and improved incomes, making a 
strong case for widespread adoption. Encouraged by early 
results, the Rwandan government has partnered with various 
organizations to train more farmers in hydroponics cultivation. 
The government’s commitment is further demonstrated by 
the allocation of 38.1 ha of land for hydroponic cultivation, 
the provision of special subsidies for individuals adopting 

hydroponics technology in Rwanda, and an investment of 
RWF 8.28 billion (approximately USD 8 million) to establish 
greenhouses and hydroponic facilities by the end of 2024.245

In addition, in May 2020, the Government of Rwanda 
announced an ambitious target to reduce greenhouse gas 
emissions by 38%246 compared to the projected business-as-
usual emissions of 12.1 MT CO2 equivalent.  Hydroponics 
can play a significant role in reducing emissions, since 
agriculture accounts for approximately 46% of the country’s 
total GHG emissions.247 For example, a case study found 
that a hydroponic fodder system produced 7.4% fewer 
GHG emissions per nutrient mass than conventional barley 
grain fodder farming. At the same time, this publication 
showed that the greenhouse gas emissions of soil crops and 
hydroponics crops are 0.23 kg CO2 equivalent and 0.11 kg 
CO2 equivalent, respectively. 

According to a 2020 McKinsey report, greenhouse farming 
practices can achieve about 20% of the required reductions 
in emissions from the agriculture sector by 2050.248 As 
such, given their efficient use of resources, hydroponics 
and greenhouse farming in Rwanda are crucial for achieving 
food security, promoting sustainable land management, and 
adapting to climate change. For small-scale farmers, especially 
women, hydroponics and greenhouse technology provide 
a sustainable and efficient farming method to overcome 
poverty by optimizing resources, increasing productivity 
and income, and protecting the environment.

5.8.2 Challenges faced by hydroponics 
and greenhouse systems in Rwanda

Despite the potential benefits of the hydroponics and 
greenhouse systems, the sector faces several challenges 
which also impact women’s economic empowerment. There 
is a widespread lack of skilled labor, and targeted and higher-
quality inputs, as well as poor efficiency in adapting to the 
local landscape in Rwanda. In addition, while hydroponics 
and greenhouse systems are generally more environmentally 
friendly than traditional farming, there are environmental 
concerns given their reliance on electricity and automation. 
Outlined below are sector-, gender-, and climate-related 
challenges in Rwanda. 

Sector-level challenges

a. Lack of technical expertise: Setting up and managing 
hydroponic systems requires an in-depth understanding 

5.8 GREEN HARVEST  
Hydroponics And Greenhouse Production 
Systems For Smallholder Farmers In Rwanda
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of plant nutrition, water chemistry, and system 
management. Since hydroponics technology is relatively 
new to Rwanda’s agricultural sector, few stakeholders 
have developed expertise in setting up, managing, 
maintaining, and optimizing the system. Consequently, 
local farmers interested in exploring hydroponics do so 
on a trial-and-error basis, leading to the inefficient use 
of resources and time. They struggle to maintain optimal 
conditions for plant growth, leading to lower yields or 
crop failure and discouraging further adoption.

b. Adoption challenges: Most farmers in Rwanda are 
smallholders accustomed to traditional cultivation 
methods. Hydroponics and greenhouses represent a 
significant departure from these methods. As a result, 
many farmers are hesitant to adopt these production 
methods due to a lack of understanding or fear of the 
unknown. Overcoming this barrier requires technical 
training, demonstrations, and community engagement 
to raise awareness about the benefits and processes, 
while dispelling misconceptions.

c. Investment-intensive: While hydroponic and greenhouse 
systems can be more productive and water-efficient than 
traditional farming methods, they require a large initial 
investment. A significant portion of the investment in 
setting up a hydroponics system is spent on importing 
raw materials from countries like India and China. 
Additional costs include energy expenses, research and 
development, and building technical expertise. Setting 
up a high-tech greenhouse covering an agricultural area 
equivalent to 800 square meters costs about RWF 40 
million (~USD 30,000), while a low-tech option costs 
about RWF 10 million (~ USD 7,600).249 In Rwanda, 
where 70% of farmers are smallholders,250 the high 
investment required for hydroponics and greenhouse 
systems excludes many farmers from adopting the 
solution. Overcoming this challenge requires exploring 
the possibility of sourcing raw materials locally to lower 
set up costs. 

Gender-related challenges

a. Poor access to finance: Women in Rwanda often face 
challenges in accessing credit or loans to establish or 
scale their agribusinesses due to factors such as lack of 
collateral, discriminatory lending practices, and limited 
financial literacy. Since starting a hydroponic farm 
requires significant investment, the inability to access 
necessary financial resources limits the ability of women 
farmers to invest in hydroponic systems.

b. Restriction to lower-income value chains: In Rwanda, 
as in many other African countries, high-value crops, 
including cash crops and exported crops, are typically 
farmed by men, while women are more likely to plant 
subsistence crops. This is a result of gender-related 
sociocultural norms that limit women farmers to certain 
crops, especially in rural areas. For example, in the 
Kayonza district in Rwanda, beans, vegetables, and maize 
are considered crops for women, while banana and tree 

crops are considered crops for men.251 This ultimately 
translates to lower incomes and resources for women 
farmers, resulting in their limited motivation to invest 
in innovations such as hydroponics and greenhouse 
systems.

c. Poor access to technology and innovation: Hydroponic 
and greenhouse farming require technical knowledge and 
skills for optimal success. However, Rwandan women 
farmers face limitations in accessing the necessary 
training and education due to limited mobility, household 
responsibilities, lack of information, the prevailing digital 
divide, and poor access to extension services. As a result, 
women farmers in Rwanda are less likely to encounter 
information about innovation and sustainable practices 
such as hydroponics technology. Even when they do, 
the same barriers prevent them from exploring such 
technologies on a commercial scale. 

d. Access to markets: Women farmers in Rwanda often 
face challenges in accessing markets due to a lack of 
transportation, limited market information, and gender-
based discrimination. A study comparing the market 
participation between potato producers (dominated 
by men) and bean producers (dominated by women) 
revealed a high degree of commercialization for 
potatoes, with 75% of farmers participating in output 
markets compared to only 26% of bean farmers selling 
their produce commercially.252 Most women farmers 
interviewed as part of the study preferred to store 
their harvests for household consumption rather than  
taking them to the market. When produce is sold, it is 
typically sold in local, informal markets where prices 
are low. Without participation in formal markets and 
access to fair prices for their produce, women farmers 
are discouraged from investing in hydroponic farming 
or establishing greenhouses, as the profitability of such 
investments is uncertain.

Climate-related challenges

a. Energy dependent: Hydroponic systems and greenhouse 
structures rely on energy for artificial lighting, water 
circulation, temperature control, and waste disposal. 
Optimizing energy efficiency through well-managed 
systems and renewable energy sources is crucial. A key 
challenge for hydroponics entrepreneurs is finding light 
sources that burn at the required intensity and for the 
required duration while minimizing energy consumption. 
However, with only 38.2% of Rwanda’s rural population 
having access to electricity,253  the need for alternative 
sources of power further increases the cost of setting 
up hydroponic greenhouses in rural areas.  

b. Plastic usage: Hydroponics systems often use channels, 
containers, and pipes made of plastic for plant cultivation. 
Moreover, many farmers repurpose plastic containers 
and tires.  This is because other materials such as glass 
and stones are more expensive. Often, the roof and walls 
of greenhouses are also made of plastic, contributing to 
plastic waste. To minimize the use of plastic, hydroponic 
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and greenhouse providers must devise a way to 
repurpose old plastic materials or explore sustainable 
alternatives such as glass and cement.    

c. Poor waste management: The improper disposal of used 
nutrient solutions from hydroponics production systems 
can pose several environmental risks. Hydroponic 
nutrient solutions that are improperly disposed of 
often contribute to runoff, leach into drinking water, 
and affect water quality. Therefore, it is important for 
hydroponics providers to employ efficient recycling and 
waste management strategies.

5.8.3 Business/Operating model of 
Green Harvest 

Founded in 2020 and based in Rwanda, Green Harvest 
Limited aims to help farmers by addressing the concerns of 
limited arable land, declining yields, seasonal harvests, and 
environmental risks on farmlands. The enterprise focuses on 
promoting climate-smart agriculture and sustainable land 
management by combining hydroponics technology and 
greenhouse systems. According to the Rwanda Environment 
Management Authority, the agricultural sector contributed 
70.4% to the country’s total greenhouse gas emissions in 
2016.254 Green Harvest’s focus on leveraging hydroponics 
and greenhouse farming is, therefore, a welcome sustainable 
alternative to reducing these emissions, as depicted in Figure 
below. 

Figure 50: Greenhouse gas emissions from conventional vs greenhouse/hydroponic farming
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Green Harvest’s greenhouses are glass- or plastic-enclosed 
framed structures that are adapted for the cultivation of a 
wide variety of crops, including vegetables, fruits, and grains. 
The sides and roof are glazed with materials such as fiberglass, 
plastic films, or polyethylene or polyvinyl, allowing plants to 
receive natural sunlight throughout the day. The frame is 
made of either aluminum or galvanized steel, protecting crops 
from winds and rain during cold months, which helps extend 
the growing season and increase yields. The greenhouse is 
designed in a way that it is partly heated by the rays of the sun 
and partly by artificial means, such as circulating steam, hot 
water, or hot air. To regulate air circulation, the greenhouse 
includes a ventilation system through openings in the roof, 
which can be operated mechanically or automatically, and 
through end-wall openings where electric fans can circulate 
air throughout the greenhouse’s interior. Green Harvest 
installs three sizes of greenhouses based on farmers’ needs:  
large (16m by 36m), medium (14m by 36m), and small (18m 
by 30m). For the hydroponics system, Green Harvest uses 

the nutrient film technique (NFT) and deep-water culture 
(DWC) technique,255 typically set up indoors in a greenhouse 
or spare room or outdoors on a balcony or rooftop. 

By combining the greenhouse and hydroponics systems, 
Green Harvest offers farmers an efficient and sustainable 
technology that conserves resources (especially water and 
land), minimizes waste, produces year-round, and improves 
yield.

Photo Courtesy : Stock photo.
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Figure 51: Setting up a greenhouse for smallholder farmers

Green Harvest’s target customers include farming 
cooperatives, individual farmers, youth, and women-based 
farmers groups in the eastern (Rwamagana, Gatsibo, 
Bugesera), northern (Rulindo), and southern (Nyanza) 
provinces of Rwanda. Over 70% of its customers are women. 

Green Harvest works with these groups to create a system 
that allows them to pool resources and establish hydroponics 
systems and greenhouses to increase yields and income. The 
company also provides training and agronomy services to 
help farmers optimize their harvests. Green Harvest engages 
its target market primarily through awareness campaigns 
that highlight the benefits of greenhouse and hydroponics 
systems. These efforts include farmer meetings, greenhouse 
demonstrations, and training sessions. By working with 
women farmer groups, Green Harvest disseminates 
information about its offerings across a wide network of 
farmers who often belong to multiple value chain associations 
and groups. From 2020 to 2023, the company installed over 
50 greenhouses across Rwanda, with 42 of them belonging 
to women farmer groups.

Green Harvest sources its input materials, such as galvanized 
steel, aluminum, and PVC pipes, from China and Kenya. These 
materials are used to construct greenhouse structures while 
the hydroponics systems are set up using locally sourced pipes 
and other materials. The integration of the greenhouse and 
hydroponics technology is carried out by Green Harvest’s 
technical team who also train farmers on how to operate the 
system. Figure below summarizes the Green Harvest model.

