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igital technologies are rapidly being

integrated into agriculture and food

systems. In Kenya, and Africa more
broadly, philanthropies, foreign aid donors
and the private sector are promoting digital
technologies as a key intervention for eco-
nomic development, ecological sustainability
and food security. However, despite the fervor
surrounding these technologies, concrete
evidence of their effectiveness remains
sparse. Though digital technologies hold
promise in extending communication and
information-based services to rural popula-
tions, there are also risks that these technolo-
gies could exacerbate existing inequalities
and disrupt social and ecological relation-
ships. Given the widespread consensus that
small-scale food producers should be
primary beneficiaries of this so-called
"digital revolution," it is imperative that
these technologies are assessed from their
perspective.

Kenya is currently a leading hub for digital
agriculture on the African continent. The
country boasts a dynamic ecosystem of start-
ups, development organizations, consultan-
cies, and foundations dedicated to the digitali-
zation of agriculture. A core group of these
actors are also part of the coalition supporting
the Green Revolution—an approach to
agricultural development that promotes the
use of synthetic fertilizers, commercial seeds,
and agrochemicals. Although the Green
Revolution similarly claimed to deliver food
security, previous research has found that it
failed to do so. In light of these unmet prom-
ises, the involvement of the same organiza-
tions in digitalization raises crucial questions:
Will this digital revolution merely reinforce
the shortcomings of the Green Revolution, or
can it effectively address Kenya's current
challenges and move the country toward a
more sustainable food systems and food
security?

To evaluate the impacts of digital technolo-
gies, this report presents a qualitative case
study of Makueni County, Kenya. Makueni
has actively adopted digital solutions in its
efforts to enhance farmer livelihoods and
tackle climate change-related stresses. This
report specifically assesses these technolo-
gies through the lens of agroecology —a food

system transformation approach favored by
farmers' organizations, social movements,
and civil society in Kenya and across Africa.
Agroecology emphasizes ecological
sustainability and social equity, which can
enable communities to have greater food
sovereignty and control over food systems.

The findings reveal that although digital
agricultural technologies theoretically
hold the potential to support agroecology
by advancing elements such as diversity,
knowledge co-creation, efficiency, recy-
cling, and a circular economy, their current
development is predominantly driven by
private sector interests. Private sector
developers often focus on profitable business
models that involve data extraction, commer-
cial inputs, and financial services, with
current reliance on donor funding. The
research highlights significant risks for small-
scale food producers, including threats to data
privacy and security, unequal access to digital
technologies, misalignment with farmers'
needs, and potential erosion of farmer auton-
omy and food sovereignty.

This report emphasizes that to enable food
sovereignty and agroecology, the impact of
digital agricultural technologies must be
evaluated based on the kinds of connections
they foster, and their implications for farmer
agency, ecological sustainability, and socio-
economic equity. To ensure that digital
technologies better align with the rights and
needs of small-scale food producers, the
report identifies multiple recommendations
for civil society, the private sector, and the
government.



These recommendations were developed by
Kenyan civil society organizations during a
workshop organized in Nairobi in May 2024
by BIBA Kenya, in which the findings from
this study were presented. These recommen-
dations include:

Civil society organizations should:
Raise awareness and educate farmers about
data and digital technologies
Enhance the knowledge and capacity of
civil society and farmers on data privacy
and protection
Leverage appropriate technologies to
encourage and support young people in
adopting agroecological approaches
Utilize digital technology to enable farmer-
to-farmer learning and horizontal knowled-
ge
Develop inclusive technology assessment
programs

Technology providers should:

Co-create digital technologies with farmers
that address their needs and livelihood con-
straints

Enhance transparency on sponsored
content and data sharing

Donors should:
Incentivize technology developers and
governments to advance digital technolo-
gies that promote agroecology

Fund capacity building for civil society to
engage in agricultural data governance

The Government of Kenya and
County governments should:

Strengthen data privacy protection for
agricultural data

Enhance transparency and privacy in
private sector data collection
Establish a framework to protect

biodiversity and farmer-managed seed
systems amid increasing digitalization of
plant genetic resources

Include agroecology practitioners as
stakeholders in data governance policies
Develop and enforce data governance
regulations at the county level

Ensure credibility and neutrality of
content on digital apps

Incorporate digital technologies into the
National Agroecology Strategy
Develop a transparent framework to
identify agroecologically appropriate
technology

All stakeholders should work

together to:

Refine the meaning and practice of
informed consent

Develop new models of human rights-
based data governance that respect
farmers’ rights



Introduction

Over the past decade, digital technologies
have rapidly integrated into agricultural
production and food systems. These
technologies encompass a wide range of
tools, including mobile phone applications,
sensors and robots that collect vast amounts of
data on food systems. This data is harvested
for analysis using machine learning and
artificial intelligence with the aim of
providing decision-making support and
predictive analytics. Together these
technologies are described as the “Fourth
Agricultural Revolution” due to the
significant changes they herald.

Digital agriculture technologies are being
presented worldwide as the solution to the
pressing challenges facing agricultural and
food systems, including high food insecurity,
malnutrition, poverty and the impacts of
climate change, all of which necessitate
agricultural transformation. In Africa,
proponents of digitalization suggest that
small-scale food producers experience
immense benefits from digital technologies,
including “access to real timely price, market
and farming information and safe financial
transactions, alternative value chain linkages,
multifaceted knowledge, better earning and
yield, reduced costs, social well-being and
risk minimization, women empowerment
benefits.” A wide range of actors are
therefore now engaged in funding digital
agriculture and advocating for digital
transformation of food systems.

However, despite the hype and significant
investment in digital agriculture, there is
little evidence of its success. A recent survey
of the scientific literature notes, “A distinct
mismatch exists between how digitalization

is promoted and what it has been proven to
do.” Most research on digital agriculture is
conducted by organizations with a vested
interest in its promotion, raising concerns
about the impartiality of the findings. While
digital technologies may offer valuable tools
for farmers and improve governmental
planning, they also pose serious risks. The
digitalization of agriculture and food systems
will disrupt power structures, class dynamics
and access to resources by creating new forms
of connectivity and information flows. These
technologies are predominantly driven by
private sector actors, such as large
agribusiness firms and tech companies who
are reorganizing their operations around Big
Data platforms and developing mobile
applications to collect data from farmers for
targeted marketing and service delivery. Asa
result, digital agriculture is becoming a
lucrative business, with major players vying
for control over agricultural data. This
underscores the urgent need for independent
research to critically assess how digital
technologies will impact the livelihoods of
small-scale food producers and their
communities.

This report explores these impacts from the
lens of food sovereignty and agroecology.
Agroecology is a holistic and dynamic
approach to food system transformation that
is rooted around ecological practices and
principles of social equity. It aims to promote
healthy and biodiverse ecosystems, resilient
communities and people’s control over what
they eat and how they produce it. The Alliance
for Food Sovereignty in Africa (AFSA) has
called for an agroecological food system
transition to strengthen both African food
systems and to adapt to and address climate

Alana Lajoie-O'Malley et al., "The Future(s) of Digital Agriculture and Sustainable Food Systems: An Analysis of High-Level Policy
Documents," Ecosystem Services 45 (October 1, 2020): 101183, https://doi.org/10.1016/j.ecoser.2020.101183; Montenegro de Wit,
Maywa and Matthew Canfield. 2024” ‘Feeding the World, Byte by Byte’: Emergent Imaginaries of Data Productivism," The Journal of
Peasant Studies 51 (2): 381-420. https://doi.org/10.1080/03066150.2023.2232997.

Gezahagn Kudama et al., "Will Digital Solution Transform Sub-Sahara African Agriculture?," Artificial Intelligence in Agriculture 5

(January 1, 2021): 292-300, https://doi.org/10.1016/j.aiia.2021.12.001.

Karen McGrath et al., "Investigating Narratives and Trends in Digital Agriculture: A Scoping Study of Social and Behavioural Science
Studies," Agricultural Systems 207 (April 1, 2023): 103616, https://doi.org/10.1016/j.agsy.2023.103616.
ETC Group, "Food Barons 2022: Crisis Profiteering, Digitalization and Shifting Power," 2022, https://www.etcgroup.org/content/food-

barons-2022.

Laurens Klerkx and David Rose, "Dealing with the Game-Changing Technologies of Agriculture 4.0: How Do We Manage Diversity
and Responsibility in Food System Transition Pathways?," Global Food Security 24 (March 1, 2020): 100347,

https://doi.org/10.1016/j.gfs.2019.100347.



change vulnerabilities. As Million Belay, the
General Coordinator of AFSA writes; “When
considering technology and the power rela-
tionship that lie behind said technologies.”
Digital agricultural technologies must be eval-
uated based on the kinds of connections they
foster and their implications for farmer
agency, ecological sustainability and equita-
ble access to resources and opportunities
within food systems.

Social movements, civil society organizations
and researchers are just beginning to consider
how digital agricultural technologies can
drive the transformation of agroecological
food systems. This report advances this eval-
uation by providing a qualitative analysis of
agricultural digitalization in Kenya, a country
at the forefront of agricultural digitalization. It
draws interviews with key stakeholders and
an in-depth case study of Makueni County, a
leader in adopting digital technologies.
Makueni County was chosen for its large popu-
lation of small-scale food producers who
highly vulnerable to climate change and for its
proactive integration of digital solutions in lo-
cal governance. The county has also sought to
enhance residents’ livelihoods through part-
nerships with diverse organizations, ranging
from the Bill and Melinda Gates Foundations,
which supports “Green Revolution” initia-
tives, to Biovision, which advocates for
agroecological practices.

Interviews with farmers and other stake-
holders involved in the digital agricultural
transformation reveal that small-scale farmers
are increasingly adopting digital technolo-
gies. While these tools can enhance connec-
tions between farmers, their communities,
farmer organizations, government and exten-
sion services and other resources, they also
pose important concerns. Because they are de-
veloped and promoted by the private sector,

many digital technologies are designed to cre-
ate dependencies on both technology devel-
opers and agribusiness. Most digital technol-
ogies are not only misaligned with the needs
of small-scale farmers but they can also lead
to the erosion of farmer autonomy and food
sovereignty. Many of the digital solutions cur-
rently being developed do not support
agroecology or food sovereignty approaches
which prioritize the needs, agency and exper-
tise of small-scale farmers but instead pro-
mote a “smart” vision aligned with large-scale
commercial agriculture. Given the limited re-
sources of farmers and civil society organiza-
tions in developing digital tools that support
agroecology, there is a substantial risk that dig-
ital transformation in agriculture could exac-
erbate structural inequalities and increase de-
pendence on multinational corporations.

The report begins with an overview of
Kenya’s agricultural sector and policy envi-
ronment. It then explores the risks associated
with digital technologies and highlights po-
tential ways these technologies could support
agroecological practices. The report con-
cludes with targeted recommendations for var-
ious stakeholders involved in the digital trans-
formation of agriculture. While it does not en-
compass all possible risks or benefits of digi-
tal technology in general, the report focuses
on those linked to the current technologies in
use. Ultimately, this report aims to contribute
to the ongoing technology assessment process
led by food sovereignty movements, fostering
a broader and more informed evaluation of
digital tools in agriculture.

Million Belay, "Africa's Agricultural Future Lies in Agroecology," June 17, 2024, https://www.rosalux.de/en/news/id/52216/africas-

agricultural-future-lies-in-agroecology.

Nyéléni Newsletter, no. 37 (March 2019): "Digitalization and the Future of Food Sovereignty,"
https://nyeleni.org/DOWNLOADS/newsletters/Nyeleni Newsletter Num 37 EN.pdf; FIAN International, "Digital Agriculture: A New
Frontier for Data Rights," FIAN International, August 29, 2023, https://www.fian.org/en/news/article/digital-agriculture-a-new-frontier-
for-data-rights-3185; Committee on World Food Security Civil Society and Indigenous Peoples' Mechanism. Vision Statement on Data
for Food Security and Nutrition. Accessed September 22, 2024. https://www.csmécfs.org/csipm-vision-statement-on-data-for-food-

security-and-nutrition/.



. Kenyan agricultural economy

Agriculture is a backbone of the Kenyan
economy. Together, agriculture and related
food system activities make up a combined
one-third of the country’s gross domestic
product. The agricultural sector employs over
40% of people in Kenya. Many of those
working on farms are small-scale farmers over
two-thirds of farmers cultivate plots smaller
than 12 acres. These farmers produce 63% of
Kenya’s food, mainly through rainfed
agriculture.

While agriculture is central to the livelihoods
of rural people in Kenya, food security
remains a significant challenge in the country.
In the 23 counties designated as rural arid and
semi-arid lands, which encompass most of
Kenya, around 1.5 million people were
estimated to experience severe acute food
insecurity from October 2023 to January 2024.
While this represents an improvement from
the previous year, thanks to better weather and
the end of a prolonged drought —the increased
rainfall also brought challenges. In 2024, El
Nino flooding inundated more than 41,000
acres of land, displacing over 280,000 people
and resulting in significant livestock losses. -

The volatility of climatic conditions, primarily
driven by climate change, poses the most
significant and ongoing threat to food security
in Kenya. Currently 15 million rural Kenyans
are affected by climate change yearly. Recent
modeling has suggested that over the next

twenty-five years, over 40 million ha of land
will be exposed to climate hazards, posing
major risks to the food security of millions of
people.  Some estimates suggest that for each
degree rise in temperature above the optimal
range, cereal yields could decrease by about
200kg per hectare.

Figure 1: Kenya’s employment rate and food

producers
s N

m Agricultural Sector
m Other Employers

m Small-scale farmers
(<12acres)

m Other farmers
(>12acres)

Currently

rural Kenyans are
affected by climate
change yearly

‘Food and Agriculture Organization of the United Nations. "Kenya at a Glance." https://www.fao.org/kenya/fao-in-kenya/kenya-at-a-

glance/en/

’Breisinger Clemens et al., Food Systems Transformation in Kenya: Lessons from the Past and Policy Options for the Future Loading...
Files Full Book (7.78 MB, Pdf) Chapters List (73 KB, Pdf) Authors Breisinger, Clemens Keenan, Michael Mbuthia, Juneweenex Njuki,

Jemimah Date Issued 2023-12-20 Language En Type Book Review Status Peer Review Access Rights Open Access Open Access Usage
Rights CC-BY-4.0 Metadata Sha (Intl Food Policy Res Inst, 2024).

v https://openknowledge.fao.org/server/api/core/bitstreams/32709b4d-ed41-4b1e-9d37-91786824cb9e/content

"Food and Agriculture Organization of the United Nations. 2024. Kenya: Food Security Update - October 2023 to January 2024. Rome:
Food and Agriculture Organization of the United Nations. https://openknowledge.fao.org/server/api/core/bitstreams/9256a602-dcee-4af5-
8740-302{61903f71/content.

* Action Against Hunger, Flooding Displaces More than 200,000 in Kenya, Fueling Hunger, May 16, 2024,
https://www.actionagainsthunger.org/story/flooding-displaces-more-than-200000-in-kenya-fueling-hunger’/.

13 AGRA Watch, "Corporate-Led Climate Change Adaptation: How the Gates Foundation, Microsoft, and AGRA Are Enabling the
Digital Capture of African Food Systems" (Seattle, WA, 2023).

14 Wietske Kropff et al., "Mainstreaming Digital Approaches for Adaptation in Agriculture in Kenya," December 1, 2023,
https://hdl.handle.net/10568/138918.

“Benjamin Kipkemboi Kogo, Lalit Kumar, and Richard Koech, "Climate Change and Variability in Kenya: A Review of Impacts on
Agriculture and Food Security," Environment, Development and Sustainability 23, no. 1 (January 1, 2021): 23-43,
https://doi.org/10.1007/s10668-020-00589-1.
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While climate volatility in Kenya’s predomi-
nantly rainfed agricultural sector is a signifi-
cant factor driving food insecurity, it is not the
sole cause. Small-scale food producers grap-
ple with a range of structural challenges, in-
cluding limited access to land, land degrada-
tion, declining public support for agricultural
extension services, and insufficient infrastruc-
ture, markets and credit. Additionally, they
face production hurdles, particularly from pest
pressures like desert locusts and fall
armyworms, which exacerbate food insecu-
rity. However, those seeking to promote the
Green Revolution often emphasize specific
production challenges such as limited access
to technologies or pesticides over other struc-
tural issues such as access to land, water and
markets. This focus reflects how debates over
food system transformation are often shaped
by differing interests and priorities.

2.2 Contested approaches to food system

transformation development

Despite its ambitious goals and the importance
of agriculture for Kenya’s social and economic
well-being, the Government has been severely
constrained in its allocation of resources to ag-
riculture. Today, the government invests under
3% of its national budget to agriculture. This
under-investment cannot simply be under-
stood as a lack of prioritization, but rather the
reality of the global political and economic
structures in which Kenya’s food system is em-
bedded.

Under investment in African agriculture is his-
torically rooted in the infamous structural
adjustment programs (SAPs) which had nega-
tive effects on small scale production of food
crops for domestic consumption. SAPs under-
mined the capacity of many African countries,
including Kenya, to ensure sufficient sources

of revenue to support agriculture sectors
among other critical sectors. Many African
countries, including Kenya, have failed to re-
cover.

The ongoing under-funding of Kenya’s agri-
culture is further perpetuated by the neoliberal
policies and by the subordinate position of
Kenya within the unequal international finan-
cial system, which has resulted in Kenya’s on-
going debt burden and loan relief conditions
mandating cuts in state spending. As a conse-
quence of these economic dynamics, the
Kenyan government has been forced to reduce
spending on agricultural extension services,
leaving only one extension officer for every
1800 farmers. This under-resourcing further
hampers the ability of small-scale farmers to
adapt to the increasing challenges they face,
undermining the country’s efforts to achieve
food security and agricultural resilience.

These international economic dynamics are es-
pecially troubling because while farmers in
Kenya are experiencing the impacts of climate
change, their contribution to this global prob-
lem has been minimal. In contrast, industrial-
ized food systems, predominantly in the
Global North, are responsible for about one-
third of all greenhouse gas emissions. As a re-
sult, Kenyan farmers are now suffering the con-
sequences of a crisis they did not create.

Foresight4Food, "Final Kenya Food Security Map," accessed September 18, 2024, https://foresight4food.net/wp content/uploads/

2024/05/Final-Kenya-FS-map-for-lay-out V2.pdf.

In the 2024-2025 budget, the Kenyan Government allocated approximately 2.1% to the agricultural sector. See: Ngotho, Agatha. 2024.
"2024/25 Budget: Agriculture Sector Gets Sh84.9 Billion." The Star, June 14, 2024. https://www.the-star.co.ke/news/star-farmer/2024-06-

14-202425-budget-agriculture-sector-gets-sh849-billion/.

Fibian Lukalo, "Putting Agriculture Ahead? Some Reflections About the Early Years of Neoliberalism in Kenya," in Capital Penetration
and the Peasantry in Southern and Eastern Africa: Neoliberal Restructuring, ed. Freedom Mazwi, George Tonderai Mudimu, and Kirk
Helliker (Cham: Springer International Publishing, 2022), 163—77, https://doi.org/10.1007/978-3-030-89824-3 8.

https://dataverse.harvard.edu/dataset.xhtml?persistentld=doi: 10.7910/DVN/JEQ9BO



As Kenya seeks to address these crisis, it has
largely been dependent on bilateral and
multilateral aid. Kenya is one of the largest re-
cipient of agricultural aid in sub-Saharan
Africa.” As a result, much of its research and
policy agenda has been driven by donors who
have promoted the commercialization of agri-
culture, the use of external inputs and support
for export-oriented value chains. A key actor
in this aid ecosystem is the Bill & Melinda
gates Foundation (BGMF) and its grantee, the
Alliance for a Green Revolution in Africa
(AGRA), which has its continental headquar-
ters in Kenya. As a result of its influence, a
Green Revolution narrative dominates Kenya,
leading to an emphasis on efficiency and mar-
kets rather than ecological sustainability, eq-
uity and well-being.

The influence of AGRA on Kenya’s agricul-
tural policy and research is concerning due to
its failure to deliver on its promises. AGRA
claimed it would “double yields and incomes
for 30 million farming households by 2020.”
But in Kenya, one of AGRA’s key target coun-
tries, maize yields declined, and food insecu-
rity rose during the period of AGRA funding
from 2006 to 2018.  Despite these failures,
BGMF and AGRA continue to promote a tech-
nologically driven and market oriented ap-
proach in Kenya and across the continent.
Though it has at points claimed that it supports
other approaches, like agroecology, only 3%
of BMGEF’s total funding has agro-ecological
components.

Since at least 2020, AGRA has collaborated
with Microsoft, the company founded by its
key benefactor, Bill Gates to drive digital
transformation in agriculture as part of
AGRA’s Green Revolution initiative. AGRA

has also been working with the Kenyan gov-
ernment to support digitization through
Kenya’s Agricultural Sector Transformation
and Growth Strategy. This included the use of
AGRA’s “Agribot” as a possible e-extension
system.  AGRA’s support for digitalization il-
lustrates how digital technologies can enable
further expansion of the Green Revolution’s
goals to modernize and commercialize tradi-
tional agriculture. Researchers have already
raised concerns that digital technologies may
entrench the values of the Green Revolution
by not only promoting external inputs like hy-
brid seeds and synthetic fertilizers at the popu-
lation level, but also using new technologies to
“nudge” individuals’ behaviors to suit the
goals of technology developers.  AGRA’s pro-
motion of digital agriculture necessitates a crit-
ical assessment of the claims made by advo-
cates of the digital food systems revolution, es-
pecially given its failure to improve the liveli-
hoods of small-scale food producers over the
past two decades of its interventions into
African agricultural systems.

Yet despite the influence of powerful donors,
both the national and county governments
have increasingly supported agroecology as
an alternative model for ecological and eco-
nomic sustainability. As a “science, practice
and social movement,” agroecology has been
promoted by many farmer organizations and
networks in Kenya who have advocated for a
participatory approach to research and policy-
making. In 2020, the government established
the Intersectoral Forum on Agrobiodiversity
and Agroecology (ISFAA), amultistakeholder
platform that brings together government enti-
ties, farmer organizations, civil society organi-
zations (CSOs), private sector repre-
sentatives, researchers, academia and donors.

IPES Food, "Money Flows: What Is Holding Back Investment in Agroecological Research for Africa?" (Biovision Foundation for
Ecological Development & International Panel of Experts on Sustainable Food Systems, 2020),
http://www.ipes-food.org/ img/upload/files/Money%20Flows_Full%20report.pdf.

IPES Food, 13

AGRA has since removed this goal from their website. See endnote 8 of Abdallah Ramadhani Mkindi et al., "False Promises: The
Alliance for a Green Revolution in Africa (AGRA)" (Rosa Luxemburg Stiftung, July 2020),
https://www.rosalux.de/en/publication/id/42635/false-promises-the-alliance-for-a-green-revolution-in-africa-agra.

Ibid.
IPES Food, "Money Flows: What Is Holding Back Investment in Agroecological Research for Africa?"a
https://news.microsoft.com/en-xm/2020/09/22/microsoft-reaffirms-its-commitment-to-the-alliance-for-a-green-revolution-in-africa-to-
support-digital-transformation-in-agriculture
https://kihingu.com/agra-final/news/agra-and-microsoft-extend-their-partnership-to-support-digital-agricultural-trans formation

Abdul-Rahim Abdulai, "A New Green Revolution (GR) or Neoliberal Entrenchment in Agri-Food Systems? Exploring Narratives
Around Digital Agriculture (DA), Food Systems, and Development in Sub-Sahara Africa," The Journal of Development Studies 58, no. 8
(August 3, 2022): 1588-1604, https://doi.org/10.1080/00220388.2022.2032673.

A. Wezel et al., "Agroecology as a Science, a Movement and a Practice. A Review," Agronomy for Sustainable Development 29, no. 4
(2009): 503-15, https://doi.org/Doi 10.1051/Agro/2009004.



The national multistakeholder platforms’ goal
is to scale up agroecology and integrate it into
national agricultural policy. Reflecting this
shift, MoALD launched the National
Agroecology Strategy in November 2024.

Additionally, several county governments are
creating their own agroecology policies.
Murang’a County was the first to establish
such a policy in 2022, with similar initiatives
underway in Makueni County, West Pokot and
other regions. These county-level agroecology
plans are particularly significant, given thatag-
ricultural policy has been devolved to the
county level since the implementation of the
2010 Constitution.