Figure 52: Green Harvest’s business model
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By 2025, Green Harvest plans to introduce market linkages 
as part of its offerings; it intends to aggregate the output 
from its greenhouse customers for sale to stores and outlets 
such as supermarkets, hotels, restaurants, exporters, and 
open-air markets. 

Green Harvest Limited is a beneficiary of the USD 300 
million Commercialization and De-Risking for Agricultural 
Transformation Project (CDAT), funded by the Government 
of Rwanda through the Ministry of Agriculture and Animal 
Resources (MINAGRI) and the World Bank Group. The 
project aims to commercialize and de-risk the agricultural 
sector in Rwanda. Through this project, Green Harvest offers 

small-holder women and youth farmers, up to a 90% subsidy 
on greenhouse systems installations.  Green Harvest has 
reached and supported over 20 smallholder women groups 
in eastern Rwanda under this project. 

In line with the overall objectives of the GLOW program, 
Green Harvest was selected because of its potential for 
low-carbon transition through the hydroponics greenhouse 
system and its focus on smallholder women farmers in rural 
Rwanda. The Green Harvest business model demonstrates 
the following potential benefits and impacts that align with 
the program’s objectives:

Photo Courtesy : Intellecap’s team taken at Green Harvest’s farmer 
greenhouse in Rwanda.
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Figure 53: Mixed (women and men) group engaged by Green Harvest

a. Efficient resource use: The efficient use of resources 
demonstrated by the greenhouse and hydroponics 
system offered by Green Harvest is a key feature of 
climate-smart agriculture. By using greenhouses, Green 
Harvest helps farmers grow produce in small spaces, 
including in urban areas. This reduces the need for 
deforestation and land degradation, which are major 
causes of GHG emissions.

b. Adaptation to climate change and lower emissions: 
Farmers who have installed Green Harvest’s greenhouse 
and hydroponics systems have been able to produce 
food all year-round, regardless of weather conditions 
or climate change. This resilience to climate variability 
is crucial for attaining food security in Rwanda and 
achieving the country’s climate targets. Furthermore, 
hydroponics systems have been found to produce 

fewer GHG emissions compared to traditional farming 
methods.

c. Reduced pesticide use: Due to the highly controlled 
environment, crops grown in greenhouses and 
hydroponics systems are less susceptible to pests and 
diseases. For farmers in the Green Harvest network, this 
reduces the need for pesticides, the production and use 
of which contribute to GHG emissions. 

d. Gender inclusion and employment creation: By 
targeting women farmer groups, Green Harvest is 
creating opportunities to empower women and increase 
their earning potential through improved and sustainable 
production. 

5.8.4 Support provided by the 
program to Green Harvest

Through a tailored Gender Action Plan (GAP) and a 
comprehensive Technical Assistance program designed on 
the basis of an in-depth, on-ground needs assessment, the 
program supported Green Harvest scale the adoption of 
its climate-smart solutions by enhancing engagement with 
women farmers. The GAP targeted three broad outcomes, 
critical to ensuring Green Harvest accelerates its transition 
to low-carbon development and deepens positive outcomes 
for women’s economic empowerment:

• Increased accessibility to Green Harvest’s climate-
smart farming solutions for women farmers in the 
region. 

• Improved market positioning, visibility, and brand 
awareness for Green Harvest.

• Increased adoption of Green Harvest’s climate-smart 
farming solutions by more women farmers through the 
provision of formal consumer financing. 

• Enhanced financial and operational efficiencies for 
the business based on a competitive revenue model 
and resource optimization.

Photo Courtesy : Intellecap’s team.
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Figure 54: A snapshot of Green Harvest’s Gender Action Plan

Gender mainstreaming TA support interventions 

1. Increased accessibility to Green Harvest’s climate-
smart farming solutions for women farmers in the 
region

While Green Harvest’s model already engaging with women 
farmer groups, the GAP identified an urgent need to expand 
access and include more women farmers. As part of the support 
provided to Green Harvest, the program developed a strategy 
to engage with more women farmers, exploring diverse models 
tailored specifically to the unique needs of women farmers in 
Green Harvest’s locations. An example includes leveraging 
bundled value-added services that allow women access to 
inputs, extension services, processing centers, and market 
linkages through Green Harvest, thus positioning Green 
Harvest as a one-stop solution for their farming needs. Another 
initiative involved leveraging ecosystem partnerships with 
NGOs, government agencies, community-based organizations, 

and research institutions to scale Green Harvest’s ongoing 
efforts and increase reach to women farmers, especially in 
rural communities. By incorporating these initiatives into its 
business model, Green Harvest is able to amplify its work, 
reach new markets, identify new solutions, and integrate 
more rural women farmers into productive, profitable, and 
sustainable agricultural value chains.

2. Improved market positioning, visibility, and brand 
awareness for Green Harvest

Before joining the program, Green Harvest did not have a 
defined market strategy and marketing plan. One of the key 
factors for success identified by the GAP included focusing 
on the most effective marketing channels and making data-
driven marketing decisions to position Green Harvest as a 
leader in climate-smart agricultural solutions in Rwanda, and 
deepen its impact on women farmers. The program developed 
a comprehensive marketing strategy that aims to help Green 

Priority GAP
Areas

Key Activities

Increased accessibility 
to Green Harvest's 

climate-smart farming 
solutions for women 
farmers in the region

Improved market 
positioning, visibility, 

and brand awareness for 
Green Harvest

1. Identify strategies and 
models to increase 
engagement with 
individual farmers and 
women-only/mixed 
farmer groups

2. Connect with and 
onboard women farmers 
and groups

1. Increase awareness for 
hydroponics and 
greenhouses in target 
regions in Rwanda

2. Identify unique 
marketing channels

3. Position Green Harvest 
as a leader in the 
sector

1. One-on-one marketing 
sessions with experts

2. Development of 
marketing strategy

3. Gender 101 training

1. Gender 101 training

2. Access to women 
only/mixed groups and 
women-focused 
organizations

3. Build capacity of the 
gender champion

1. Connected with over 5 new 
women only/mixed groups and 
women-focused organizations

2. Articulated challenges 
restricting the adoption of 
solutions and delegated gender 
champion to directly address 
challenges 

1. Established social media 
accounts for the company as 
new marketing channels for 
targeting urban farmers

2. Developed gender-focused 
marketing messages and 
created a one-year marketing 
plan and budget

Increased adoption of 
Green Harvest's 

climate-smart farming 
solutions by more 

women farmers through 
the provision of formal 

consumer financing

1. Support more women 
farmers to access 
sources of financing

2. Increase adoption of 
Green Harvest’s 
solutions

1. Development of a 
customized consumer 
financing strategy for 
Green Harvest

1. Ongoing engagement with 
women’s groups and local 
savings groups to provide 
financing for women farmers

2. Conducted trainings on 
financial literacy and savings 
for women farmers

Enhanced financial and 
operational efficiencies 
for the business, based 

on a competitive 
revenue model and 

resource optimization

1. Connect with relevant 
funding opportunities 
in the sector

2. Improve processes and 
optimize operations

1. Gender-lens-investment 
readiness training

2. Ongoing business 
advisory through 
dedicated mentorship

3. Participation in Pitch Day 
with investors

1. Hired 1 female 
mid-management staff, 
bringing the male-female 
employee ratio to 55:45

2. Transition to impact-focused 
fundraising 

3. Developed a business model 
canvas

Interventions Key Results
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Harvest generate demand for its products and services and 
reach more small-holder women and youth farmers in rural 
areas. It includes a SWOT analysis of the business, a detailed 
approach to marketing, budget allocation, monitoring and 
evaluation, as well as a timeline for implementation. To 
increase direct engagement with the women farmers, the 
marketing approach identified certain critical components 
such as defining the characteristics of the target audience, 
introducing product bundles, adopting flexible and customer-
centric product pricing, and investing in traditional and 
digital marketing channels. This approach has enabled Green 
Harvest to cater to the diverse needs and financial capabilities 
of different customer segments, use customer-specific 
messaging that resonates with its target audience, address 
the unique needs of women and youth farmers who may face 
different barriers to adoption, offer a range of products/
services that cater to different needs and budgets, engage 
smallholder farmers who may have limited access to internet 
and/or smartphones, and allocate its marketing resources 
more efficiently.

Following the development of a marketing strategy, the 
program also provided Green Harvest with gender-focused 
training and one-on-one expert sessions on marketing, aimed 
at helping the enterprise implement a range of gender-
responsive marketing strategies. For example, one of the 
trainings helped Green Harvest deepdive into the challenge 
of limited access to information and poor awareness of 
hydroponics and greenhouses among rural and urban 
women farmers. This led to the development of strategies 
for information sharing, education, and motivating women 
farmers to embrace hydroponics and greenhouse systems. 
Initiatives included creating social media accounts aimed 
at urban women farmers that simplified and demystified 
hydroponics, creating video content to demonstrate the 
practices and benefits of greenhouses, and showcasing success 
stories of women farmers who have adopted hydroponics 
greenhouse systems, especially in rural areas. These efforts 
have put women farmers at the center of Green Harvest’s 
marketing strategy, generated new interest from women 
farmers in Green Harvest’s sustainable farming solutions, 
and increased their knowledge of sustainable agricultural 
practices.

3. Increased adoption of Green Harvest’s climate-smart 
farming solutions by more women farmers through the 
provision of formal consumer financing

Out of the 49 customers served by Green Harvest, 7 are 
individual farmers while 32 clients are women-only / mixed 
groups. These groups were offered discounts through 
the Commercialization and De-Risking for Agricultural 
Transformation Project (CDAT) project while individual 
farmers, none of whom are women, paid in full. The baseline 
assessment for Green Harvest revealed that women farmers 
are largely unable to afford its hydroponics and greenhouse 
solutions due to lack of capital and are therefore locked out 
of the opportunity without the support of special programs 
such as the CDAT. Currently, greenhouse installation costs a 
Rwandan farmer USD 1,900. Green Harvest offers farmers 
the option to pay in instalments, with 50% of the cost paid 

before installation, 40% after installation, and 10% after the 
final handover of the hydroponics greenhouse structures 
(typically two months after completion). Despite this, women 
farmers are unable to afford these solutions. The GAP 
emphasized the critical crucial need to explore consumer 
financing options for farmers in Green Harvest’s target 
regions. The Intellecap team assessed and presented several 
relevant options to Green Harvest including individual/group 
savings schemes, establishing a no-collateral funding scheme 
for qualified farmers, negotiating off-take agreements for 
farmers to guarantee markets, and facilitating microfinance 
partnerships for credit access. Green Harvest has committed 
to working with new and existing farmer groups to establish 
savings groups and explore partnerships with local financing 
institutions, thereby creating new opportunities for women 
farmers to access financing and adopt climate-smart solutions 
to improve productivity and income.

Business efficiency interventions

4. Enhanced financial and operational efficiencies for the 
business along with gender integration

Building investment readiness 

Crucial for attracting gender-lens and other types of 
investment, the program provided dedicated support to 
build Green Harvest’s investment readiness by identifying 
relevant capital sources, communicating the enterprise’s 
gender, environmental, and social impact, and building its 
understanding of the investment cycle. Green Harvest’s 
Operations Manager, who participated in the session said 
that the training and practical sessions were eye-openers and 
enabled them to understand gender-lens investors and their 
investment processes. The sessions also facilitated a shift from 
ineffective fundraising tactics to investor- and donor-friendly 
approaches that prioritize impact, growth, and sustainability. 