Researchers and social movements have begun to critically explore the implications of digital
technologies for smallholder farmers and agroecological systems by employing participatory
methodologies that co-develop values, identify risks and document experiences with digital
tools, rather than seeking to establish definitive criteria. In Tanzania, Hilbeck et al. developed
a participatory methodology for monitoring and assessing digital technologies in
agroecology using an application called “Ugunduzi”, co-created by farmers and researchers.
This tool facilitates data collection from on-farm experiments and enables information
sharing with researchers and peers. The co-production process was intentionally designed to
empower farmers, fostering a sense of ownership over the research and the application. the
study concluded that “record-keeping and data-gathering using mobile phone-based
applications is highly advantageous.” Similarly, Wittman, James and Mehrabi propose a
framework for farmer-driven ‘digital agroecology,” demonstrated through their testing of
LiteFarm, a digital platform for a participatory guarantee system in Latin America. They
argue that * for digitalization to be farmer-driven, it “must also acknowledge and appreciate
all dimensions and outcomes, including the delights, well-being and power that working in
food systems can provide to participants. This entails ensuring that farmers are at the forefront
of designing digital tools that work for them and that respect local cultural contexts and
conditions.” Overall, emerging research on ‘digital agroecology’ suggests that realizing the
potential of digital technologies to support agroecology requires co-developing these
technologies with farmers. This approach leverages their knowledge and expertise to identify
challenges and co-create solutions that are appropriate, affordable and adaptable to diverse
agricultural context.

Angelika Hilbeck et al., "ICT4Agroecology: A Participatory Research Methodology for Agroecological Field Research in Tanzania,"
Agroecology and Sustainable Food Systems 48, no. 4 (April 20, 2024): 465500, https://doi.org/10.1080/21683565.2023.2259828.

Hannah Wittman, Dana James, and Zia Mehrabi, "Advancing Food Sovereignty through Farmer-Driven Digital Agroecology," Ciencia
¢ Investigacion Agraria: Revista Latinoamericana de Ciencias de La Agricultura 47, no. 3 (2020): 235-48.

Agroecological Intelligence: The Challenges and Opportunities of Digital Agriculture, A Bigger Conversation, May 2024,
https://abiggerconversation.org/wp-content/uploads/2024/05/ABC_Agroecological-Intelligence-Report_Final 280524.pdf.



Kenya has been enormously
successful in fostering an en-
vironment to enable this
transformation. Today, the
country is home to a grow-
ing ecosystem of start-ups,
development organization,
consultancies and founda-
tions that support the digita-
lization of agriculture.
Nairobi is a hub for growing
investment in digital agri-
culture. Globally, the mar-
ket for digital agriculture is

. Kenya’s digital infrastructure and
innovation ecosystem

Kenya has made an ambitious plan to achieve
100% food and nutrition security by 2029
through its Big Four Agenda. As part of this,
Kenya has sought to transform its agricultural
sector through the Agricultural Sector
Transformation and Growth Strategy
(ASTGS), which spans from 2019-2029. The
strategy is driven by three main outcomes: in-
creasing small-scale farmer incomes, increas-
ing agricultural output and value addition and
boosting household resilience. Digital tech-
nologies are seen by the Government as a ma-
jor enabler in meeting these goals. In its
National Position Paper to the 2021 UN food
Systems Summit, the Kenyan Government
made clear that “Our agricultural transforma-
tion will be based on digitization. We will fos-
ter an environment that allows our innovators
to thrive and contribute to this agricultural
transformation.”

over $20billion and is pro-
jected to double by 2030.

In Africa, 119 digital agriculture companies
raised $636million USD in 2022. Kenya is
the top destination for this investment and it
accounts for nearly 25% of start-ups in
Africa.”

Kenya’s emergence at the forefront of digital
agriculture is a product of extensive mobile
connectivity and a vibrant innovation ecosys-
tem. 98% of the country is covered by 4G net-
works, while the Government and the private
sector have rolled out fiber optic cables.  As of
2023, there were approximately 66 million cel-
lular mobile connections (of'a population of ap-
proximately 56 million people).

The widespread use of mobile phones led to
the success of the digital payment platform
M-PESA, which was rolled out by the tele-
communications company, Safaricom in
2017. M-PESA is used by more than half of

" https://www.unfoodsystemshub.org/docs/unfoodsystemslibraries/national-pathways/kenya/2021-09-27-en-kenya-fss -dialogue-series-

national-position-paper.pdf?sfvrsn=7a668679 1

" Precedence Research. Smart Agriculture Market. Accessed September 15, 2024. https:/www.precedenceresearch.com/smart-

agriculture-market.

" AgFunderNews. The Largest Funding Rounds of the Decade for Africa AgriFoodTech. Accessed September 15, 2024.
https://agfundernews.com/the-largest-funding-rounds-of-the-decade-for-africa-agrifoodtech.

*Kenya Investment Authority. Kenya: Top Destination for Digital Agriculture Investments in Africa. April 7, 2022. Accessed September
15, 2024. https://www.invest.go.ke/2022/04/07/kenya-top-destination-digital-agriculture-investments-africa/.

“ISF Advisors. Agricultural Platforms Report. March 2021. Accessed September 15, 2024. https://isfadvisors.org/wp-

content/uploads/2021/03/ISF_RAFLL_Agricultural Platforms_Report.pdf.

" https://www.mobileconnectivityindex.com/index.html#year=2023 & zonelsocode=K EN&analysis View=KEN
* Communications Authority of Kenya. Mobile Subscriptions Hit 66M in March 2023. Accessed September 15, 2024.

https://www.ca.go.ke/mobile-subscriptions-hit-66m-march-2023.
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Kenya’s population to send and receive pay-
ments and is one of Africa’s most successful
fintechs. The digital payment system has been
celebrated by some researchers for lifting poor
households, particularly women-headed
households, out of poverty by incorporating
them into formal financial systems. Other re-
searchers, however, have disputed this claim,
arguing that the expansion of fintech has not
necessarily led to poverty alleviation, but
rather indebtedness and growing corporate
control. ' As aresult, some have argued that the
celebration of formal financial inclusion
through M-PESA overlooks the structural
causes of gendered financial exclusion.” Such
analyses are important in assessing digital agri-
culture, and many mobile advisory services
for digital agriculture incorporate financial
technologies in order to extend loans and
credit to small-scale farmers.

Among mobile phone-based digital agricul-
tural technologies, advisory services are the
most common offerings provided to farmers in
Kenya and across East Africa, as multiple stud-
ies have consistently shown. Other agricul-
tural mobile applications include financial ser-
vices, which are the second most common, and
applications facilitating market linkages."
Importantly most of these technologies are cur-
rently being bundled. As described below, the
private sector bundles educational informa-
tion with input sales and financial services in
an attempt to develop a profitable business
model.

While mobile phone applications are the most
widely adopted digital agricultural technology
in Kenya, the field of digital agriculture in-
cludes a diverse range of tools, such as SMS-
based services, sensors, drones, satellites and
remote sensing technologies (see Table 1).

Notably, many mobile phone applications do
not require smart phones; they can be accessed
via Unstructured Supplementary Service Data
(USSD), enabling interactive services on basic
feature phones.

Kenya is the
destination for
Investment in
digital agriculture
in Africa

*Tavneet Suri and William Jack, "The Long-Run Poverty and Gender Impacts of Mobile Money," Science 354, no. 6317 (December 9,

2016): 1288-92, https://doi.org/10.1126/science.aah5309.

“’Milford Bateman, Maren Duvendack, and Nicholas Loubere, "Is Fin-Tech the New Panacea for Poverty Alleviation and Local
Development? Contesting Suri and Jack's M-Pesa Findings Published in Science," Review of African Political Economy 46, no. 161

(July 3, 2019): 480-95, https://doi.org/10.1080/03056244.2019.1614552.

' Serena Natile, "Digital Finance Inclusion and the Mobile Money 'Social' Enterprise: A Socio-Legal Critique of M-Pesa in Kenya,"
Historical Social Research / Historische Sozialforschung 45, no. 3 (2020): 74-94.

“FAO, CIAT and World Bank, "Digital Agriculture Profile Kenya" (Rome, Italy, 2021), https://openknowledge.fao.org/items/fabO1c51-
9cle-4497-8d4b-618477a177c2; GATSBY Africa, "Digitally Enabled Agriculture: A Landscape Study of Digital Advisory Models for

Smallholder Farmers in East Africa."
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Types of digital agricultural technologies offered in Kenya

Type of technology Services offered Sample of actors in Kenya

SMS-messaging services

Mobile phone and web-
based applications

Soil sensors and connected
devices
Drones

Satellites and remote
sensing

Artificial intelligence

Blockchain
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Market prices, weather
updates, agronomy advice,
alerts

Advisory services, farm
management tools, market
access, crop disease
identification

Real-time soil monitoring,
automated irrigation
Aerial crop monitoring,
pesticide spraying, land
mapping

Crop health monitoring,
land-use planning, climate
adaptation

Pest and disease detection,
yield prediction, decision
support

Transparent supply chains,
food traceability, smart
contracts

1Cow, iShamba

Plantix, Biovision Infonet,
Kenya Agriculture Observatory
Platform,

UjuziKilimo, SunCulture
Kenya Flying Labs, Astral
Aerial

Agr-vision, SayarilLabs

PlantVillage, AgriPredict

Twiga Foods, Farmshine
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98%

of the country is covered by
4G networks.
As of 2023 there were
66M cellular mobile
connections
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3.2| Key actors and investors in Kenya’s digital agriculture economy

With the support of foundations, development
agencies and the private sector, the Ministry of
Agriculture and Livestock Development
(MoALD) and Kenya Agriculture and
Livestock Research Organization (KALRO)
have made extensive investments in digitali-
zation and sought out partnerships to further
enable the digitalization of the agriculture sec-
tor.

Today, most investments in digital agriculture
in Kenya come from international donor fund-
ing. Foreign donors and international organi-
zations have played a pivotal role in building
and sustaining digital agriculture. For exam-
ple, the World Bank’s One Million Farmer
Initiative, which was piloted in Kenya, pro-
vides financing and incubation support for vari-
ous digital agriculture start-ups, with the aim
of developing a comprehensive digital agri-
cultural ecosystem. The initiative also estab-
lished a database of farmer profiles that it
sought to share among its partners. The World
Bank plans to expand this project to eight addi-
tional countries across Africa.

Foreign development aid has also been instru-
mental in shaping Kenya’s technical and legal
landscape to support digital agriculture. For in-
stance, substantial funding from Germany was
pivotal in establishing Kenya’s agricultural
data governance framework, which plays a cru-
cial role in ensuring that public data sharing
with the private sector aligns with national
data protection laws. Similarly, the Swedish
government contributed significantly to the
development of the Kenya Integrated
Agricultural Management Information
System (KIAMIS) by financing the collection
of farmer data, resulting in a database of over
six million digital farmer profiles. According
to USAID, such digital farmer profiles are the
foundation for enabling digital service provi-
sion from both the public and private sector.

Private foundations are also pivotal in estab-
lishing the infrastructure for digital agricul-
ture, often driven by industries poised to bene-
fit from its expansion. For example, the
Mastercard Foundation, Bill and Melinda
Gates Foundation and Bayer Foundation, each
rooted in the financial services, technology
and agribusiness industries respectively, have
emerged as significant funders of MercyCorps
AgriFin. This non-profit organization was es-
tablished in 2012 as a spin-off of the US-based
humanitarian and development organization,
MercyCorps. It has become a crucial player in
advancing the digitalization of agriculture, le-
veraging the resources of the aforementioned
foundations to drive growth and scalability in
the sector.

Overall, donor funding not only exceeds pri-
vate investment in digital agriculture but also
accounts for more than half of the sector’s reve-
nue. This highlights a significant issue: few
digital agricultural models have developed a
profitable approach, especially those engaging
directly with farmers. The digital agricultural
landscape is populated by numerous compet-
ing firms, including many local start-ups, yet
few services boast an active user base exceed-
ing 50,000 farmers. One key reason firms
struggle to be profitable is that farmers are of-
ten reluctant to pay for digital advisory ser-
vices, prompting companies to seek alterna-
tive revenue models. Consequently, many com-
panies rely on monetizing data or earning com-
missions on agricultural inputs and credit. In
essence, the sector’s primary business
model depends on increasing the sale of ex-
ternal inputs and enhancing farmers’ visi-
bility to the private sector.

Understanding the revenue models driving dig-
ital agriculture is crucial to evaluating the
validity of its ‘win-win’ claims, particularly re-
garding the implications for food sovereignty.

Pauline Kairu, "World Bank Eyes a Million Farmers with 'Disruptive' Digital Platform," Business Daily, December 19, 2020,
https://www.businessdailyafrica.com/bd/corporate/technology/world-bank-eyes-a-million-farmers-with-disruptive-di gital-platform-

2245876

USAID, "Digital Farmer Profiles: Reimagining Smallholder Agriculture," 2018, https://www.usaid.gov/sites/default/files/2022-

05/Data_Driven Agriculture Farmer Profile.pdf.

GATSBY Africa, "Digitally Enabled Agriculture: A Landscape Study of Digital Advisory Models for Smallholder Farmers in East
Africa," April 2022, https://www.gatsbyafrica.org.uk/app/uploads/2023/01/gatsbyafrica-digitally-enabled-agriculture-april-2022-003.pdf.



Industry experts suggest that profitability in
this sector often requires market consolidation
and fewer pilot projects, raising a critical ques-
tion: Will domestic firms be able to truly bene-
fit from this emerging market? Equally impor-
tant is identifying the key donors backing the
digitalization push, as this reveals the broader
dynamics of the digital agriculture ecosystem.
For example, as previously mentioned,
MercyCorps AgriFin has received substantial
funding from the philanthropic arms of corpo-
rations positioned to profit from digital input
sales and financial services.

AGRA’s involvement is particularly notewor-
thy, as it brokers partnerships between entities
like Microsoft and the Kenyan Government.
AGRA'’s primary donor, the Bill and Melinda
Gates Foundation, raises significant concerns
about potential conflicts of interest, an issue
that civil society has already highlighted.

AGRA Watch, "Corporate-Led Climate Change Adaptation: How the Gates Foundation, Microsoft, and AGRA Are Enabling the Digital
Capture of African Food Systems" (Seattle, WA, 2023).



s overment Support for Digitalizatibn‘-

. National digitalization initiatives

For governments, the digitalization of agricul-
tural and food systems enables the collection
of unprecedented amounts of data on food pro-
duction and consumption, which can inform
policy development and food system manage-
ment. During the COVID-19 pandemic,
Kenya formed the “Food Security War Room”
and emerged as important leader in demon-
strating the power of data. In partnership with
the US-based company Esri, Kenya coordi-
nated and deployed the use of a nation-wide
survey on food stocks and availability which
enabled it to build a real-time dashboard of
food supplies in the country. ' Since then, with
the support of foreign donors, the government
has worked to create an extensive infrastruc-
ture for data collection, analysis and sharing in
order to address food insecurity, as well as to
roll out agricultural development programs
like the National Agricultural Value Chain
Development Project.

The Kenyan Government has sought to sup-
port the digitalization of the agricultural sector
through its ASTGS. The Strategy aims to in-
crease incomes of small-scale farmers, pasto-
ralists and fishers; increase agricultural output
and value add; and boost household food resil-
ience. Digitalization is a key mechanism
through which the government seeks to
achieve these aims. MoALD has developed
seven priority “use cases” applications for digi-
talization to reach the ASTGS outcomes.
These include:

Develop an e-incentive system through a
farmer registration process.

Improve farmer practices through e-exte-
nsion.

Monitor emergence food reserve stocks

through a national Food Balance Sheet.
Develop an Early Warning System to
support trade and price stability decisions.
Improve value chain selection through an
agricultural land optimization model.

Establish standards and protocols for a
national agriculture data platform.

Support monitoring and evaluation with a
dashboard that streamlines data collection,
verification and visualization.

The government has advanced quickly on the
first use case through its farmer registration
process that took place in 2023. Supported by
over US$5 million in aid from the Swedish
Government, the Kenyan Government col-
lected over four million farmer profiles
throughout the country in 2023 and integrated
them into the KIAMIS. " With these farmer pro-
files, the Kenyan government plans to develop
a system aims primarily to deliver fertilizer
subsidies with transparency, traceability and
timeliness.

In addition, KALRO has developed several in-
novative e-extension platforms. Among
these are 65 mobile phone applications, most
of which are dedicated to specific value
chains. Some apps offer more comprehensive
support, such as the KALRO KAOP App,
which provides weather information and the
KALRO Selector, which helps farmers iden-
tify suitable crops for their sub-wards along
with relevant production information. The
Kenya Agricultural Observatory Platform also
sends short-form SMS messages to farmers
with weather and agronomic advisories.
Additionally, KALRO collects and shares mar-
ket data through various apps and websites, in-
cluding the Kenya Digital Agriculture
Platform.

* Data for Sustainable Development Goals (Data4SDGs). Real-Time Agriculture: Kenya COVID-19. Accessed September 15, 2024.
https://www.datadsdgs.org/sites/default/files/file_uploads/Real-time%20Ag%20Kenya%20COVID-19 0.pdf.

* Mumbi, Lucy. 2023. "Kenya Receives Funds to Establish National Central Farmers' Database." The Star, February 27, 2023.
https://www.the-star.co.ke/news/realtime/2023-02-27-kenya-receives-funds-to-establish-national-central-farmers-dat abase/.
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4.2 Kenya agricultural data governance

All data in Kenya is regulated under the
Kenyan Data Protection Act (DPA), which
was enacted in 2019 to provide a comprehen-
sive legal framework for data privacy and pro-
tection. The DPA is designed to align with and
uphold Article 31 of Kenya’s Constitution,
which enshrines the right to privacy, including
the protection of personal data. This legisla-
tion outlines clear obligations for data control-
lers and processors, ensuring that the collec-
tion, storage and use of personal data are con-
ducted lawfully.

The DPA defines the rights of individuals
whose data is being processed, including the
right to be informed about the collection and
use of their data, the right to access their data
and the right to request its correction or dele-
tion. It mandates that data processing must ad-
here to key principles such as lawfulness, fair-
ness, transparency, purpose limitation, data
minimisation, accuracy, storage limitation and
integrity and confidentiality. Moreover, the
DPA establishes the Office of the Data
Protection Commissioner, which is tasked
with overseeing compliance, handling com-
plaints and taking enforcement actions against
violations. This regulatory framework is criti-
cal in safeguarding personal data in an increas-
ingly digital society and ensuring that the
rights of individuals are protected against unau-
thorized use and breaches of data.

The Framework establishes a set of rules and
processes for data sharing and seeks to
clarify the distinction between personal and
non-personal data in the agricultural sector.
However, its scope is limited in several key
ways: First, it does not address the vast
amounts of data collected by the private sector,
which currently remains under the purview of
the DPA and private contract law. Second,
while the framework attempts to distinguish
between personal and non-personal data, it ac-
knowledges that the sharing of agricultural
data is highly contextual, often depending on
combination of different types of data.
Consequently, the government’s approach to
data sharing is increasingly mediated through
technical protocols such as application pro-
gramming interfaces (APIs).These APIs,
while serving as implicit governance mecha-
nisms, pose challenges in transparency, mak-
ing it difficult to understand the criteria and
processes behind data-sharing decisions.

As of this writing, MoALD employs various
platforms for sharing farmer data, with much
of it fragmented across different sites. This
highlights the need for continued development
and refinement of data governance mecha-
nisms to ensure that they are not only compre-
hensive but also effectively implemented.

In addition to the DPA, Kenya has be-
come one of the pioneering countries to
develop a governance framework tailored
specifically to agricultural data. The
Kenyan Agricultural Data Governance
Framework, published in 2022,
operationalizes the 2019 DPA, with fund-
ing and support from the German
Development Corporation (GIZ). This
Framework while an important step for-
ward, specifically targets farmers regis-
tration data, aligning with Use Case 1,
which focuses on farmer registration and
e-incentives, rather than comprehen-
sively covering all data collected by the
MoALD.




This report is based on a case study of Makueni County. Makueni County was chosen for this
study because it has been an early adopter of digital technologies. It is also largely dependent
on agriculture. 78% of people in Makueni County work in agriculture, the vast majority of
whom are small-scale farmers who farm primarily for subsistence. The average small-scale
farm in the county is 3.44ha. Makueni County, like much of Kenya, is also highly vulnerable
to climate change and has already seen agricultural production suffer because of drought.
Makueni County also stands out because of the active role of the County government in
pursuing partnerships to improve the livelihoods of its small farmers. The county became on
of the first to partner with Safaricom’s Digifarm to roll out its service. The county also
partnered with AGRA through the Cereal Growers Association (CGA), resulting in multiple
visits by Bill Gates to the County in 2022 and 2023. Makueni is also the only county in Kenya
with a County Climate Change Fund that requires 1% of the county budget to be allocated to
climate change issues. The County’s agricultural profile, coupled with its efforts to facilitate
partnerships aimed at improving the livelihoods of small-scale farmers, made it an ideal
location to capture the impacts of digitalization.

5.1 Methodology

This is an exploratory, qualitative case study
. . . that drew on interviews and observations with
Makueni county and its sub-counties farmers, community-based organizations, or-
ganizations, policy makers and agricultural ex-
tension officers. It examined how farmers are
using digital technologies, as well as the bene-
fits and concerns identified by a wide range of
stakeholders. The eight-month long study (Oc-
tober 2023-May 2024) consisted of four one
week visits to Makueni County in five of six
sub counties: Makueni, Mbooni, Kaiti,
Kibwezi East, Kibwezi West. The project team
interviewed over 67 people in Makueni, in-
cluding 30 farmers. Farmers were identified
primarily by contacting community-based
civil society organizations. Of those inter-
viewed in Makueni County, 39 people were
male and 29 were female. Nearly all the farm-
ers interviewed were small holders, typically
farming 3 hecaters or less. Only two farmers
we spoke with managed approximately 20
hectares. The project team also conducted
background interviews with an additional 15
people outside of Makueni for context on digi-
tal agriculture. Interviews lasted between one
and three hours. After completing the field-
work, the project team held a workshop with
thirteen civil society organizations from
Makueni and other regions of Kenya to verify
and collectively analyze the findings (see
Section 6).

KAITI
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KIBWEZI WEST J of
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The Kenya Ministry of Agriculture, Livestock and Fisheries (MoALF), "Climate Risk Profile for Makueni County. Kenya County
Climate Risk Profile Series" (Nairobi, Kenya, January 1, 2016), https://ccafs.cgiar.org/resources/publications/climate-risk-profile-
makueni-county-kenya-county-climate-risk-profile



5.2 Use of digital applications

Farmers described downloading and trying
multiple apps, sometimes as a result of interac-
tions with civil society organizations or pri-
vate extensions agents. Social media applica-
tions (including WhatsApp and Facebook)
were by far the most widely used digital tech-
nologies. Farmers are often in several different
WhatsApp groups, including neighborhood
farming groups through which they exchange
information on pests, practices, markets and
services. Public and private extension officers
also identified WhatsApp as one of their main
tools for communicating with farmers, and
they create groups to more efficiently commu-
nicate with communities. Farmers also often
use Facebook to seek out information, as well
as to find markets for their agricultural pro-
duce.

Beyond Facebook and WhatsApp, the farmers
we interviewed identified over twenty differ-
ent applications specifically designed for agri-
culture which they were either currently using
or had used at one point. All of the applications
listed in order of usage. What is important to
note is that no single application was dominant
nor widely used.

However, not one single farmer described
consistently using a digital service beyond
WhatsApp and Facebook. Surprisingly,
though Safaricom’s Digifarm application was

Applications used by farmers

once one of the most widely touted applica-
tions in Kenya and was introduced into
Makueni as early as 2018, no farmer reported
actively using Digifarm during the study pe-
riod (see pg.27 on Digifarm).

The table below lists applications used by farm-
ers, including those utilized by ‘lead farmers’
or Village-Based Advisors’ (VBAs). The VBA
model, initially introduced by Farm Input
Promotions Africa Limited and later adopted
by the CGA and promoted by AGRA repre-
sents a unique form of community-based ex-
tension service. Unlike traditional extension
workers, VBAs are not government employ-
ees but are instead local farmers who offer
peer-to-peer support. Given their dual role as
both advisors and active farmers, we have in-
cluded VBAs in our analysis of the digital ser-
vices employed by farmers. The broader im-
plications of the VBA model are discussed in
detail below.

Name of Service provided | Type of user Application owner | Number
application of users

Whatsapp Social media Farmers, extension Meta
agents, and service
providers
KALRO Variety of apps, Farmers Kenyan 12
Apps many of which are government
value-chain
specific
Facebook Social media Farmers, extension Meta 8
agents, and service
providers
Biovision Advisory services  Farmers and Biovision (NGO) 5
Infonet via website service providers



CABI Bio Advisory services  Farmers CABI International 4
Protection (NGO) (VBAs)
and fertilizer
optimization
apps
Agri-bot by Advisory services  Farmers and AGRA 4
AGRA Extension officers (VBAs)
Bayer Advisory services  Famers, VBAs, and Bayer 2
(multiple ag input suppliers
apps)
Plantix Advisory services  Farmers Plantix (Indian- 2
based start-up)
M-Shamba Advisory services  Farmers and Kenyan-based 2
Agricultural start-up
experts
Twiga DMS Data management  Twiga staff and Twiga Foods 1
App partners. (Kenyan-based
corporation)
[-Cow Advisory services  Farmers and I COW Global 1
experts in dairy and
beef farming
Mazao Hub Data management  Farmers, experts Ujuzinet Edtech 1
and advisory and extension Ltd
services officers
Mbegu Advisory services  Farmers Mbegu Choice 1
Choice
NetBeat Precision irrigation Farmers and Neta Fim 1
extension service
providers.
ODOO Data management  Farmers and ODOO 1
agricultural
experts/consultants.