Ongoing business development support

Green Harvest’s GAP highlighted the need for ongoing 
business development support to implement and evaluate of 
key strategies. This support was provided through mentorship 
and handholding. A key output from this intervention 
facilitated opportunities for collaboration between Green 
Harvest and 10 women-led / women-focused organizations 
in the sector to amplify and accelerate Green Harvest’s work. 
The program also included a thorough audit of Green Harvest’s 
operations and provided recommendations such as hiring 
more female employees, conducting regular employee training, 
and documenting its business model. These recommendations 
have been implemented with Green Harvest hiring one mid-
level management female employee, conducting two employee 
training sessions, and developing a business model canvas. 
These steps have been critical in improving daily workflow 
processes, fostering a gender-responsive work environment, 
and increasing the business’ efficiency in responding to 
gender-specific challenges.



127

Figure 55: The Intellecap team with women employees at Green Harvest

5.8.5 Learnings across the key 
research questions

Research Question 1: What is the role of PSEs in 
accelerating the transition to a low-carbon economy while 
keeping women’s economic empowerment at the core of 
this transition?

Hydroponics and greenhouse farming systems have the 
potential to increase productivity, income, and financial 
agency for women farmers

Hydroponics and greenhouse farming can be done on a 
small- and large-scale, providing flexibility and accessibility 
for both smallholder rural and urban women farmers. Women 
can produce 20% to 25% more crops per square meter—
depending on the crop variety planted—thereby addressing 
women’s lack of land ownership and control, particularly in 
rural households. Women farmers can also produce healthier 
crops, target premium markets, and negotiate better prices 
for their produce. For example, Green Harvest farmers 
aggregate their produce and sell directly to large processors 
at prices 10% higher than market rates. Given the reduced 
post-harvest losses in greenhouse systems and savings from 
reduced water and fertilizer use, profitability and income 
are higher, contributing to women’s financial stability and 
empowering them to make independent financial decisions. 
By targeting women, Green Harvest offers women farmers 

a pathway to economic empowerment, food security, and 
sustainable livelihoods.

Research Question 2: What are the short-term, medium-
term, and long-term interventions (financial and non-
financial) required to support and scale climate-smart PSEs 
to enhance the impact on women?

Investment and technical assistance to PSEs are critical 
tools to scale innovative solutions

Green Harvest’s experience with the financial handicap of 
women farmers is a call to action to provide financial and 
non-financial support to PSEs in the landscape. More so, 
the cost of setting up hydroponics and greenhouse systems 
are prohibitive, which limits the capacity of PSEs to provide 
direct consumer financing to women farmers. Providing grants 
or subsidies to local enterprises for setting up hydroponic 
and greenhouse systems can help cover initial costs, such 
as infrastructure, equipment, and seeds. This helps to lower 
operational costs, reduce product prices, and improve 
affordability for women farmers. Also, facilitating access to 
credit or microloans for both the PSE and farmers enables 
enterprises to invest in technology, training, and expansion and 
empowers farmers to invest in sustainable farming solutions. 
Non-financial support such as training and mentorship as 
provided under this program are essential for knowledge 
exchange, capacity building, and improving the productivity 
of women farmers engaged by the PSE.

Photo Courtesy : Intellecap’s team.



6. 
Recommendations for the 
Ecosystem

Photo Courtesy : Intellecap’s team with Green Harvest’s greenhouses in the background in rural Rwanda.
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Learnings from this implementation research program 
were used to identify key support areas for climate-smart 
PSEs and outline strategies to provide such support in 
order to scale their solutions while increasing women’s 
participation. These learnings have been organized into 
strategic recommendations for the ecosystem according to 
the types of support required by enterprises and their areas 
of operations.

Digitization of value chain

1. Digitization of the agriculture and aquaculture industry 
through an online platform for trading and training:  

• Aggregating suppliers of agricultural and fish 
produce, linking them onto a digital platform, and 
training women to use such platforms, has the 
potential to eliminate exploitative practices such as 
FFS while ensuring continuous access. For instance, 
simplifying access to fish and reducing/eliminating 
middlemen from the value chain can significantly 
reduce existing vulnerabilities for women fish traders.

• Poor-quality inputs in the fishing industry, like feed, 
lead to low quality fish production and degrades water 
bodies due to the accumulation of feed, resulting in a 
decline in fish species. Given their limited access to 
capital and restricted mobility, women, in particular, 
struggle to access inputs. Integrating technology 
to improve access to critical inputs such as feed, 
fertilizers, capital, markets, among others, particularly 
for women, could go a long way in advancing gender 
equality in the sector. Development of an online 
platform/app can be explored to address gender-
specific needs.

2. Rural e-commerce solutions utilizing agent models can 
accelerate access to high-quality inputs and promote the 
adoption of CSA practices among rural female farmers. 
Agents provide price comparisons and link farmers with 
suppliers offering the best prices, thereby improving 
access to affordable and high-quality inputs for women 
farmers. The agent model also allows farmers to connect 
with buyers, manage inventories and product delivery. 

Access to targeted support for PSEs

Provision of a ‘Capital+’ program that offers technical 
assistance along with capital disbursement to PSEs:  

1. Capital and technical assistance are critical for PSEs to 
scale innovative climate solutions. Providing grants or 
subsidies to local enterprises can help cover initial costs, 
such as infrastructure, equipment, and seeds. This can 
also reduce operational costs and product prices  and 
improve affordability for women farmers. 

2. Facilitating access to credit or microloans and training 
for enterprise and farmers enables the enterprise to 
invest in technology, training, and expansion, and 
empowers farmers to invest in sustainable farming 
solutions.

Access to capacity building and advisory support provides 
businesses with expert knowledge and emerging industry 
information allows them to make informed decisions, leading 
to effective use of funds and better returns in the long term. 

Provision of consumer financing

1. Explore consumer/customer financing to help farmers 
access solutions provided by PSEs. Climate solutions 
and interventions in the agrifood landscape are relatively 
new, and hence PSEs operating in this emerging sub-
sector face challenges in both adoption and affordability, 
which inhibits their ability to scale. Women are more 
often unable to access these solutions as they have 
lesser access to credit facilities compared to their male 
counterparts. PSEs can partner with financial institutions 
to provide a credit facility for farmers / value chain 
partners who need such credit to facilitate their access 
to climate smart agricultural solutions. Such partnerships 
can also offer financial literacy training to farmers to 
create awareness on prudent financial management and 
timely repayment.

Use of IoT in production

1. Application of IoT to help farmers optimize the use of 
inputs. Providing farmers with real-time information on 
the efficiency of the production processes, (such as the 
level of dissolved oxygen, pH levels, moisture content 
of soil and water temperature) can help them monitor 
the growth of crops better. This also enables farmers 
to use inputs more efficiently, saving on costs by using 
only the required amount of inputs such as fertilizers 
and pesticides, thereby limiting environmental harm.

Farmer training/handholding support

1. Training farmers is key for the successful and effective 
adoption of climate-smart solutions. Across the cohorts, 
many PSEs used farmer trainings (both free and paid) 
as a way of reaching individual women farmers and 
farmer groups in their communities, to promote their 
climate solutions and offerings, and provide information 
on how to use their products. Such training helps to 
drive adoption, increase awareness on climate issues, 
and improve outcomes (e.g., productivity) for farmers. 
Enterprises may integrate training as a key component of 
their offerings as a way of enhancing access to economic 
opportunities and climate-smart solutions in agriculture, 
especially for women. Ongoing training through 
demonstration plots and group sessions is critical for 
increasing women’s participation in CSA.

2. Introducing farmers to a new solution/technology 
requires a lot of handholding and engagement. 
Continuous farmer engagement is required for 
generating awareness, ensuring that farmers are 
comfortable and confident in using the offered 
technology, and for establishing a business case for 
farmers to invest time and resources in adopting the 
technology. Moreover, farmers need to be confident 
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that there is an assured market for outputs produced 
as a result of using climate-smart solutions. Providing 
ongoing support and engagement activities for farmers, 
with a focus on women, is crucial, as they often struggle 
to participate due to time constraints. Organizing these 
activities at times convenient for both men and women 
is also important.

Access to markets

1. Increased market access for women smallholder 
farmers can increase their incomes and improve their 
agency. Establishing sustainable buy-back linkages for 
women farmers will ensure offtake for their crop and 
fish produce, thus guaranteeing a minimum income level. 
The enterprise can assure offtake for women farmer’s 
produce by either partnering with large wholesalers and 
exporters or linking women directly to larger domestic 
markets. Enterprises with similar business models 
have the potential to improve productivity and market 
linkages, leading to increased incomes and improved 
agency for women farmers. 

Ease access to capital

1. Provision of blended financing. It is often observed 
that more micro and small enterprises offer impactful 
solutions for smallholder farmers as compared to 
mediumsized businesses. Agribusinesses that have raised 
Series A funding tend to focus on profit maximization, to 
align with the financial interest of investors. Thus, they 
tend to serve medium- to large-scale farmers in order 
to increase business margins and efficiency. However, 
this also shifts their focus away from climate and gender 
impact. Offering an innovative/blended financing option 
for agribusinesses will allow enterprises to reduce their 
dependency on commercial equity investors and allow 
them to scale while focusing on maximizing impact as 
well as profits.

Internal commitment towards gender mainstreaming

1. Appointing a gender champion is a key step in leading 
the gender inclusion agenda within the organization. 
Women are key stakeholders affected by climate change 
and agriculture is one of the sectors most significantly 
impacted by changing climatic patterns. However, 
since most businesses, industry associations, and 
other ecosystem organizations are led by men, policies 
and processes at the sector level as well as within the 
businesses tend to be gender blind. Effective gender 
mainstreaming across the sector requires a targeted 
approach and commitment from implementing 
businesses. Appointing a gender champion within an 
organization helps raise awareness about the benefits 
of gender equality, generate buy-in from employees, and 
drive gender integration within the organization and 
across its value-chain. As women form a large majority 
of the stakeholders in agriculture, it is important to 
integrate gender-responsive policies that empower 
women to take up economic opportunities and advance 
their social and economic empowerment.

Ecosystem support

1. Support from public and private sectors is critical 
for success. Partnerships with municipal bodies and 
government agencies often help enterprises access land 
and aggregated resources. Public sector support also 
helps enterprises undertake sensitization for households, 
farmers, and market vendors, thereby contributing to 
knowledge dissemination and capacity building for 
women in the sector. On the other hand, partnerships 
with private investors and microfinance institutions / 
banks provide funding required to scale operations while 
women farmer groups and other private sector players 
are important allies for reaching and engaging women 
farmers across various geographical locations. 

Learnings from varied business models / value 
chains:

1. Agribusinesses focused on production in agricultural 
value chains are more likely to mainstream gender 
compared to those focused on aggregation. PSEs that 
aggregate agribusiness services for farmers are less 
likely to mainstream gender across their value chain, 
as compared to agribusinesses involved in production. 
This is largely because aggregators act as intermediaries 
between suppliers and farmers and therefore are limited 
in their scope of operations. However, such companies 
may evolve and engage in gender impact creation 
programs that support women farmers through extension 
services, thus reducing gender inequality in the sector. 

On the other hand, businesses offering climate-smart agri 
products/solutions are more likely to engage more women 
in production as well as in market outreach (as agents, 
traders, distributors, etc.). For instance, PSEs producing 
organic fertilizers have a very high potential for women’s 
inclusion since they undertake waste segregation or 
directly source segregated waste, a task traditionally 
undertaken by women. Mainstreaming gender across 
this value chain may lead to women becoming more 
economically empowered.

2. Innovative agricultural technologies such as 
hydroponics and greenhouse farming systems could 
greatly increase productivity, income, and financial 
agency for women farmers. These systems allow women 
farmers to produce more crops per square meter, thereby 
maximizing land use and removing the need for large 
expanses of land, as well as addressing the problem of 
land ownership. Moreover, by increasing utilization of 
resources, these systems contribute to producing lower 
emissions as compared to traditionally cultivated lands.

3. Agribusinesses that offer more than one product 
to their customers are more likely to withstand 
headwinds. This is because if one product fails, they 
can direct their attention to other products. Additionally, 
offering multiple products allows the business to better 
assess market needs based on the uptake of their various 
products. Support programs could provide TA on how 
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to integrate various products and services into their 
business model to avoid operational redundancies and 
increase efficiency. 

Other operational recommendations for enterprise 
sourcing/cohort formation:

Programs offering high-touch technical assistance, capacity 
building, and advisory support typically segment enterprises 
across multiple cohorts to be able to deliver customized 
training and mentorship to each participant. Similar programs 
may adopt some of the best practices and learnings from the 
current program to enhance efficiency and relevance for the 
sector. Such programs should:

1. Focus on a smaller group of PSEs to better manage high-
touch support over a six-month period.

2. Divide enterprises into cohorts to allow for continuous 
feedback and iteration. 

3. Assess PSEs’ commitment and alignment to the program 
at the on-boarding stage to establish relevance and 
reduce dropout rates.

4. Establish a business case for gender mainstreaming 
across the value chain to demonstrate the benefit of: 
a) on-boarding more women (as suppliers, partners, 
customers); and b) offering services that help eliminate 
structural barriers hindering women’s participation in 
the value chain.

5. Create and share success stories and case studies 
periodically, to track progress and outcomes, as the 
baseline, midline and end-line assessments of the 
different cohorts take place.  

Photo Courtesy : Intellecap’s team taken during field visits in Kenya.

Photo Courtesy : Intellecap’s team taken at Usomi head office in 
Nairobi, Kenya.



132

Endnotes

1  ‘Agriculture and Food Security’, East African Community.

2  ‘Unlocking the potential of enhanced rainfed agriculture’, Stockholm International Water Institute, the Stockholm Resilience Centre 

and the Sustainable Development Goals Center for Africa, 2018.

3  ‘Human Development’, African Development Bank.

4  ‘Report on employment in Africa: Tackling the youth employment challenge’, International Labour Organisation (ILO), 2020.

5  ‘Report on employment in Africa: Tackling the youth employment challenge’, International Labour Organisation (ILO), 2020.

6  Uganda Bureau of Statistics. 2018. Uganda Demographic and Health Survey 2016.

7  ‘Agricultural productivity in Kenya: barriers and opportunities’, K4D (Knowledge, evidence and learning for development), December  

2018.

8  International Trade Administration website.

9  ‘Partnership Ready Rwanda: Food- and Agroprocessing’, Global Business Network Programme, September 2019.

10  ‘Already Tanzania’s largest sector, agriculture continues to post positive trends’, Oxford Business Group.

11  World Bank, 2022.

12  World Bank, 2022.

13  Baver J., Snyders G., Hornberger K., Selejan A., ‘Mobilizing capital for East Africa’s under-financed agricultural SMEs’, Dalberg, 

October 2020. 

14  ‘Unlocking the potential of enhanced rainfed agriculture’, Stockholm International Water Institute, the Stockholm Resilience Centre 

and the Sustainable Development Goals Center for Africa, 2018.

15  ‘The private sector, agriculture and climate change: connecting the dots’, Canales N., Klein R., Stockholm Environment Institute, Oct 

2018.

16  ’Micro, Small & Medium Enterprises Survey Report -2021’, Kenya Bankers’ Association, JICA, June 2021.

17  John I., ‘The role of Micro, Small, and Medium-Sized Enterprises (MSMEs) in the Food System (#PowerOfSmall)’, 2022.

18  ‘National Small Business Survey of Uganda’, FSD Africa, TNS, Nathan Associates, Mar 2015.

19  ‘Market Bite Uganda: Challenges and opportunities for MSME finance in the time of COVID-19’, IFC, UKAID, Nov 2021.

20  World Bank, ‘Gender in Agriculture Sourcebook’, Washington, D.C., 2009.

21  ‘Gendering agriculture’, Nirit Ben-Ari, Africa Renewal, 2014.

22  ‘Empowering women farmers to end hunger and poverty’, Oxfam International.

23  ‘Closing the gender gap in agriculture’, FAO, Mar 2011.

24  ‘Working with women’, FarmAfrica.

25  ‘Women and Men in the Informal Economy: A Statistical Brief’, Bonnet F., Vanek J., Chen M., International Labour Organisation, Jan 

2019.

26  ‘Achieving gender equality and women’s empowerment in agriculture and food systems: A handbook for gender focal points’, FAO, 

2021.

https://www.eac.int/agriculture
https://www.siwi.org/wp-content/uploads/2018/12/Unlocking-the-potential-of-rainfed-agriculture-2018-FINAL.pdf
https://www.afdb.org/en/knowledge/publications/tracking-africa%E2%80%99s-progress-in-figures/human-development#:~:text=By 2050%2C the African population,in the next 100 years.
https://www.ilo.org/wcmsp5/groups/public/---africa/---ro-abidjan/documents/publication/wcms_753300.pdf
https://www.ilo.org/wcmsp5/groups/public/---africa/---ro-abidjan/documents/publication/wcms_753300.pdf
https://assets.publishing.service.gov.uk/media/5c70028ee5274a0ecbe9a1c2/483_Agricultural_Productivity_in_Kenya_Barriers_and_Opportunities.pdf
https://www.trade.gov/country-commercial-guides/uganda-agricultural-sector#:~:text=In fiscal year 2020%2F2021,and 31%25 of export earnings.&text=Ugandan producers often find it,Europe and the United States.
https://data.worldbank.org/indicator/SL.AGR.EMPL.ZS
https://data.worldbank.org/indicator/SL.AGR.EMPL.FE.ZS
https://dalberg.com/our-ideas/mobilizing-capital-for-east-africas-under-financed-agricultural-smes-stands-to-unlock-their-substantial-impact-potential-on-communities-and-the-economy/
https://www.siwi.org/wp-content/uploads/2018/12/Unlocking-the-potential-of-rainfed-agriculture-2018-FINAL.pdf
https://www.kba.co.ke/wp-content/uploads/2022/05/MSMEs-Survey-Report.pdf
https://fsnetafrica.com/blog/the-role-of-micro-small-and-medium-sized-enterprises-in-the-food-system-powerofsmall/
https://www.nathaninc.com/wp-content/uploads/2017/10/National-Small-Business-Survey-report.pdf
https://documents1.worldbank.org/curated/en/099850008082273968/pdf/IDU035f6af32054470412b0a69f09c957226559a.pdf


133

27  ‘Achieving gender equality and women’s empowerment in agriculture and food systems: A handbook for gender focal points’, FAO, 

2021.

28  ‘Towards sustainable agricultural transformation and food security in Kenya’, Agricultural Sector transformation and Growth strategy 

2019-2029.

29  NBS, 2018.

30  FAO.

31  FAO, 2018.

32  National Planning Authority, Uganda.

33  Rwanda Development Board.

34  FAO data portrait.

35  The practice of fish for sex, involves women traders receiving preferential access to fish from male fishermen, in exchange for sexual 

favors. Please see page 36 for more details. 

36  Primary insights collected by Intellecap from farmers. 

37  Intellecap analysis of the endline survey responses received from PSEs part of the program. 

38  Intellecap analysis of the endline survey responses received from PSEs part of the program. 

39  Intellecap analysis of the endline survey responses received from PSEs part of the program. 

40  Intellecap analysis of the endline survey responses received from PSEs part of the program. 

41  Intellecap analysis of the endline survey responses received from PSEs part of the program. 

42 Intellecap analysis of the endline survey responses received from PSEs part of the program

43 Intellecap analysis of the endline survey responses received from PSEs part of the program

44  ‘Economic Survey 2020’, Kenya National Bureau of Statistics, 2020.

45  ‘Kenya. High aquaculture growth needed to improve food security and nutrition’, FAO/IFAD, 2019.

46  KMFRI undertakes research for the sustainable exploitation, management, and conservation of Kenya’s fisheries and other aquatic 

resources.

47  ‘KMFRI and Kisii County partner to boost aquaculture’, Kenya News, February 2023.

48  ‘From Africa to the world—The journey of Nile tilapia’, El-Sayed A., Fitzsimmons K., Wiley Online Library, 2023.

49  ‘Effect of dietary supplementation with seaweed on growth and nutritional quality of Nile tilapia’, Mwendwa R., Wawire M., March 

2023 (FAO 2020).

50   ‘From Africa to the world—The journey of Nile tilapia’, El-Sayed A., Fitzsimmons K., Wiley Online Library, 2023.

51  ‘Tilapia Breeding in Kenya: A Promising Industry’, Vincent Oduor, February 2023.

52  ‘Digital Fish Farming: Market Opportunities for Kenyan Fish Farmers’, The Borgen Project, March

53  ‘The status of fish farming development in arid and semi-arid counties of Kenya: Case study of Makueni County’, S. N. Musyoka & G. 

M. Mutia, 2016.

54  ‘Challenges Facing Fish Farming Development in Western Kenya’, Shitote Z., Wakhungu J., China S., Centre for Disaster Management 

and Humanitarian Assistance, May 2013, Accessed in January 2024

55  ‘Aquaculture in Kenya; Status, Challenges and Opportunities’, Mbugua, H.M, Directorate of Aquaculture Development, Accessed in 

January 2024

56  ‘An Overview of Kenyan Aquaculture: Current Status, Challenges, and Opportunities for Future Development’

57  ‘Kenya: Imported Chinese fish allegedly contain an excessive amount of lead, raising safety concerns’, Business & Human Rights 

http://npa.go.ug/wp-content/uploads/2018/04/NPA-PEC-PAPER-TRANSFORMING-SMALLHOLDER-FARMING-TO-MODERN-AGRICULTURE-IN-UGANDA.pdf
https://rdb.rw/investment-opportunities/agriculture/
https://www.fao.org/family-farming/data-sources/dataportrait/inputs/en/
https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12738


134

Resource Centre, Mar 2020

58  ‘The role of women in freshwater aquaculture development in Kenya’, Fonda Jane Awuor, Aquatic Ecosystem Health & Management, 

2021, Accessed in January 2024, Page 74

59  ‘Transactional Fish-for-Sex Relationships Amid Declining Fish Access in Kenya’, Fiorella K., Camlin C., World Development, October 

2015

60  ‘No Sex For Fish: How Women In A Fishing Village Are Fighting For Power’,  Davis R., Silver M., NPR, December 2019

61  Lim-Camacho et al., 2014; IPCC, 2018; FAO, 2020

62  ‘Study finds aquaculture production vulnerable to climate change’, Holmyard N., December 2021

63  ‘Status and Outlook for Climate Resilient Aquaculture in Kenya: Stakeholders Perspectives’, Adekola O., Gatonye M., Orina P., Case 

Studies in the Environment, 2022  

64  Fleming et al., 2014; Blanchard et al., 2017; Troell et al., 2017; Zolnikov, 2019

65  A reduction in the levels of oxygen dissolved in water due to extreme weather, leading to stress, diseases, thermal shock, etc., and 

ultimately resulting in the death of fish is referred to as fish kills. 