Of the apps listed, two-thirds were devel-
oped by the private sector and facilitated ac-
cess to external inputs such as seeds, fertil-
izers and agro-chemicals. The remaining
third were applications developed by the
KALRO to offer weather information, appli-
cations developed by the CAB International
on input optimization and Biovision’s Infonet,
which provides information on organic agri-
culture. Half of the applications listed were
also too complicated for many elderly farmers
to use, as most farmers could not get past the
long registration processes (particularly some
of the Bayer applications). Some apps such as
NetBeat and ODOO were mostly used by
highly educated and financially stable farmers
because they are very technical and expensive
to install and use.

Farmers’ interests in digital applications var-
ied significantly depending on their age and
the size of their farms. Older farmers in par-
ticular showed limited enthusiasm for digi-
tal tools beyond social media and were gen-
erally skeptical of their utility. These farm-
ers were primarily concerned with struc-
tural issues such as water access, the lack of
agri-processing facilities for value addition
and limited market opportunities. In
Makueni county, these concerns were particu-
larly pronounced around mango farming, a ma-
jor cash crop and a key focus for value chain de-
velopment. The region had previously faced a
devastating export ban due to fruit fly infesta-
tion, which severely impacted mango farmers
by cutting off access to international markets



and causing significant financial losses. This
history has made farmers wary of new risks
leading them to prioritize tangible, structural
improvements over digital services like loans
and input purchases. The disinterest may also
reflect local knowledge and generational wis-
dom, emphasizing caution in adopting un-
tested innovations.

In contrast, younger farmers were more likely
to engage with a broader range of digital tech-
nologies, though few used dedicated farming
applications consistently. These younger farm-
ers often faced limited access to land and were
not typically the primary decision-makers
within their households. As a result, they
found the greatest value in educational re-
sources related to farming. Those with limited
access to land or resources particularly bene-
fitted from agroecological information, which
enabled them to farm effectively with minimal
resources and greater independence.

The small number of farmers we spoke to
who had larger land holdings showed a
greater interest in digital applications, par-
ticularly for record keeping and market ac-
cess. These farmers who primarily farmed as a
business and had significant surpluses, sought
to leverage technology to enhance their opera-
tions. One middle-aged farmer, for instance, re-
ceived assistance from his son, a recent uni-
versity graduate, in using mobile applications
to optimize his farming practices.

Despite the growing availability of digital ap-
plications, farmers and other stakeholders in
Makueni County face significant challenges in
accessing and utilizing these services. Many
older farmers do not own smart phones,
which limits their access to some of the more
advanced and user-friendly technologies
currently being developed. Although some-
one in the household might have access to a
smart phone, the high cost of data—averaging
$2.25 USD per gigabyte in Kenya—remains a
prohibitive factor for small-scale farmers.

Additionally, for those in remote areas, the
lack of reliable access to electricity makes
charging phones another substantial hur-
dle. While these practical challenges are im-
portant, farmers are also reluctant to adopt digi-
tal technologies due to perceived risks. These

risks are described in detail in section 6.1.
Ultimately, despite the variety of apps, almost
all farmers still primarily preferred and de-
pended on face-to-face meetings with exten-
sion officers

5.3 Data collection and use

A key finding of the study in Makueni County
is that extensive data is collected by a diverse
array of stakeholders, extending beyond just
digital applications. National and county gov-
ernments collect data to enhance service deliv-
ery, manage food security and deploy re-
sources more efficiently. Private companies
collect data for marketing products, including
seeds, fertilizers and agro-chemicals. Civil so-
ciety organizations gather data to enhance
their services and demonstrate their involve-
ment. Researchers collect data for academic
and scientific purposes. Additionally, farmers
organizations and Savings and Credit
Cooperative organizations (SACCOs) collect
information to support a variety of initiatives
and operations. Most recently, a new group of
private sector and non-profit actors have be-
gun collecting data on farmer production
for emerging carbon credit schemes.

Global Center on Adaptation. Kenya Mainstreaming Digital Approaches for Adaptation. Accessed September 15, 2024.

https://adaptationportal.gca.org/files/kenya-mainstreaming-digital-approches-for-adaptation.pdf.



Figure 3: Services offered by digital applications

one farmer expressed concern that “farmer in-
formation could be used by organizations to

8% mobilize resources without the farmers know-
ing or getting any benefits.” Similarly, another
farmer said that they were concerned that the

38% farmer data “might be used to benefit the pri-
vate sector and not the small-scale farmer.”

The extensive data collection by numerous ac-
tors has several significant implications.
First, it challenges the prevalent narrative
in development discourse—particularly
concerning digital agriculture—that the pri-
mary obstacle is a lack of data. In reality,
there is an overabundance of data that is of-
ten inadequately secured or inefficiently
shared among stakeholders. This is espe-
cially evident in the private sector, which
amasses substantial data on farmers but fre-
Figure 4: Applications by provider quently withholds it due to its perceived eco-
nomic value. Second, the pervasive data col-
lection has heightened farmers’ concerns
about potential misuse and exploitation. As
farmers become increasingly aware of the
value of their data, it is crucial for all parties in-
volved in data collection not only to handle
this information responsibly in compliance
with the Kenya Data Protection Act, but also to
engage the communities whoa re producing
data. The associated risks and challenges re-
lated to data protection are discussed further in
section 6.1.

M Input = Advisory ® Market M Social Media
M [nformation

- pri Pl . o .
Private AN L Ol Farmers concerns on data collection and use
M Civil Society

The scope of data collection varies signifi- My main concern is that farmer information could
cantly among stakeholders. Civil society orga- be used by organizations to mobilize resources with-
nizations often limit their data collection to ba- out the farmers knowing or getting any benefits.
sic contact information. In contrast, the na- - Wote Farmer
tional government and private sector gather

more comprehensive data, including location | am concerned that in case of a farmer’s death
details, land title information, extensive pro- their information could be used to steal their prop-
duction information and information about ac- erty.

cess to inputs, credits and advisory services.
Such data is important not only for planning
and service provision, but also for enabling the
growth of'a digital agricultural economy.

—Nguumo Ward Farmer

| am afraid that farmer data might be used to ben-
efit the private sector and not the small-scale
farmer.

As data collection grows more comprehen-
sive, farmers have grown increasingly con-
cerned about how this data is being used
and who will benefit from it. For example,

- Wote Farmer
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All the stakeholders that we interviewed

agreed that digital technologies hold the po-

tential to enhance farmers access to informa-

tion and foster community connections.

However, many farmers and civil society orga-

nizations also identified significant problems

and risks with digital technologies in the cur-

rent form. Broadly, these included concerns

about data privacy and security, the uneven dis-
tribution of access and benefits, the impact of
digital services on farmer autonomy, the prior-

itization of private sector needs over those of
farmers. The following analysis of the benefits

and risks is based on data collected from our

case study in Makueni County, which was col-

laboratively analyzed by civil society organi-

zations in Kenya dedicated to food sover-

eignty and agroecology during a two-day work-
shop in Nairobi in May 2024. Additional anal-

ysis was informed by interviews with stake-

holders, donors and policy officials in the

Makueni county and national government.

6.1 Risks and problems of digitalization

for small-scale farmers

The following risks were identified both by
farmers in Makueni County and by civil soci-
ety organizations during the evaluation of digi-
tal technologies.

Data privacy and security:

Data collection and processing are crucial for
developing digital agricultural services.
However, farmers expressed significant mis-
trust regarding the use and sharing of their
data. There is widespread concern that the
data collected by many applications could be
misused or lead to negative consequences.
This mistrust is exacerbated by current fears of
tax hikes, with farmers worried that data col-
lected through this applications and registra-
tion processes could be used to increase their
tax liabilities.

Opaque data sharing practices:

Farmers often lack transparency regarding
how their data is shared by technology de-
velopers. Data sharing extends beyond the pri-
vate sector to civil society organizations,
which sometimes engage in similarly opaque
practices. In Makueni County, for example,
VBAs share farmer data with public and pri-
vate partners through digital platforms intro-
duced by organizations like AGRA. Many
farmers are unaware of the full extent of this
data sharing. Additionally, government-
collected data could be shared with private enti-
ties without farmers’ knowledge. During the
KIAMIS digital farmer profile project, farm-
ers were led to believe their dat would be used
solely for government agricultural support,
without disclosure of potential sharing with pri-
vate companies. Some farmers, for instance,
were particularly concerned about GPS
data on their land being collected without
their knowledge, highlighting significant
gaps in transparency and informed con-
sent.

Data-driven land grabbing:

Farmers are especially wary of land-related
data collection, particularly sensitive infor-
mation such as land titles and geolocation.
Some fear this data could be exploited to claim
their property after death. While digitizing
land records in Makueni County is planned, it
has not begun yet. Although digital land re-
cords could increase title security, they also
risk dispossession, particularly in areas
with complex intergenerational and infor-
mal tenure systems.

Expropriation of traditional knowledge
and resources:

Civil society organizations raised concerns
that digitalization of traditional knowledge,
such as indigenous seed varieties, could be
exploited by more powerful actors without

A growing literature elaborates these risks. See, for example: Hackfort, Sarah. “Patterns of Inequalities in Digital Agriculture: A
Systematic Literature Review.” Sustainability 13, no. 22 (January 2021): 12345. https://doi.org/10.3390/su132212345; Seufert, Philip.
“How Digital Technologies Affect the Human Rights of Peasants and Small-Scale Food Producers.” FIAN International, June 2023.
https://www.fian.org/files/is/htdocs/wp11102127 GNIAANVR7U/www/files/policy%20paper%?20digitalization_rev.pdf

FIAN International, "Disruption or D¢ja Vu? Digitalization, Land and Human Rights," January 27, 2021,
https://www.fian.org/files/files/FIAN Research Paper Digitalization and Land Governance final.pdf; [zabela Bludnik, "Digitalisation
as a Driving Force for Land Grabbing in the Global South," Procedia Computer Science, Knowledge-Based and Intelligent Information
& Engineering Systems: Proceedings of the 26th International Conference KES2022, 207 (January 1, 2022): 26571,
https://doi.org/10.1016/j.procs.2022.09.059; GRAIN, "The Digitalisation of Land: More Data, Less Land," April 15, 2022,
https://grain.org/en/article/6832-the-digitalisation-of-land-more-data-less-land.



fair benefit-sharing. Civil society organiza-
tions dedicated to protecting indigenous seed
varieties have increasingly turned to
digitaltools to create databases and libraries of
locally developed seed. While these digital re-
sources can aid communities in organizing
and potentially sharing their agricultural as-
sets, they also raise concerns about
biopiracy in the absence of legal
protections. organizations have already re-
ported instances where seeds developed by lo-
cal communities were hybridized and com-
mercialized by government entities without
any benefits being shared with the original
seed developers. The risk is amplified with
new genomic technologies such as digital se-
quencing, that enabled digitalization of seeds.

Unequal access:

Much research on the risks to farmers empha-
sizes their potential exclusion from the digital
revolution and the problem of the “digital di-
vide.” Important issues include lack of con-
nectivity, access to smart phones and other
technologies and uneven levels of technologi-
cal proficiency. In addition, a key challenge to
the adoption of digital services in Kenya is the
cost of data, which remains high in the coun-
try.  Though smart phone usage is on the rise
in Kenya, many farmers—especially older
ones—face barriers not only in accessing these
devices but also in feeling comfortable using
digital technologies. In regions like Makueni
County, where the farming population is pre-
dominantly older, this issue is particularly pro-
nounced. Even when a household possesses a
smart phone, it is often not used regularly for
farming activities. While some research has
shown that there is a gap between men’s and
women’s access to smart phones, this was not
found by the project team. In fact in 2024, the
GSMA found that for the first time in Kenya,
access to mobile internet demonstrated gender
parity. Despite equal access by men and
women, the digital divide across the coun-
try raises concerns about the uneven distri-
bution of the benefits of digital agriculture,
potentially exacerbating existing inequali-
ties and leaving some farmers behind.