66  ‘Fish kills leave Kenya’s Lake Victoria farmers at a loss, seeking answers’, Calvin Rock Odhiambo, Mongabay, March 2023

67  Market study of the aquaculture market in Kenya: Kenya Market-led Aquaculture Programme (KMAP)’, Farm Africa, June 2016.

68  ‘Marine Fisheries and Socio-Economic Development Project,’ World Bank, February 2020.

69  Findings from the end-line assessment conducted by Intellecap in September 2023.

70  The National Environment Management Authority (NEMA) and the Kenya Marine and Fisheries Research Institute (KEMFRI) certify 

women groups as fish farmers, who must abide by the rules and regulations of BMUs and regulators.

71  Social services is a body under the Ministry of Labor and Social Protection that supports and assists groups and individuals to ensure 

reasonable conditions of life and work.

72  The Sankalp Africa Summit is an event that catalyzes collaborations across the entrepreneurial ecosystem to solve global challenges 

sustainably. The summit witnesses stakeholders, entrepreneurs, investors, entrepreneur support organizations, and other sustainable 

development practitioners from over 65+ regional and international countries. The curated set of outstanding thought leaders from Sub-Saharan 

Africa enabled premier networking opportunities for the WEE cohort during the summit.

73  ‘Aqua-Spark’s $1.7 Million Backing Fuels Aquarech’s Innovations in Digital Fish Farming Solutions’, Tech In Africa, November 2023.

74  Findings from Intellecap’s discussions with the Aquarech team.

75  Sector Brief Uganda: Waste and Recycling 

76  Potential of organic waste to energy and bio-fertilizer production in Sub-Saharan Africa: a review 

77  Africa Waste Management Outlook 

78  National Industrial Policy Uganda

79  Scaling cost-effective, safe, and quality black soldier fly insect larvae enterprise for COVID-19 livelihood resilience in Uganda 

80  Feed the Future Uganda Agriculture Inputs Activity Quarterly Report: January – March 2015

81  Food Security in Africa - Fertilizer

82  Agricultural Information and Fertilizer Use Among Farmers in Uganda 

83  Growth and Sustainability Constraints of Small and Medium Enterprises in Uganda

84  Agricultural Waste | Threats and Technologies for Sustainable Management

85  Why gender dynamics matter in waste management

86  Policy Brief: Land and Property Rights Critical for Women Empowerment

87  National Gender Profile of Agriculture and Rural Livelihoods Uganda 2022

https://web.archive.org/web/20210924060021id_/https://watermark.silverchair.com/11_awuor.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAqIwggKeBgkqhkiG9w0BBwagggKPMIICiwIBADCCAoQGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM6FJwH3Ao1OQMRDwKAgEQgIICVZeysyH1bxCut12sYRwa5x63IkqjuueW1V_h9-f0mrpHxX3l1vpliTMypF5QCSizcQFjU_EqL0V8HmAi7WUHw8porS20ULvUTZvi2s_CB23bceGxV99R-Y2B8xT9wv3nNpbgNLCapB_-AAnghAQwmzqamXDShzWktQT1NhYQdn1oR9T0iq-CfrXoJ_03Nbr7WWrmbPPjif7LjcIsIoY7ATLdEZr5A8msvdB1AS6wae_3IwL6qyXYyMySKS85S00NnN1JwEOKK95p4X1n4YdBnQoYW7920TnFVAUWgf-GTiGdCJGG2SiiH1wL32i5LL2V9Y7TPjh68iu9fcPiyX3TxEi6xcR9GmE546tfEEHIHD9EnXcz0npjyEQrpsB873qXd579sz83_wmN96b6AUp_EkjrQjbhuPwolWLrp-Uh1JuExj_-xb8JrB6xUDu6IU5S_vIVThuCmas1SxmeOg9fYA4KrsLg9PC9QF-TGXc2F_HYofGiJHQDLUoKaOFgO5q-jsmhTtn6t2IKSxNLm91IKVIsaTIStOm-qLIa5ZFWDvlK8RQXhtW2KxrPHYchwqFKSliEB19foLFbXLFl9JXB1RwaRQS7cMbtX6GwWM7RZkyxYOHTl837OMO-po6Y-2W3-s1l-EX-LsL63God8SXnXcf5RH_ABfhF7UDOUgRDFn51k9Z1Y1yFlsi4sUwIXH9TesyCBHGxBbNA9ezsH8w2t0A9rNR5CwPdyBL0Q0oPeWB-yTLzZpK6KEvScRFYf9fERVY4Btvayk1jqOFW585pM3Nsmd58ZQ
https://www.npr.org/sections/goatsandsoda/2019/12/26/789129312/no-sex-for-fish-how-women-in-a-fishing-village-are-fighting-for-power
https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full#B102
https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full#B83
https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full#B53
https://www.seafoodsource.com/news/aquaculture/study-finds-aquaculture-production-vulnerable-to-climate-change
https://online.ucpress.edu/cse/article-abstract/6/1/1544759/164784/Status-and-Outlook-for-Climate-Resilient?redirectedFrom=fulltext
https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full#B56
https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full#B21
https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full#B154
https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full#B166
https://documents1.worldbank.org/curated/en/351201584151630748/pdf/Kenya-Marine-Fisheries-and-Socio-Economic-Development-Project.pdf
https://www.giz.de/en/downloads/giz2023-en-sectorbrief-uganda-waste.pdf
https://link.springer.com/article/10.1007/s42768-022-00131-1
https://wedocs.unep.org/bitstream/handle/20.500.11822/25515/Africa_WMO_Summary.pdf?sequence=1&isAllowed=y
https://www.mtic.go.ug/wp-content/uploads/2021/05/National-Industrial-Policy.pdf
https://sites.nationalacademies.org/PGA/PEER/PEERscience/PGA_374641
https://pdf.usaid.gov/pdf_docs/PA00KRD9.pdf
https://www.fertilizer.org/about-fertilizers/why-we-need-fertilizers/food-security-in-africa/
https://www.50x2030.org/sites/default/files/resources/documents/2023-07/2021_Paper_Uganda_Hellen Namawejje_Agricultural Information and Fertilizer Use Among Farmers in Uganda.pdf
https://www.academia.edu/30190839/GROWTH_AND_SUSTAINABILITY_CONSTRAINTS_OF_SMALL_AND_MEDIUM_ENTERPRISES_IN_UGANDA
https://www.taylorfrancis.com/books/edit/10.1201/9781003105046/agricultural-waste-rouf-ahmad-bhat-khalid-rehman-hakeem-humaira-qadri-moonisa-aslam-dervash
https://www.unep.org/news-and-stories/story/why-gender-dynamics-matter-waste-management
https://careuganda.org/wp-content/uploads/2021/06/Policy-Brief_Land-and-property-rights-critical-for-women-empowerment.pdf
https://openknowledge.fao.org/server/api/core/bitstreams/b54019ab-c441-4ef9-9d1c-0b9837c31aa7/content


135

88  Employment in Agriculture, Female, Uganda - ILO estimate

89  Employment in Agriculture, Male, Uganda - ILO estimate

90  BMAU G&E BRIEFING PAPER (1/19) October, 2019

91  The prepupal stage is a phase in the life cycle of the Black Soldier Fly (BSF) that occurs between the larval phase pupal phase, hence 

the name ‘pre-pupal’. As the larvae enter this stage, they take on a brown-black color, stop feeding, and begin exiting the waste on which they 

have fed. This is a prime stage at which they are harvested for feed and fertilizer production, given their high nutrient density from feeding on the 

organic waste.

92  Coccidiostat: a substance, often added to poultry feed that is used to control and manage coccidiosis, a parasitic disease that is 

common in poultry. Coccidiostat helps the birds to develop immunity against coccidiosis.

93  Black Soldier Fly-Composted Organic Fertilizer Enhances Growth, Yield, and Nutrient Quality of Three Key Vegetable Crops in Sub-

Saharan Africa. 

94  Black Soldier Fly biowaste treatment – Assessment of global warming potential. 

95  Oyoo, R., Leemans, R., & Mol, A. P. (2014). Comparison of environmental performance for different waste management scenarios in 

East Africa: The case of Kampala City, Uganda. Habitat International, 44, 349-357.

96  CO2 Equivalents.

97  Are Ugandan Farmers Using the Right Quality Inorganic Fertilizers? [Policy brief]: https://elibrary.acbfpact.org/acbf/collect/acbf/

index/assoc/HASH0151/7bc5e90f/6ea93be2/0406.dir/Uganda%20Farmers.pdf

98  Hamieh, A., Rowaihy, F., Al-Juaied, M., Abo-Khatwa, A. N., Afifi, A. M., & Hoteit, H. (2022). Quantification and analysis of CO2 footprint 

from industrial facilities in Saudi Arabia. Energy Conversion and Management: X, 16, 100299. https://repository.kaust.edu.sa/server/api/core/

bitstreams/f635f88f-3ada-4e2b-b89e-c892266901ba/content

99  Parodi, A., De Boer, I. J., Gerrits, W. J., Van Loon, J. J., Heetkamp, M. J., Van Schelt, J., & Van Zanten, H. H. (2020). Bioconversion 

efficiencies, greenhouse gas and ammonia emissions during black soldier fly rearing–A mass balance approach. Journal of Cleaner Production, 

271, 122488 - Available at  https://www.sciencedirect.com/science/article/pii/S095965262032535X?via%3Dihub. 

100  Teklewold, Hailemariam & Berresaw, Menale & Shiferaw, Bekele. (2013). Adoption of Multiple Sustainable Agricultural Practices in 

Rural Ethiopia. Journal of Agricultural Economics. 

101  Organic Fertilizer Benefits Over Synthetics, Earth Works

102  Panday, D., Bhusal, N., Das, S., & Ghalehgolabbehbahani, A. (2023). Rooted in Nature: The Rise, Challenges, and Potential of Organic 

Farming and Fertilizers in Agroecosystems. Sustainability, 16(4), 1530. 

103  Durham, T. C., & Mizik, T. (2021). Comparative Economics of Conventional, Organic, and Alternative Agricultural Production Systems. 

Economies, 9(2), 64. 

104  Influence of Smallholder Farmers’ Socio-economic Characteristics on and Perceived Benefits of

Organic Agriculture Farming, International Journal of Innovative Research & Development

105  Organic Farming in Kenya, Organic Eprints.

106  Does conventional fertilizer harm soil health?

107  Influence of Smallholder Farmers’ Socio-economic Characteristics on and Perceived Benefits of Organic Agriculture Farming, 

International Journal of Innovative Research & Development.

108  https://www.frontiersin.org/articles/10.3389/fsufs.2020.570190, Frontiers.

109  Influence of Smallholder Farmers’ Socio-economic Characteristics on and Perceived Benefits of Organic Agriculture Farming, 

International Journal of Innovative Research & Development.