See, for example: John Kieti et al., "What Really Impedes the Scaling out of Digital Services for Agriculture? A Kenyan Users' Perspective,"

Misalignment of technology with

farmers’ contexts and needs:

Since digital technologies are primarily de-
veloped by the private sector, they often pri-
oritize profitability over farmers’ actual
needs. Indeed, digital agriculture is often
framed within the narrative of “smart agricul-
ture,” which emphasizes risk-taking and a
commercial mindset reliant on external in-
puts. This perspective can be at odds with the
realities and constraints faced by small-scale
food producers. It has also fueled concerns
and mistrust among farmers and it has also lim-
ited the relevance and effectiveness of some
technologies.

Unrealistic expectations about livelihood
constraints:

Some farmers pointed out that digital tech-
nologies make unrealistic assumptions
about their capacity to commercialize. The
Kenya Cereal Enhancement Program Climate
Resilient Agricultural Livelihood (KCEP-
CRAL) —a program that was conceived as a
use-case for digital technologies through its
data collection and “e-incentive” system-
serves as a pertinent example. KCEP-CRAL
was designed to provide farmers with debit
cards to enable them access subsidized inputs.
The program offered seeds, fertilizers, pesti-
cides and even crop insurance. During the first
year, farmers were asked to pay 10% of the to-
tal costs. The program’s design included a
phased reduction in subsidies over three years,
expecting farmers to gradually shoulder more
of the financial burden. However, many of the
farmers we spoke to found it increasingly dif-
ficult to continue purchasing inputs as their fi-
nancial obligations grew. Indeed, social re-
search on similar development programs that
offer loans for agricultural inputs has illus-
trated that small-scale farmers suffering from
climate vulnerabilities and food insecurity are
likely unable to commercialize through indi-
vidual loans due to structural issues, including
the lack of markets as well as other expenses
for basic subsistence and school fees.  This ex-
ample highlights a broader issue: these

Smart Agricultural Technology 2 (December 1,2022): 100034, https://doi.org/10.1016/j.atech.2022.100034.
Digital Frontiers and USAID, "Kenya Digital Ecosystem Country Assessment," 2020, https://www.digitalfrontiersdai.com/resources

kenya-digital-ecosystem-country-assessment/.

GSMA. The Mobile Gender Gap Report2024. May 2024. Accessed September 15, 2024. https://www.gsma.com/r/wpcontent/uploads
2024/05/The-Mobile-Gender-Gap-Report 2024.pdf?utm_source=website&utm medium=button&utm_campaign=gender-gap-2024.
Miriam Waltz, "Visions of Growth: Agricultural NGOs, Loans, and Indebtedness in Western Kenya," Etnofoor35,no. 1(2023): 51-66.



programs often operate on a commercial-
ization model that fails to account for the di-
verse livelihood strategies and resource con-
straints of small-scale farmers. By dis-
counting these constraints, such programs
risk alienating the very people they aim to
assist.

Short-term benefits over long term-term
sustainability:

Many farmers expressed concern that the “ben-
efits” offered by digital technologies are often
short-term fixes rather than sustainable solu-
tions. Agroecological farmers emphasized the
detrimental long-term impact of synthetic fer-
tilizers on soil health, advocating instead for
practices like the use of locally sourced ma-
nure. Despite this, most digital applications
tend to recommend products that appear to
favor corporate interests over the well-
being of farming communities. These rec-
ommendations often prioritize immediate
gains such as increased yields without consid-
ering the long-term consequences for soil fer-
tility, environmental sustainability, or the re-
silience of farming systems. This focus on
short-term benefits can undermine the eco-
logical and economic sustainability of

small-scale farming, leaving farmers de-
pendent on external inputs and vulnerable
to the shifting demands of the market.

Neglecting structural challenges:

Many of the critical challenges farmers face
are structural in nature and cannot be ad-
dressed by digital solutions alone. For exam-
ple, increasingly erratic rainfall due to climate
change has made water scarcity for irrigation a
top concern. Other significant structural barri-
ers include limited access to land, particularly
for women and youth, as well as difficulties in
obtaining quality seeds and reaching markets.
Without addressing these underlying struc-
tural challenges, digital agriculture risks of-
fering superficial solutions at best and at
worst, lead farmers into debt and encour-
age the adoption of unsustainable practices.

Unfulfilled expectations, business failures
and problematic roll-outs:

Many of the applications introduced in
Makueni over the past six years have either
gone out of business or stopped being updated.
Farmers are skeptical about the promises of
digital technologies and wary of registering

Case in point: Safaricom’s DigiFarm service

DigiFarm, launched in 2017 by telecommunications giant Safaricom, was designed as a
‘one-stop shop’ for farmers. It is available both on feature phones via USSD (Unstructured
Supplementary Service Data) and as a smart phone application. Building on the success of
Safaricom’s M-PESA, DigiFarm claimed to revolutionize farming by easily integrating with
Safaricom’s services. The platform offers access to third-party services such as inputs, financial
and advisory services, crop insurance and an agricultural market place.

In 2018, Safaricom introduced DigiFarm Village, aiming to expand the service through field
experts across the country, with Makueni County being one of the target areas. However,
challenges soon emerged. One farmer in Kibwezi reported registering on DigiFarm but receiving
no follow-up support. She also noted that non-farmers were registering to receive inputs, which
they then sold instead of using them for farming. Despite these issues, DigiFarm claimed to have
registered over 150,000 farmers in Makueni county at one point. Today DigiFarm is no longer
operating in Makueni County and it remains unclear how this data is being stored and with whom
it’s being shared.

While DigiFarm continues to operate in Kenya, it has not lived up to the high expectations set
for it. This is because DigiFarm misunderstood farmers’ needs and financial constraints. It has
failed to generate a profitable business model even with the backing of one of the largest telecom
providers in the country. DigiFarm thus raises important questions about the promises of market-
driven digital agricultural technologies.



with services that lack a proven track record.
The example of DigiFarm, described below,
highlights broader concerns about the reliabil-
ity of digital applications.

Privatization of public infrastructures:
Agricultural extension officers in Makueni
County acknowledged the potential of digital
technologies to deliver information to farmers
dispersed across vast geographic areas.
However, they expressed concern that the ex-
pansion of digital services might accelerate
the decline in funding for extension ser-
vices. These officers stressed the importance
of their role in providing rigorously vetted and
unbiased information, something that private
digital advisory services often lack. As public
extension services have weakened, philan-
thropies and civil society organizations have
introduced new models of extension work
over the past decade, such as the VBA. This
community-based model fills some gaps left
by traditional public services but because
VBAs are unpaid volunteers, they are encour-
aged to pursue business ventures such as open-
ing Agrovets to sell agricultural inputs or col-
laborating with the private sector to share farm-
ers’ data. This shift towards digital advisory
services combined with the VBA model, un-
derscores a growing concern; agricultural
advisory services are increasingly becom-
ing privatized. This trend risks promoting
agricultural practices that foster
dependancy on agribusiness and big tech
companies.

Undermining farmer autonomy and

food sovereignty:

Farmers and civil society organizations have
voiced concerns that digital technologies de-
veloped by private sector actors may in-
crease dependancy among farmers by em-
phasizing the use of external inputs while
marginalizing local, indigenous and
agroecological practices in advisory ser-
vices. Furthermore, the continuous collection
of data on farming practices enables height-
ened surveillance by both the private sector
and government, which threatens the privacy
and autonomy of small-scale food producers.
In Kenya where advisory services form bulk of

the digital offerings, these concerns about au-
tonomy and food sovereignty are particularly
pronounced. They center on whose interests
shape the information provided, the types of
practices endorsed and the overall credibility
and accuracy of the advice disseminated.

Biased and/or inaccurate information:
Traditionally, farmers navigate conflicting
advice from neighbors, agrovets, extension of-
ficers or NGOs by assessing the credibility of
these sources based on their personal knowl-
edge and the context in which the advice is
given. In contrast, the digitally delivered infor-
mation lacks this transparency, making it
much harder for farmers to discern potential bi-
ases or inaccuracies. For instance, while it may
be evident that applications developed by agri-
business giants like Bayer might prioritize so-
lutions involving their own products, the bi-
ases of other digital tools are often far less
clear. This lack of transparency complicates
farmers’ ability to make informed decisions.
Extension officers in Makueni county have
also expressed concerns, pointing out that
farmers are increasingly receiving informa-
tion that is not only poorly vetted but also po-
tentially inaccurate. Unlike digital tools, these
officers have a deep understanding of the re-
source constraints faced by small-scale farm-
ers and are more likely to recommend prac-
tices that are both realistic and contextually ap-
propriate. Although digital agriculture is of-
ten heralded for its potential to enable more
precise and informed decision-making on
farms, a significant and growing concern
among farmers is the unreliability of infor-
mation provided by digital agricultural
tools. For instance, during the study period,
digital weather forecasts inaccurately pre-
dicted rain weeks before they occurred. Such
inaccuracies not only erode trust in digital
agriculture but also cast doubt on the
broader claim that these technologies can
constantly deliver precise and actionable in-
sights. This has led some researchers to dub
digital agriculture “imprecision farming.”

Oane Visser, Sarah Ruth Sippel, and Louis Thiemann, "Imprecision Farming? Examining the (in)Accuracy and Risks of Digital
Agriculture," Journal of Rural Studies 86 (August 1, 2021): 623-32, https://doi.org/10.1016/j.jrurstud.2021.07.024.



Inaccuracies may also stem from flawed un-
derlying data. Farmers wary of privacy and se-
curity risks, may deliberately provide false in-
formation to digital platforms as a protective
measure. This is particularly likely when there
is a lack of informed consent and transparency
about how their data will be used. As a result,
the very foundation of the digital information
provided may lead to further inaccuracies.
Thus, issues of data protection and trans-
parency are critical to addressing the
broader problem of inaccurate information
in digital agriculture.

Insufficient agroecological information:
Most mobile phone applications that offer
advisory services promote the use of external
inputs such as commercial seeds, synthetic fer-
tilizers and agro-chemicals, including pesti-
cides and herbicides. Few applications pro-
vide information on locally available
agroecological inputs and soil amendments.
Additionally, the limited digital resources on
agroecology often lack the user-friendliness
and accessibility of those developed by the pri-
vate sector. As a result, farmers are receiv-
ing heavily biased advice that pushes them
to become reliant on costly external inputs
and excludes sustainable, locally adapted
farming practices.

Digital surveillance:

Digital technologies in agriculture collect ex-
tensive data on farmers, which may be shared
with private sector companies, governments
and development organizations. Some of this
data can be useful for informed governance,
strategic planning and improving agricultural
practices. For example, accurate information
on food stocks can help governments ensure
food security. However, data sharing also
raises concerns about surveillance and con-
trol. Farmers in Kenya are being asked to pro-
vide increasing information about their land
and practices to the government and the pri-
vate sector. This allows institutions to monitor
what farmers are doing. Monitoring is built
into the e-incentive system that the govern-
ment is developing. Through e-incentive

system, KALRO aims to collect geo-located
yield data that will enable them to do perfor-
mance monitoring and update e-incentive cri-
teria. The system thus enables the government
to monitor not just the delivery of e-incentives,
but also the performance of farmers. This in-
formation can be used to adjust eligibility, so
that farmers who do not perform as well are no
longer eligible for subsidies. However this can
also have additional consequences. The gov-
ernment could increase the tax on farmers, pe-
nalize those that do not use the practices pre-
scribed or even prosecute farmers for seed
sharing (which is currently prohibited under
Kenya’s Seeds and Plant Varieties Act).

Nudging farmers towards monocropping:
Most advisory services developed by the
private sector tend to focus on commercial
crops, which make them incompatible
with growing interest in cultivating and pre-
serving indigenous vegetables, especially
after the pandemic. Information on planting,
pests and disease are also typically oriented
around single crops, rather than the
polycultures that are more common and sus-
tainable. This implicit proportion of
monocropping can increase pest and disease
pressures, reduce biodiversity and decrease
the overall resilience of farming systems.

Diminishing collective power:

Digital agricultural tools aim to provide finan-
cial and market opportunities for farmers, but
this trend risks undermining the power of
collective organizations and institutions de-
veloped by farmers. For instance, many
farmer organizations have established table
banking projects to offer small loans for
purchasing tools and inputs, with the risks col-
lectively guaranteed. If farmers cannot
repay these loans, the loss to the organization
is minimal. However, many financial
institutions have begun offering micro-credit
to farmers. While these loans may be more “‘ef-
ficient,” they pose significant risks. In case of
harvest failure, farmers face serious losses and
some institutions have sought compensation
for unpaid loans by seizing farmers’ limited re-
sources, including the roofs from their houses.

Glenn Davis Stone, "Surveillance Agriculture and Peasant Autonomy," Journal of Agrarian Change 22, no. 3 (2022): 608-31,

https://doi.org/10.1111/joac.12470.

Kenya's 2012 Seeds and Plant Varieties Act currently prohibits and even criminalizes the sale and exchange of peasant seeds, making it
illegal to sell uncertified seeds. This law has sparked significant concern among farmers and their advocates, who argue that it
undermines traditional, farmer-managed seed systems. In response, farmer organizations are actively pushing for a review of the Act to
protect and promote these farmer-managed seed systems. See: https://defendingpeasantsrights.org/en/kenyan-farmers-challenge-the-

constitutionality-of-seed-law.



Additionally, digital tools risk diminishing
the collective bargaining power of farmers.
Numerous organizations have highlighted the
crucial role of cooperatives in pooling re-
sources, offering loans and providing market
access. However, several people in Makueni
County noted the challenges of maintaining
good governance and trust in cooperatives, cit-
ing past issues with coffee cooperatives in the
area. Despite these challenges, many digital
technologies developed by the private sec-
tor targetindividual farmers rather than fa-
cilitating collective organization and bar-
gaining, further eroding the strength of
farmer cooperatives.

Financialization of land and resources:

The collection of data on land ownership
and tenure, farmer production practices
and other resources is empowering public
and private actors to create a new class of as-
sets. These assets are gaining value in the
context of climate change, as carbon markets
enable corporations and other entities to
claim decarbonization by investing in conser-
vation and ecosystem services. Kenya is posi-
tioning itself as a leader in carbon credits is-
sued in Africa.” Moreover, while companies
offer payments to small-scale farmers for eco-
system services that sequester carbon—such
as agroforestry and no-till agricul-
ture—experiences in other countries suggest
these farmers may not reap the benefits of their
changing practices.” They might also be pres-
sured to adopt practices or plant crops that are
not advantageous to them. For instance, farm-
ers in Makueni are being encouraged to plant
mango and avocado trees to gain carbon cred-
its through agroforestry. However, without es-
tablished markets for these crops, the income
from carbon credits alone may not ultimately
provide adequate benefits.

“Digifarm failed in my area because | feel
Safaricom did not do proper vetting, many people
who registered to the program were not farmers, so
they would take the inputs and then sell them.””

-Kibwezi farmer

Data analysis workshop, Nairobi, May 2024

“Kenza Bryan, "The Looming Land Grab in Africa for Carbon Credits," December 6, 2023, https://www.ft.com/content/f9bead69-7401-

44fe-8db9-1¢c4063ae958c.

*" Melissa Gémez Gil and Philip Seufert, "Coffee and Carbon in Colombia: Human Rights Concerns at the Intersection of Food Systems,
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6.2 Benefits of digital technologies for agroecology and food sovereignty:
Fostering connections between humans and nature
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Technologies that promote food sovereignty
and agroecology foster the exchange of local
knowledge, collective care, resources and sus-
tainable practices. By doing so, they reinforce
community resilience, resource independence
and ecological balance. Social movements and
civil society organizations advocating for food
sovereignty are increasingly establishing cri-
teria for appropriate technology, alongside fair
protections for small-scale food producers.
However, to genuinely advance agroecology,
these technologies must adhere to ten elements
of agroecology agreed to by the Food and
Agriculture Organization:

Diversity
Co-creation and sharing knowledge g8
Synergies

Efficiency

Recycling

Resilience

Human and social values
Culture and food traditions
Responsible governance
Circular and solidarity economy
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HUMAN AND CO-CREATION AND CULTURE AND
SOCIAL VALUES SHARING OF KNOWLEDGE FOOD TRADITIONS

Digital agriculture, in its current form, is often
at odds with these principles. Dominated by
the private sector interests, it tends to promote
external inputs that reduce biodiversity and
cause long-term harm to soils, while top-down
information flows prioritize private sector and
government value chains. As a result, the con-
nections facilitated by digital agricultural tech-
nologies predominantly link farmers to corpo-
rations rather than fostering community-
driven innovation. Nevertheless, digital tech-
nologies can significantly contribute to
agroecological transformation when they
are farmer-led. Below are some of the ways
that digital technologies may strengthen com-
munity food sovereignty and the transition to
agroecological food systems.

The 10 elements of agroecology

D
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CIRCULAR AND
SOLIDARITY ECONOMY

https://openknowledge.fao.org/server/api/core/bitsreams/99ed290e-1c80-4687-ba83-3ab58ef19b24/content

Ayms Mason et al., "Agroecological Intelligence: Establishing Criteria for Agroecologically Appropriate Technology" (A Bigger
Conversation, 2024), https://abiggerconversation.org/wp-content/uploads/2024/05/ABC_Agroecological-Intelligence-Report Final 2805
24.pdf.

Hannah Wittman, Dana James, and Zia Mehrabi, "Advancing Food Sovereignty through Farmer-Driven Digital Agroecology," Ciencia
e Investigacion Agraria: Revista Latinoamericana de Ciencias de La Agricultura 47, no. 3 (2020): 235-48.
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Digital platforms have the potential to
greatly enhance agrobiodiversity by facili-
tating the sharing of seeds and
agroecological inputs. In Kenya, civil society
organizations are already creating online cata-
logs, libraries and platforms to support
biodiversity and farmer-managed seed sys-
tems. For instance, the Seed Savers Network
in Kenya collaborates with farmers to develop
and preserve local seed varieties, establish
seed banks and expand sharing networks.
Digital platforms can scale up these initiatives
by connecting more farmers and communities.
However restrictive seed laws in Kenya pres-
ent a significant barrier. To fully harness the po-
tential of these technologies, Kenya must es-
tablish a supportive legal and governance
framework that prioritizes farmers’ rights to
save, share and exchange seeds.
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Even though most digital technologies are of-
ten developed by technology companies, civil
society organizations identified a number of
ways in which digital technologies can enable
co-creation of specific knowledge and innova-
tions.

Facilitating information sharing:
WhatsApp groups have become an indispens-
able tool for farmers, civil society organiza-
tions and extension agents in Makueni County.
Nearly every farmer we met with who had ac-
cess to a smart phone was actively involved
inn WhatsApp groups with other farmers in
their area. These groups facilitate the ex-
change of crucial information and the organi-
zation of small collective infrastructure pro-
jects. In the context of reduced public exten-
sion services, these groups also enable exten-
sion officers to efficiently communicate with
farmers groups about pests, diseases and other
production challenges.

Enabling connections between agroecological

farmers and movements:

Civil society organizations are leveraging
digital tools-such as email, text messaging
and social media-to forge connections be-
tween individuals and link local activists

with global movements. These technologies
enable local farmers’ organizations to engage
with regional, national and international net-
works advocating for policies that uplift small-
scale food producers. This digital interconnec-
tedness amplifies the collective voice and in-
fluence of agroecological communities.

Fostering farmer-to-farmer learning:

While in-person farmer-to-farmer learning
remains invaluable, civil society organizations
are increasingly harnessing digital technolo-
gies to create new avenues for farmer educa-
tion. For instance, Biovision’s Infonet, a web-
based platform and database, provides farmers
and other stakeholders with access to research
and insights on sustainable agricultural prac-
tices. This resource is actively utilized by field
officers and farmers in Makueni to address
practical agricultural challenges. Similarly,
the Grow Biointensive Agricultural Center of
Kenya (G-BIACK) has produced YouTube vid-
eos on sustainable pest control methods, such
as those for the Black Soldier Fly, as well as
music videos on climate change to raise
awareness. During our visit to Makueni, we
met a farmer and community leader who was
participating in an online course on soil biol-
ogy via Zoom. Farmers are increasingly em-
bracing these diverse technologies apart is
their ability to facilitate direct connections
between farmers and farmer organizations.
Although they may operate on corporate plat-
forms that collect data and make algorithmic
suggestions (such as YouTube), the primary in-
telligence driving these initiatives comes from
farmers and researchers, not artificial intelli-
gence.

Documenting and sharing local innovations:
In Kenya, numerous organizations are actively
engaged in supporting and highlighting
farmer-led innovations across diverse agricul-
tural practices. These initiatives often involve
in-person events where farmers can directly in-
teract, exchange ideas and learn from one an-
other’s experiences. However, the advent of
digital technologies present new opportunities
to broaden these exchanges. By leveraging
digital platforms, farmers can document
and disseminate their innovations remotely,
overcoming geographical barriers and fa-
cilitate a wider reach.
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Monitoring and evaluation of agroecological

projects:

A key principle of agroecology is farmer-
centered knowledge generation, where re-
searchers and scientists collaborate closely
with farmers to identify priorities and co-
develop and test local innovations that address
shared challenges. Researchers and scientists
often work with farmers to define priorities
and to develop and test local innovations that
enable farmers to address shared challenges.
Digital communication tools, such as SMS
and WhatsApp, have the potential to signif-
icantly enhance this collaboration by facili-
tating real-time, two-way communication
between farmers and researchers, thereby
generating greater support and evidence
for agroecology.

From an agroecological lens, efficiency refers
to the enhancement of production by using
fewer external resources. From this perspec-
tive, digital technologies can enable farmers to
be more efficient in several ways.

Providing timely information:

Many farmers that we met appreciated receiv-
ing up-to-date information on weather and
market prices through SMS and mobile phone-
based applications. KALRO has developed
several online platforms and Makueni County
government also sends out text messages on
weather. This information can be helpful for
farmers in deciding when to plant, harvest and
sell their crops. In addition, KALRO’s data on
market pries is also being used by some coop-
eratives that collectively market cereals to
make decisions on whether to sell their pro-
duce. Some large-scale farmers, particularly
those with over 10 Hectares in production, re-
ported consulting market price dat provided by
KALRO.

Assisting with record keeping:

Digital technologies can also provide farmers
with tools for basic record keeping, including
planting and harvesting schedules as well as
budgets. In Makueni, we met a young farmer
who had developed a digital farm record-
keeping tool specifically for his community,
demonstrating the practical benefits of such in-
novations. However, while these tools may be

o

useful, they also raise important concerns
about data privacy and security. Farmers must
carefully evaluate these tools to ensure that
their data is protected and that there is trans-
parency in how their information is collected,
used and shared.

Access to credit:

Some farmers utilizing digital service to ac-
cess credit and insurance. However, few
small-scale farmers we interviewed have the
capacity to take on substantial credit beyond
small loans from table banking. Most small-
scale farmers rely minimally on external in-
puts and seek advice from friends, service pro-
viders, the government and agricultural input
suppliers before making purchases.

Soil and water management:

Digital tools can play arole in addressing chal-
lenges related to water and soil management.
For instance, soil sensors provide valuable
data on moisture levels, pH and micronutrient
content, helping farmers gain a deeper under-
standing of their soil health. However, soil
health extends beyond just chemical metrics;
biological factors like microbial activity and
organic matter are also vital. While digital
tools offer precise and actionable insights,
they capture only a segment of the soil’s com-
plex ecological profile. Thus, while these tech-
nologies are instrumental in enhancing soil
management, they should be seen as com-
plementary to a more holistic approach that
integrates both digital data and traditional
knowledge to achieve comprehensive soil
health and sustainability.

Digital technologies can contribute to the nu-
trient recycling principles of agroecology by
facilitating the sharing of agroecological in-
puts and practices among farmers. These tech-
nologies enable the efficient exchange of re-
sources such as compost, organic fertilizers
and pest management solutions, which help in
reducing waste and promoting sustainable use
of materials.



. Circular and solidarity economy:

Digital technologies can foster shorter and Positive feedback from farmers
more resilient supply chains. Some farmers in

Makueni are leveraging digital applications to
market their products. Currently, many rely on
platforms like Facebook and WhatsApp
groups to sell surplus crops, such as mangoes
within their communities and nearby urban
centers, including Nairobi. These digital tools
are playing a crucial role in bridging the gap be-
tween rural and urban areas fostering stronger

Digital Agriculture is the future and more
farmers need to embrace digital technologies in
Agriculture.