110  Why is organic food more expensive than conventional food?, FAO

111  Organic Farming in Kenya: Analyzing the Market, Benefits and Challenges

112  Rooted in Nature: The Rise, Challenges, and Potential of Organic Farming and Fertilizers in Agroecosystems

113  Organic Farming in Kenya: Analyzing the Market, Benefits and Challenges

https://data.worldbank.org/indicator/SL.AGR.EMPL.FE.ZS?locations=UG
https://data.worldbank.org/indicator/SL.AGR.EMPL.MA.ZS?locations=UG
https://archive.finance.go.ug/publication/gender-and-equity-briefing-papers-2019
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2021.680312/full
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2021.680312/full
https://www.sciencedirect.com/science/article/pii/S0956053X18307293
https://research.wur.nl/en/publications/comparison-of-environmental-performance-for-different-waste-manag
https://research.wur.nl/en/publications/comparison-of-environmental-performance-for-different-waste-manag
https://www.cbs.nl/en-gb/news/2019/37/greenhouse-gas-emissions-down/co2-equivalents#:~:text=One kg of CO2,25 kg CO2 equivalents
https://elibrary.acbfpact.org/acbf/collect/acbf/index/assoc/HASH0151/7bc5e90f/6ea93be2/0406.dir/Uganda Farmers.pdf
https://elibrary.acbfpact.org/acbf/collect/acbf/index/assoc/HASH0151/7bc5e90f/6ea93be2/0406.dir/Uganda Farmers.pdf
about:blank
about:blank
https://www.sciencedirect.com/science/article/pii/S095965262032535X?via%3Dihub
https://www.earthworksjax.com/lawncare/organic-fertilizers-benefits-over-synthetics/
https://orgprints.org/id/document/16658
https://impellobio.com/blogs/inoculants/does-conventional-fertilizer-harm-soil-health#:~:text=Conventional fertilizers%E2%80%94especially when used,the integrity of critical ecosystems.
https://www.frontiersin.org/articles/10.3389/fsufs.2020.570190
https://www.fao.org/organicag/oa-faq/oa-faq5/en/
https://arjess.org/social-sciences-research/organic-farming-in-kenya-analyzing-the-market-benefits-and-challenges.pdf
https://www.mdpi.com/2071-1050/16/4/1530#:~:text=Some organic fertilizers%2C like manure,labor%2Dintensive and increase costs.
https://arjess.org/social-sciences-research/organic-farming-in-kenya-analyzing-the-market-benefits-and-challenges.pdf


136

114  Organic Farming in Kenya has gained significant momentum in recent years

115  Organic Farming in Kenya: Analyzing the Market, Benefits and Challenges

116  All you need to know about organic certification

117  Social attributes and factors influencing entrepreneurial behaviors among rural women in Kakamega County, Kenya

118  Why gender dynamics matter in waste management

119 Gender Differentials

120  Adoption of climate-smart agriculture among smallholder farmers: Does farmer entrepreneurship matter?

121  Agricultural Sector Development Programme

122  Tanzania: Agricultural Sector Overview

123  How Integration Enhances the Competitiveness of Agribusinesses- Tanzania Case Study

124  Poverty Line of Tanzania, World Bank

125  Intensive Agriculture as a Climate Change Adaptation? Economic and Environmental Tradeoffs in Securing Rural Livelihoods in 

Tanzanian River Basins

126  Adoption of climate‐smart practices and its impact on farm performance and risk exposure among smallholder farmers in Ghana. 

127  Bringing the Concept of Climate-Smart Agriculture to Life

128  ‘Clearing the air’: common drivers of climate-smart smallholder food production in Eastern and Southern Africa

129  National Sample Census of Agriculture 2019/20

130  African Development Fund Tanzania

131  Hope as Iringa gets Sh10 billion seeds plant, The Citizen

132  Dealers demand enough land for production of seeds, Seed Co

133  Assessing sustainability factors of farmer seed production: a case of the Good Seed Initiative project in Tanzania, AFS

134  Challenges of Managing Indigenous Knowledge with other Knowledge Systems for Agricultural Growth in sub-Saharan Africa

135  ‘Tanzania - Country Commercial Guide: Agriculture and Agricultural processing’ International Trade Administration, December 2022

136  Tanzania Mobile Money Levy Impact Assessment

137  Founder’s Guide to Fundraising: Tanzania’s Ecosystem Overview

138  Misperceived quality: Fertilizer in Tanzania

139  The Supply of Inorganic Fertilizer to Smallholder Farmers in Tanzania

140  The Supply of Inorganic Fertilizer to Smallholder Farmers in Tanzania

141  The Supply of Inorganic Fertilizer to Smallholder Farmers in Tanzania

142  Challenges of Managing Indigenous Knowledge with other Knowledge Systems for Agricultural Growth in sub-Saharan Africa

143  The top five challenges you need to know and which frustrate agricultural input retailers in emerging markets

144  Women entrepreneur thrives in Tanzania’s male-dominated fertilizer sector, thanks to credit guarantee scheme

145  UN Women Africa

146  Voices of Women Entrepreneurs in Entrepreneurs Tanzania 

147  Voices of Women Entrepreneurs in Entrepreneurs Tanzania 

148  Gender Productivity Differentials Among Smallholder Farmers in Africa: A Cross-Country Comparison

https://cshepkenya.org/organic-farming-in-kenya-has-gained-significant-momentum-in-recent-years/
https://arjess.org/social-sciences-research/organic-farming-in-kenya-analyzing-the-market-benefits-and-challenges.pdf
https://theorganicfarmer.org/all-you-need-to-know-about-organic-certification/
https://link.springer.com/article/10.1186/s40497-018-0123-5
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/WPS_No_231_Gender_productivity_differentials_among_smallholder_farmers_in_Africa__A_cross-country_comparison.pdf
https://www.sciencedirect.com/science/article/pii/S0264837721003896?via%3Dihub
https://asdp.kilimo.go.tz/uploads/FINAL_VERSION_ASDP_II_NOVEMBER_2017_(1).pdf
https://gatesopenresearch.org/documents/3-1376/pdf
https://agra.org/wp-content/uploads/2022/02/How-Integration-Enhances-the-Competitiveness-of-Agribusinesses-Tanzania-case-study.pdf
https://thedocs.worldbank.org/en/doc/bae48ff2fefc5a869546775b3f010735-0500062021/related/mpo-tza.pdf
https://www.frontiersin.org/articles/10.3389/fenvs.2021.674363/full
https://www.frontiersin.org/articles/10.3389/fenvs.2021.674363/full
https://doi.org/10.1111/1467-8489.12357
https://doi.org/10.1596/31064
https://www.researchgate.net/publication/341087913_'Clearing_the_air'_common_drivers_of_climate-smart_smallholder_food_production_in_Eastern_and_Southern_Africa
https://www.fao.org/fileadmin/templates/ess/ess_test_folder/World_Census_Agriculture/WCA_2020/WCA_2020_new_doc/TZA_REP2_ENG_2020.pdf
https://www.afdb.org/en/news-and-events/press-releases/tanzania-african-development-bank-provides-usd-2-million-partial-credit-guarantee-and-usd-528600-grant-facilitate-access-fertilizer-smallholder-farmers-61608
https://www.thecitizen.co.tz/tanzania/news/business/-hope-as-iringa-gets-sh10-billion-seeds-plant-3421962
https://seedcogroup.com/tz/fieldcrops/dealers-demand-enough-land-for-production-of-seeds/#:~:text=Statistics often released by multiple,country to attract more investors.
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-021-00289-7
https://www.degruyter.com/document/doi/10.1515/libr.2011.019/html
https://briterbridges.com/founders-guide-to-fundraising-africa/tanzania
https://doi.org/10.1016/j.jdeveco.2020.102579
https://ebrary.ifpri.org/digital/api/collection/p15738coll2/id/127644/download#:~:text=Inadequate credit and household cash,supply fertilizer at low cost.
https://ebrary.ifpri.org/digital/api/collection/p15738coll2/id/127644/download#:~:text=Inadequate credit and household cash,supply fertilizer at low cost.
https://ebrary.ifpri.org/digital/api/collection/p15738coll2/id/127644/download#:~:text=Inadequate credit and household cash,supply fertilizer at low cost.
https://www.degruyter.com/document/doi/10.1515/libr.2011.019/html
https://scopeinsight.com/the-top-five-challenges-you-need-to-know-and-which-frustrate-agricultural-input-retailers-in-emerging-markets/
https://am.afdb.org/en/news/women-entrepreneur-thrives-tanzanias-male-dominated-fertilizer-sector-thanks-credit-guarantee
https://africa.unwomen.org/en/stories/news/2023/02/support-for-land-use-planning-sees-over-2000-women-farmers-in-tanzania-become-land-owners#:~:text=Only nine percent of women,men%2C and have lower yields.
https://documents1.worldbank.org/curated/fr/353961484305846371/pdf/112052-WP-Voices-of-Women-Entrepreneurs-Tanzania.pdf
https://documents1.worldbank.org/curated/fr/353961484305846371/pdf/112052-WP-Voices-of-Women-Entrepreneurs-Tanzania.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/WPS_No_231_Gender_productivity_differentials_among_smallholder_farmers_in_Africa__A_cross-country_comparison.pdf


137

149  A digitized village center where farmers get all their services. Similar to Farmer Center

150  Agricultural Marketing Strategy (2023 - 2032), Ministry of Agriculture and Livestock Development, USAID 2023.

151  Agricultural Marketing Strategy (2023 - 2032), Ministry of Agriculture and Livestock Development, USAID 2023.

152  Livestock Department, Kenya Agricultural & Livestock Research Organization

153  Livestock Master Plan, ILRI.

154  Livestock Department, Kenya Agricultural & Livestock Research Organization.

155  ‘Sessional Paper No. 3 of 2020 on the Livestock Policy’, Ministry of Agriculture, Livestock, Fisheries and Cooperatives, 2020.

156  Intensive management practices focus on providing a controlled environment to maximize profit out of livestock rearing. This involves 

investing increased resources and labor into small tracts of land to increase yield. The environment here includes shelter, water, nutrition, 

veterinary protection, temperature, humidity, and management. 

157  Kenya crops and dairy market systems activity – dairy value chain assessment, RTI International, USAID & ILRI, Sep 2018.

158  The future of livestock in Kenya: Opportunities and challenges in the face of uncertainty, FAO, USAID, 2019.

159  Agriculture Sector Development Strategy 2010-2020, Government of Kenya 2010.

160  The future of livestock in Kenya: Opportunities and challenges in the face of uncertainty, FAO, USAID, 2019.

161  ‘Selective breeding as a mitigation tool for methane emissions from dairy cattle’, Haas Y., Veerkamp R., Jong G., Aldridge M., Animal 

ScienceDirect, Dec 2021.

162  Enteric fermentation is the fermentation process occurring during the normal digestive process of livestock. It entails breakdown and 

fermentation of feed consumed by the animal by microbes residing in its digestive system, which produces methane as a by-product.

163  ‘Technology for Carbon Neutral Animal Breeding’, Mekonnen G., Intechopen, Feb 2023.

164  ‘Strategies Used to Reduce Methane Emissions from Ruminants: Controversies and Issues’, Króliczewska B., Pecka-Kiełb E., Bujok J., 

Wrocław University of Environmental and Life Sciences, Mar 2023.

165  ‘How can cattle feed additives reduce greenhouse gas emissions?’, Carrazco A., CLEAR Centre, May 2021.

166  ‘Women and Climate Smart Agriculture’, UN Women, 2022.

167  ‘The role of women in agriculture today’, Journal of Gender Related Studies

168  ‘Women and Agriculture in Rural Kenya: Role in Agricultural Production’, International Journal of Humanities, Art and Social Studies 

(IJHAS), November 2019.

169  ‘Gender assessment of dairy value chains:  evidence from Kenya’, FAO, 2017.

170  Using Digital Solutions to Address Barriers to Female Entrepreneurship, World Bank

171  Gender dynamics in agrifood value chains: Advances in research and practice over the last decade

172  ‘Dried-up pastures push Kenya’s Maasai to mix cattle with crops’, Benson R., Prevention Web, August 2019

173  ‘Livestock production and climate change: Climate-smart livestock production’, FAO

174  ‘Absorbing Climate Shocks and Easing Conflict in Kenya’s Rift Valley’, Crisis Group, April 2023

175  ‘Constraints and Opportunities in Livestock Service Delivery in Northern Kenya’, USAID, Sep 2021.

176  ‘Strategies Used to Reduce Methane Emissions from Ruminants: Controversies and Issues’, Wrocław University of Environmental and 

Life Sciences, Mar 2023.

177  ‘Methane emissions are driving climate change’, UNEP, Aug 2021.

178  ‘Transforming Kenya’s dairy industry through sustainable consumption and production practices’, Stockholm Environment Institute, 

Sep 2022.

179  ‘Options for low emission development in the Kenya dairy sector - reducing enteric methane for food security and livelihoods’, FAO & 

New Zealand Agricultural Greenhouse Gas Research Centre, 2017, 43 pp.

https://kilimo.go.ke/wp-content/uploads/2023/01/AGRICULTURAL-MARKETING-STRATEGY-11-January-2023.pdf
https://kilimo.go.ke/wp-content/uploads/2023/01/AGRICULTURAL-MARKETING-STRATEGY-11-January-2023.pdf
https://www.kalro.org/divisions/livestock/
https://www.ilri.org/livestock-master-plans
https://www.kalro.org/divisions/livestock/
https://www.ilri.org/knowledge/publications/usaid-kenya-crops-and-dairy-market-systems-kcdms-feed-and-fodder-value-chain
https://openknowledge.fao.org/server/api/core/bitstreams/8d0716b0-00ac-4877-a0c8-d4ba615c4f47/content
https://faolex.fao.org/docs/pdf/ken140935.pdf
https://openknowledge.fao.org/server/api/core/bitstreams/8d0716b0-00ac-4877-a0c8-d4ba615c4f47/content
https://www.sciencedirect.com/science/article/pii/S1751731121001373
https://www.intechopen.com/chapters/86423
https://www.mdpi.com/2077-0472/13/3/602#:~:text=Methanogenesis plays a crucial role,contributor to greenhouse gas emissions.
https://clear.ucdavis.edu/explainers/how-can-cattle-feed-additives-reduce-greenhouse-gas-emissions
https://clear.ucdavis.edu/people/angelica-carrazco
https://africa.unwomen.org/sites/default/files/2023-05/CSA programme guide%5B53%5D.pdf
https://carijournals.org/journals/index.php/JGRS/article/download/739/958/3176
https://airccse.com/ijhas/papers/4419ijhas01.pdf
https://openknowledge.fao.org/items/5b42c551-2353-4e04-be11-1ed0bcad09b6
https://digitalforwomen.worldbank.org/access-finance
https://www.sciencedirect.com/science/article/pii/S2211912423000512
https://www.preventionweb.net/news/dried-pastures-push-kenyas-maasai-mix-cattle-crops
https://www.fao.org/climate-smart-agriculture-sourcebook/production-resources/module-b2-livestock/chapter-b2-1/en/
https://www.crisisgroup.org/africa/east-and-southern-africa/kenya/b189-absorbing-climate-shocks-and-easing-conflict-kenyas-rift
https://www.advancingnutrition.org/sites/default/files/2023-07/Nawiri_Constraints and Opportunities in Livestock Service Delivery in Northern Kenya Rangelands.pdf
https://www.mdpi.com/2077-0472/13/3/602#:~:text=Methanogenesis plays a crucial role,contributor to greenhouse gas emissions.
https://www.unep.org/news-and-stories/story/methane-emissions-are-driving-climate-change-heres-how-reduce-them
https://www.sei.org/wp-content/uploads/2022/09/kenyas-dairy-sub-sector-sei2022.028.pdf


138

180  ‘Climate change and livestock: Impacts, adaptation, and mitigation’, Climate Risk Management.

181  ABS Global is an artificial insemination company that sells frozen bovine semen and is the world leader in bovine genetics, 

reproduction services, technologies, and udder care products.

182  BOC Limited is a British based multinational, industrial gas company and a leading supplier of gas, equipment and safety products.

183  An artificial insemination (AI) technician is a trained professional who specializes in the reproductive management of livestock, 

primarily by performing the artificial insemination process. This involves the careful handling and insertion of semen from selected superior sires 

into the reproductive tract of female animals to facilitate controlled breeding and genetic improvement. AI technicians are knowledgeable in 

animal anatomy, semen handling, and the timing of insemination to optimize conception rates and improve herd genetics.

184  Findings from Intellecap’s discussions with the GenePlus team.

185  A cooperative check-off system is a way for dairy farmers in Kenya to pay for services through deductions from their milk proceeds. It 

is used by some cooperatives to address farmers’ liquidity constraints.

186  Findings from Intellecap’s discussions with the GenePlus team.

187  ‘Agricultural-Marketing-Strategy (2023-2032)’, Ministry of Agriculture and Livestock Development, 2023.

188  ‘Kenya Agricultural Sector Transformation and Growth Strategy (2019-2029)’

189  ‘Spatial changes to climatic suitability and availability of agropastoral farming systems across Kenya (1980–2020)’, Lawrence T., Vilbig 

J., Shacham E., Sage Journals, May 2023.

190  ‘Climate Risk Country Profile-Kenya’, World Bank, 2021

191  Kenya National Bureau of Statistics (KNBS). (2020). Economic Survey. Nairobi, Kenya: Government of Kenya.

192  ‘Kenya - Climate Smart Agriculture Project’, Washington, D.C., World Bank Group.

193  ‘Emissions due to agriculture: Global, regional and country trends 2000–2018’, FAOSTAT Analytical Brief Series No 18., FAO, 2020.

194 Kenya Aims to Reduce Livestock Methane Emissions without Sacrificing Productivity

195  ‘National Climate Change Action Plan: Second Implementation Status Report for the FY2019/2020’, Ministry of Environment and 

Forestry, Nairobi, Kenya, 2021.

196  ‘The role of agriculture in poverty escapes in Kenya – Developing a capabilities approach in the context of climate change’, Eichstellar 

M., Njagi T., Nyukuri E., ScienceDirect, World Development 

197  ‘Aggregation Models and Small Firm Commercialization- A Scoping Review of the Global Literature’, Abraham M., Chiu L., Joshi E., Ilahi 

M., Pingali P., Science Direct, Jul 2022.

198  ‘Agricultural Logistics in Kenya: Landscape & Solutions’, Mercy Corps AgriFin, Sep 2020

199  ‘Enhancing Market Access Through Digital Technologies Among Smallholder Farmers in Kenya’, KIPPRA, 2024.

200  ‘Kenyan Farmers Say Digital Technologies Key to Productivity and Sustainability, but Urgent Government Support Needed’, 

Safaricom, Nov 2022.

201  Kenya Roads Board.

202  ‘Kenya’s Agri-Sector: A Land of Opportunity for SMEs’, Discover by DHL, May 2024.

203  ‘Asymmetric Information and the gender price gap’, IFPRI, 2022.

204  ‘Small-scale producers in sustainable agrifood systems transformation’, FAO, 2022.

205  ‘Gender Differences in Agriculture Extension Services And Training Programmes In Western Kenya’, African Journals Online, Jul 

2008.

206  ‘Gendered Patterns of Unpaid Care and Domestic Work in the Urban Informal Settlements Of Nairobi, Kenya’, Oxfam, Dec 2019.

207  Rwanda country brief, WFP.

208  Rwanda country brief, WFP.

209  Agricultural intensification can be defined as approaches that result in an increase in agricultural production per unit of inputs, 

https://www.sciencedirect.com/science/article/pii/S221209631730027X
https://en.wikipedia.org/wiki/Multinational_corporation
https://en.wikipedia.org/wiki/Industrial_gas
https://kilimo.go.ke/wp-content/uploads/2023/01/AGRICULTURAL-MARKETING-STRATEGY-11-January-2023.pdf
https://www.agck.or.ke/Downloads/ASTGS-Full-Version-1.pdf
https://journals.sagepub.com/doi/10.1177/00307270231176577
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-01/15724-WB_Kenya Country Profile-WEB.pdf
http://documents.worldbank.org/curated/en/440241486868444705/Kenya-Climate-Smart-Agriculture-Project
https://www.ccacoalition.org/news/kenya-aims-reduce-livestock-methane-emissions-without-sacrificing-productivity
https://www.sciencedirect.com/science/article/pii/S0305750X2100320X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S030691922200077X
https://www.sciencedirect.com/science/article/pii/S030691922200077X
https://www.mercycorpsagrifin.org/agricultural-logistics-in-kenya-landscape-solutions/#:~:text=Low aggregation volumes%2C sparse distribution,increased transmission risks for actors.
https://kippra.or.ke/enhancing-market-access-through-digital-technologies-among-smallholder-farmers-in-kenya/
https://www.safaricom.co.ke/media-center-landing/press-releases/kenyan-farmers-say-digital-technologies-key-to-productivity-and-sustainability-but-urgent-government-support-needed
https://krb.go.ke/
https://www.dhl.com/discover/en-ke/small-business-advice/growing-your-business/kenya-s-agri-sector--a-land-of-opportunity-for-smes#:~:text=Many farmers lack access to,will be in high demand.
https://cgspace.cgiar.org/items/3a40e29d-e2e4-4f7c-b1a6-b7829e9d37b5
https://openknowledge.fao.org/items/cb2563d9-fa35-48ef-af98-547d016ab78c
https://www.ajol.info/index.php/gaep/article/view/34924
https://kenya.oxfam.org/latest/publications/gendered-patterns-unpaid-care-and-domestic-work-urban-informal-settlements
https://www.wfp.org/countries/rwanda
https://www.wfp.org/countries/rwanda


139

such as labour, land, time, fertilizer, seed, feed or cash, etc. Since aquaponics results in increased yield per unit of land, it is categorized as an 

intensification approach.

210  ‘Aquaponics’, Masabni J., Niu G., ScienceDirect, 2022.

211  ‘Sustainable development using renewable energy to boost aquaponics food production in needy communities’, IEEE, Oct 2016.

212  ‘Can Aquaponics Be Utilized to Reach Zero Hunger at a Local Level?’, Sustainable Agriculture and Food Security, 2024.

213  ‘Can Aquaponics Be Utilized to Reach Zero Hunger at a Local Level?’, Sustainable Agriculture and Food Security, 2024.

214  ‘Saving soil and water with aquaponics’, h-ALO, April 2023.

215  Rwanda country brief, World Food Programme, April 2024. Accessed June 2024.

216  ‘Rwanda Scenario comparisons’, ISS African Futures, Updated June 2024’, USAID, 2017.

217  Lean season is the period just prior to harvest, when people start to run out of food crops stored from their previous harvest.

218  ‘Food insecurity in Rwanda’, World Vision Australia, 2014.

219  ‘Food security improves in Rwanda, despite challenges’, National Institute of Statistics of Rwanda.

220  ‘Rwanda At a Glance’, FAO.

221  The estimated initial investment per farmer for the Aquaponics system provided by NjordFrey is ~Euro 3,000-5,000.

222  ‘Rwanda: How training is helping women farmers grow’, JohnPaul Sesonga, WFP, December 2021.

223  ‘Rwanda At a Glance’, FAO.

224  ‘The role of Women in achieving sustainable Food systems in Rwanda’, Food Systems Summit 2021, June 2021.

225  Contribution of women to Aquaculture in Rwanda’, Mindje M., Funmilola A., Kibogo A., April 2018.

226  ‘Rwanda State of environment and outlook report; Chapter 3: Land use and agriculture’, REMA.

227  ‘Rwanda At a Glance’, FAO.

228  ‘Rwanda State of environment and outlook report; Chapter 3: Land use and agriculture’, REMA.

229  ‘Ambitious aquaponics project aims to boost Rwandan food security’, The Fish Site, Jan 2020.

230  Findings from NjordFrey demos with 100+ farmers on its demo farm in Kayonza.

231  Findings from NjordFrey demos with 100+ farmers on its demo farm in Kayonza.

232  Findings from NjordFrey demos with 100+ farmers on its demo farm in Kayonza.

233  A minimum viable product, or MVP, is an early version of a product or solution with enough features to attract and be used by early-

adopter customers. These early customers can use and validate the product idea early in the product development cycle, and provide feedback 

for further improvement on product features, usability, acceptability, accessibility, etc. An MVP allows businesses to potentially save on product 

development costs by testing the product with a small group of customers, receive multiple rounds of feedback as quickly as possible, and iterate 

and improve the product.

234  Findings from Intellecap’s discussions with the NjordFrey team.

235  Findings from Intellecap’s discussions with the NjordFrey team.

236  The Sankalp Africa Summit catalyzes collaborations across the entrepreneurial ecosystem to solve global challenges sustainably. The 

summit witnesses stakeholders, entrepreneurs, investors, entrepreneur support organizations, and other sustainable development practitioners 

from over 65+ regional and international countries. The curated set of outstanding thought leaders from Sub-Saharan Africa enabled premier 

networking opportunities for the WEE cohort during the summit.

237  ‘Reducing Carbon Footprint of Agriculture—Can Organic Farming Help to Mitigate Climate Change?’, Małgorzata H., Jolanta K., 

Magdalena J., MDPI, 2022.

238  ‘Increasing economic and environmental benefits of media-based aquaponics 2 through optimizing aeration pattern’, ScienceDirect, 

2017.

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aquaponics
https://ieeexplore.ieee.org/abstract/document/7605635
https://www.mdpi.com/2071-1050/16/3/1130
https://www.mdpi.com/2071-1050/16/3/1130
https://h-alo.eu/saving-soil-and-water-with-aquaponics/#:~:text=The system is incredibly efficient,applied to crops through irrigation.
https://www.wfp.org/countries/rwanda
https://www.worldvision.com.au/docs/default-source/school-resources/student-handout---examining-food-insecurity-in-rwanda.pdf?sfvrsn=7ca9f9e1_0#:~:text=Causes of food insecurity&text=The majority of Rwandan farmers,erosion and low soil fertility.
https://statistics.gov.rw/publications/article/food-security-improves-rwanda-despite-challenges
https://www.fao.org/rwanda/our-office-in-rwanda/rwanda-at-a-glance/en/#:~:text=Land degradation and soil erosion,loss%2C erosion and decreasing fertility.
https://www.fao.org/rwanda/our-office-in-rwanda/rwanda-at-a-glance/en/#:~:text=Land degradation and soil erosion,loss%2C erosion and decreasing fertility.
https://summitdialogues.org/dialogue/23068/
https://www.researchgate.net/publication/324517476_Contribution_of_women_to_Aquaculture_in_Rwanda
https://www.rema.gov.rw/soe/chap3.pdf
https://www.fao.org/rwanda/our-office-in-rwanda/rwanda-at-a-glance/en/#:~:text=Land degradation and soil erosion,loss%2C erosion and decreasing fertility.
https://www.rema.gov.rw/soe/chap3.pdf
https://thefishsite.com/articles/ambitious-aquaponics-project-aims-to-boost-food-security-in-rwanda
https://www.mdpi.com/2077-0472/12/9/1383#:~:text=With regards to one hectare,1893 kg CO2 eq.
https://pdf.sciencedirectassets.com/271750/1-s2.0-S0959652617X0022X/1-s2.0-S0959652617313288/am.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJD%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCIHrW%2BBludvRDXT72wn3ruol%2FCnLOGzkB0ceCjmrNr%2F0VAiAs8gl%2F93Jn9KyXvUKTvuXO2V5qdgAQmmjvG3cHVbpjrCqzBQhYEAUaDDA1OTAwMzU0Njg2NSIMM1yGYp104loxwXvtKpAFUfPL5uGfNDkUqaLafXCoH6D%2BZE%2FW4sShmH3TLjudW4QpzOJfXT8wt62LxsssQ%2BiqDlZjxGgtloetAlvmySA8by1PVJ73x34qO0ZxRkbXo8v71BKNfqCzmJIIiX1Lffi55q07QupG20wKN%2FUlM7OVGG%2F8Of4J9ZUBSuxCZI%2BWjuv3XnH3JdhKg%2BBpNh64JqFEaatCoPyM2806ffIJWDf7lyBJuhmcpQz1Y9a9UeEPUHIzdP0Uh8aZy8KlOwdL5IMJwXDN42ieHpO49k6uXehLPXU4%2B0VCvKlXoBJV2hNBMkz%2FespWs1Pex5nZ3gHerZSUKT7e6i%2FKdHa155%2Bk%2F8BjtBFiqQbJQqkd0XL3gN9%2BmasiC9Pn49%2FW64V%2BI89XKNVSrIIPNvn%2FlH%2BX2eBFUoKznURpHdzKTYt9%2BoRKYXxBhqAS2%2Fzh3kTtJa31K%2B8Kb%2BK17UCn6maWDWJ6rv%2FMdfQADADdEltaI1%2F0%2BqTnNMoGfCKlObDAcK8o0hXrXXeP%2BlO%2B5SSuJPNyv9FXev7rW40MevXCY2NcsTEqCEW%2FPkMlnl0%2Fbb5YIduuA8kz8maEMjgKz6G%2BvNhpKng67FSAPsi6rT2iDRStnUTA7%2FfoZ4rd%2BA5FIwwTJLfsbWgP9wykOM%2BLcUNqR3kJFS3uu1ctVQ8Bqdp7QDNQJDqeDuUrWUiKxv4rxIEYKq%2FDdQIZr%2FI1Nl8kysDM%2FeRqi0Wock2A%2BfzthLf9ZeKnXAn80y7mJRUReSTbhbzi17N8pO5f63nMCt67s%2FoOPok6b4pQrEntY647goJ68mpzcsKs3YoFH70r%2BlQrph7X6Ahx%2BIMOF7oQwVhiALwpek2k7Bl7wG9rfL6y9olLYZ6PMmmzQbtqijgOC1wwlo6%2BtAY6sgHBGIOn8WsElnCtkbkdNRnDa2wPhWquQLaUD5Zfk%2BeRSoa7thE6kjZfx%2BX35%2BP%2F6586KvC4OkGOemuyeSijJfCEe11eLe%2FVYwHECKpW17tpNdq9zqFxftWAHZz9NomTDsBypHdfgbkP3OHLkROD4zV6rQlftLukLO0Oqasb45CC0i9zCyW4ngkMsbjoM85lhCpetT36GuFOeSf8Q9whcNUEyVL6adPHq3uG8Gz83Hlh2LYd&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240711T085156Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY42W3DJHW%2F20240711%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=9e9a3fdda8694380b42f9aadeff31246f4a9b6c576c0de4fe5617dadbd733445&hash=2b41caffd69985a96c1b57f6ce09f262ed80f751d2e78c0a92e39906bbbe8dbe&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0959652617313288&tid=pdf-1865fef4-01d0-4c84-8903-1ecfcd752262&sid=df06adf06ca2d747fd685f15f93655476c05gxrqb&type=clie


140

239  Findings from Intellecap’s discussions with the NjordFrey team.

240  ‘Why Captain Planet should have been a woman’, Christina Kwauk, Brookings, March 2019.

241  ‘Hydroponic Farming in Rwanda’, Mastercard Foundation.

242  ‘A Review of Hydroponics and Conventional Agriculture Based on Energy and Water Consumption, Environmental Impact, and Land 

Use’, Pomoni D., Koukou M., Vrachopoulos M., Vasiliadis L., MDPI, Feb 2023.

243  ‘22-year-old student pioneers hydroponic farming in Rwanda’, The New Times, Sep 2024.

244  ‘Hydroponic Farming in Rwanda’, Mastercard Foundation.

245  ‘Rwanda to spend over Rwf8bn on greenhouses, hydroponics’, Hakizimana E., Rwanda inspirer, Dec 2018.

246  ‘Rwanda announces ambitious climate action plan’, Ministry of Environment, 2020.

247 ‘Rwanda announces ambitious climate action plan’, Ministry of Environment, 2020.

248  ‘Reducing agriculture emissions through improved farming practices’, McKinsey & Company, May 2020.

249  ‘Rwanda to spend over Rwf8bn on greenhouses, hydroponics’, Hakizimana E., Rwanda inspirer, Dec 2018.

250  ‘Making markets work better for smallholder farmers’, FtMA Rwanda Country Brief, Farm to Market Alliance, Dec 2022.

251  ‘Gender Norms and Farming Households in Rural Rwanda’, Rietveld A., Gennovate, CiALCA, Nov 2017.

252  ‘Agricultural transformation in Rwanda: Can Gendered Market Participation Explain the Persistence of Subsistence Farming?’, 

Ingabire C., Mshenga P., Amacker M., Langat J., Bigler C., and Birachi E., RiveraOpen, Nov 2018.

253  ‘Access to electricity, rural (% of rural population) – Rwanda’, World Bank Group Data.

254  ‘Third National Communication Under the United Nations Framework Convention on Climate Change’, Rwanda Environment 

Management Authority, Sep 2018.

255  The Water Culture (DWC) is the most popular type of hydroponic system due to its simplicity. Plants are grown in nutrient-rich water, 

with the roots submerged and oxygenated by an air pump. This system is easy to maintain but requires more water than other methods. On the 

other hand, the nutrient Film Technique (NFT) grows crops in a shallow channel of flowing nutrient-rich water. The roots are partially submerged 

and oxygenated by water movement. While the NFT uses less water than DWC, it is more difficult to set up and maintain.

https://www.brookings.edu/articles/why-captain-planet-should-have-been-a-woman/
https://mastercardfdn.org/all/hydroponic-farming-in-rwanda/
https://www.mdpi.com/1996-1073/16/4/1690
https://www.mdpi.com/1996-1073/16/4/1690
https://www.newtimes.co.rw/article/189312/News/22-year-old-student-pioneers-hydroponic-farming-in-rwanda
https://mastercardfdn.org/all/hydroponic-farming-in-rwanda/
https://rwandainspirer.com/2018/12/30/rwanda-to-spend-over-rwf8bn-on-greenhouses-hydroponics/
https://www.environment.gov.rw/news-detail/rwanda-announces-ambitious-climate-action-plan
https://www.environment.gov.rw/news-detail/rwanda-announces-ambitious-climate-action-plan
https://www.mckinsey.com/industries/agriculture/our-insights/reducing-agriculture-emissions-through-improved-farming-practices
https://rwandainspirer.com/2018/12/30/rwanda-to-spend-over-rwf8bn-on-greenhouses-hydroponics/
https://ftma.org/wp-content/uploads/2022/02/FtMA_Rwanda_CountryBrief_Dec-2022.pdf
https://cgspace.cgiar.org/server/api/core/bitstreams/d61d139a-6172-4ae9-850c-db74a1247dae/content
https://riverapublications.com/article/agricultural-transformation-in-rwanda-can-gendered-market-participation-explain-the-persistence-of-subsistence-farming
https://data.worldbank.org/indicator/EG.ELC.ACCS.RU.ZS?locations=RW
https://rema.gov.rw/fileadmin/templates/Documents/rema_doc/TNC/The Third National Communication Report on Climate Change, Sept 2018.pdf


141


	_heading=h.4iylrwe
	_heading=h.2y3w247