-Kibwezi East Farmer

connections between producers and consum- | expect that once | register to a digital
ers. We also encountered entrepreneurs collab- platform, | will have access inputs, information,
orating with farmer cooperatives in Makueni and marketing for my products.

to develop digital platforms specifically de- -Kibwezifarmers.

signed to enable farmers to market
agroecological and organic produce directly to
consumers. These direct connections have
the potential to secure better prices for farm-
ers while providing consumers with access
to fresh healthy food. However, it is essential
to critically evaluate organizations, companies
and entrepreneurs that are developing farmer-
to-consumer platforms. There is a risk that
these platforms could evolve into a new form
of “middlemen,” imposing high fees on farm-
ers and undermining the very benefits they
promise to deliver.
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The digital agricultural revolution is currently
being heralded as a transformative force in
food systems. However, historical precedents
show that previous “revolutions” have fre-
quently facilitated the outflow of resources
and capital from the African continent, leaving
small-scale farmers with little improvement in
their circumstances.” Given that this revolu-
tion is predominantly driven by private sector
entities and philanthropies linked to the
“Green Revolution,” there is substantial rea-
son for skepticism regarding the genuine bene-
fits of digital technologies. Moreover, the com-
putational processes behind these technolo-
gies often remain “black boxed”, creating chal-
lenges for civil society and researchers in eval-
uating their true impact.

The findings of this report reveal that digi-
tal technologies alone will not advance food
sovereignty or enhance agroecological prac-
tices when their primary purpose is to con-
nect farmers with agribusiness and finan-
cial institutions. Many digital tools devel-
oped by the private sector tend to increase
farmer dependency, shift the burden of risk
onto individual farmers and foster indebted-
ness. In these scenarios, it is the private sector
that benefits, not the farmers. In Kenya, where
agribusiness 1s already “ascending,” digital
technologies are likely to reinforce and widen
structural inequalities, with large firms captur-
ing the benefits over small businesses and
farmers.

The dominance of the private sector in digital
agriculture may have significant ecological
consequences. Although digital technologies
are frequently promoted as part of “climate-
smart agriculture,” they are often designed to
support Green Revolution practices, such as
the use of synthetic fertilizers, agrochemicals
and commercial seeds. Over time, these prac-
tices can degrade soil health and reduce
agrobiodiversity, ultimately weakening the re-
silience needed to address climate change. For
Kenya, which is already grappling with
heightened climate vulnerability, the current
trajectory of digital agriculture may inadver-

tently exacerbate these challenges. However,
digital technologies can potentially support
agroecological practices. As described above,
farmers are leveraging social media appli-
cations to build connections with each
other, farmer groups, government officials,
consumers and civil society organizations.
These networks enhance farmers’ access to
information, resources and support
thereby strengthening their rights and au-
tonomy. Importantly though, disparities in re-
sources between farmers’ organizations, civil
society, governments and the private sector-
such as differences in usability design, Al com-
putational power and software updates- can ex-
acerbate existing inequalities. This imbalance
risks reinforcing prevailing power dynamics
and deepening reliance on multinational cor-
porations.

To ensure that digital technologies do not ex-
ploit farmer data, land and livelihoods, it is cru-
cial for all stakeholders to play a proactive
role. The following recommendations were
collaboratively developed by civil society or-
ganizations during a workshop where the find-
ings of this case study were presented.

Raise awareness and educate farmers about
data and digital technologies:

While farmers are increasingly encouraged to
adopt a variety of digital technologies, they of-
ten lack critical information about how their
data is used, the origins of the information
provide to them and the long-term conse-
quences of engaging with specific technology
providers. To bridge this gap, civil society or-
ganizations must take a proactive role in ed-
ucating farmers and their organizations
about data privacy laws and boarder impli-
cations of digital technology use in agricul-
ture. This includes providing accessible train-
ing that equips farmers with the knowledge to
make informed decisions about their digital in-
teractions.
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Enhance knowledge and capacity on data
privacy and protection:

It is essential for civil society to deepen its
understanding of both the technical and le-
gal dimensions of data governance. This will
enable more effective participation in partici-
patory governance and the active monitoring
of digital agricultural technologies for poten-
tial data breaches. The enforcement of the
Kenya Data Protection Act heavily relies on
civil society and other actors reporting
breaches to the Office of the Data Protection
Commissioner. Therefore, civil society orga-
nizations working with farmers should build
their capacity to monitor data protection issues
and report breaches to the appropriate authori-
ties.

Leverage appropriate technologies to en-

courage and support young people in

adopting agroecological approaches:

Farmers’ organizations are increasingly lever-

aging digital technologies to build knowledge

and support for agroecology. For instance, G-

BIACK is creating music videos on YouTube

to raise awareness about various agricultural is-
sues. Given that young people are the primary

users of digital platforms, civil society orga-
nizations should harness these technologies

to engage youth and showcase stories of
young individuals integrating digital tools

into their agroecological practices. This ap-

proach not only empowers the next generation
but also provides valuable opportunities for on-
going technology assessment.

Utilize digital technology to enable farmer
to-farmer learning and horizontal knowl-
edge:

Farmers are increasingly using social media
platforms like WhatsApp and Facebook as
well as tools like Zoom, to exchange informa-
tion and access courses on agroecological prac-
tices. CSOs should explore innovative ways
to enhance these digital channels, facilitat-
ing direct sharing of best practices, innova-
tions and experiences among farmers. This
approach can significantly bolster farmer au-
tonomy and collective learning. Additionally,
CSOs should collaborate with telecommuni-
cations providers to subsidize data costs, en-
suring that farmers can access and benefit
from these digital resources effectively.

Develop inclusive technology assessment
programs:

Farmers’ movements and civil society are ac-
tively evaluating which technologies best sup-
port agroecology and food sovereignty.
Institutions like the African Technology
Assessment Platform (Afri-TAP) provide an
important model, empowering these groups to
collaboratively and continuously assess tech-
nological impacts. These models can be lo-
cally and regionally adapted, facilitating the
sharing insights and fostering more informed,
context-specific decisions.

Co-create digital technologies with farmers

that address their needs and livelihood con-
straints:

Effective digital solutions for small scale farm-
ers require close collaboration between farm-
ers and researchers. Engaging farmers in the
development process ensures that technolo-
gies are tailored to address their specific
challenges and opportunities. This approach
should include designing digital tools that are
accessible in local languages, reflecting the lo-
cal context, culture and practices. By co-
creating technologies with input from farmers,
technology providers can create solutions that
are more relevant and impactful.

Enhance transparency on sponsored con-
tent and data sharing:

To foster trust and ensure the ethical use of digi-
tal agricultural technologies, it is crucial to
improve transparency regarding spon-
sored content and data sharing practices.
Technology providers should clearly disclose
any sponsored content on their platforms, al-
lowing farmers to easily identify when content
or recommendations serve third-party inter-
ests. Additionally, companies must offer clear
and accessible information about how farm-
ers’ data is collected used and shared. This in-
cludes detailing the purposes of dat collection,
the types of data collected and any third parties
with whom the data is shared, ensuring that
farmers are fully informed about the handling
oftheir information.
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Incentivize technology developers and gov-

ernments to advance digital technologies

that promote agroecology:

This research underscores the potential of digi-

tal technologies to enhance small-scale farm-

ers’ agroecological practices. Given that do-

nors provide a significant portion of the fund-

ing for digital services, they hold a crucial role

in shaping the digital agricultural landscape.

Donors should prioritize investments in

non commercial digital technologies, par-

ticularly those developed by research insti-

tutions like KALRO, civil society, farmers’

organizations and other researchers to cre-

ate a strong, agroecology-focused digital in-

frastructure. Additionally, donors can fund

initiatives that involve co-creation of technol-

ogies with framers, ensuring that digital inno-

vations are tailored to the needs of
agroecology. By doing so, they can promote eq-
uitable distribution of the benefits of digital ag-
riculture, while supporting sustainability and

biodiversity.

Fund capacity building for civil society to
engage in agricultural data governance:
Effective data governance requires active par-
ticipation from farmers’ organizations and
civil society. However, these groups often lack
the expertise needed to navigate data
protection and the complexities of
datafication. Without targeted capacity-
building efforts, the private sector may domi-
nate data governance discussions. Donor can
bridge this gap by funding civil society orga-
nizations to enhance their knowledge and
skills, fostering more inclusive and effective
agricultural data governance.

Digital Agriculture, Data Harvests, and Food Sovereignty in Kenya

Strengthen data privacy protection for agri-
cultural data:

Kenya has already exhibited leadership in de-
veloping agricultural data governance.
However, current protection of farmers’ data is
inadequate. A key challenge is the distinction
between personal and non-personal data in ag-
riculture. Most agricultural data isn't classified
as “personal data.” According to the DPA, per-
sonal data is any information related to an iden-
tifiable natural person. By contrast, non-
personal data includes weather, machine dat
and agronomic data such as yield, nutrient and
soil information, which are not protected un-
der the DPA. However when combined (e.g
yield data with location dat), agricultural data
can reveal personal information, blurring the
distinction between ‘personal’ and ‘non-
personal’ data. Critical questions persist re-
garding which types of data should be classi-
fied as personal and therefore protected under
the DPA. As the current framework primar-
ily addresses the farmer profile system, it
must clearly define what data will be
shared, with whom and under what circum-
stances.

Enhance transparency and privacy in pri-
vate sector data collection:

While private sector data collection must com-
ply with the DPA, small-scale farmers often
lack negotiating power in contract and licens-
ing agreements, which are typically mistrusted
due to complex terms MoALD can play a vital
role in strengthening data governance across
the digital agriculture system by ensuring that
private sector data practices are transparent
and ethical. Through Memorandums of
Understanding, data sharing agreements and
other partnerships. MoALD should provide
clear, actionable guidelines on informed con-
sent. This includes defining what constitutes
informed consent and mandating transparency
and data ownership protocols for technology
providers.




Establish a framework to protect
biodiversity and farmer-managed seed sys-
tems amid increasing digitalization of plant
genetic resources:

Local and indigenous seeds represent a critical
form of “data” that currently lacks adequate
protections. To prevent biopiracy and appro-
priation and to promote biodiversity, the gov-
ernment should establish a robust regula-
tory framework that supports and safe-
guards farmer-managed seed systems.
Additionally, the government should create
a framework to ensure equitable benefit-
sharing in instances where “digital infor-
mation sequencing” of Kenya’s plant
genomic resources is involved. Such mea-
sures are essential to preserve the integrity of
indigenous knowledge and to ensure that the
benefits derived from these resources are
fairly distributed.

Include agroecology practitioners as stake-
holders in data governance policies:

The Data Governance Framework includes a
mechanism for farmer participation through
the Data Governance Council. This Council,
as described in the Framework, includes se-
nior management from MoALD and various
stakeholders. However, the Council lacks rep-
resentation from agroecology practitioners
and farmers’ organizations. ISFAA provides a
model for a multi-stakeholder and
multisectoral platform that can address the
needs of small-scale food producers.
Including these groups in the Council will en-
sure that the voices and interests of
agroecology practitioners are considered in
policymaking.

Develop and enforce data governance regu-
lations at the county level:

While the national government should
strengthen data governance policies, county
governments should also develop data gov-
ernance framework to govern their own
practices of data collection and sharing.

Ensure credibility and neutrality of content
on digital apps:

Efforts are needed to ensure that the informa-
tion provided to small-scale farmers through
digital applications is reliable and unbiased.
Digital advisory services should offer infor-
mation on a range of practices, allowing farm-
ers to choose freely based on the best possible

information suited to their needs. The govern-
ment can play a role in certifying the valid-
ity of information provided through digital
applications, while civil society organiza-
tions can monitor these applications to
maintain impartiality.

Incorporate digital technologies into the
National Agroecology Strategy implemen-
tation framework:

Digital technologies should be integrated into
the National Agroecology Strategy implemen-
tation framework. Applications and digital
technologies produced and managed by
KALRO and MoALD should include infor-
mation and support for agroecology. This inte-
gration ensures that digital tools are aligned
with the goals of promoting sustainable agri-
cultural practices and supporting small-scale
farmers.

Develop a transparent framework to iden-
tify agroecologically appropriate technol-
ogy:

The government and interested stakeholders,
including civil society, should develop a
framework to ensure that technology is devel-
oped and deployed in an equitable and respon-
sive manner for farmers and other stake-
holders. Critical questions that might be con-
sidered include:
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These questions ensure that technology devel-
oped is equitable and responsive to the needs
of farmers and all stakeholders more gener-
ally. These kinds of questions should form the
basis of any policy framework on adoption of
any technology.
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All stakeholders should work together to:

» Refine the meaning and practice of in-

formed consent:

The DPA underscores the importance of “in-
formed consent,” requiring that individuals, in-
cluding farmers, be given clear and compre-
hensive information about how their data will
be used, the purposes for its collection and any
third parties with whom it may be shared.
However, the concept of “informed” consent
remains ambiguous. A key issue is the wide-
spread lack of transparency, which under-
mines farmers’ understanding of how their
data will be used, shared and stored. Privacy
statements associated with digital applications
are often long, vague or convoluted making it
difficult for farmers to fully understand the im-
plications of their consent. This lack of clarity
hampers their ability to make truly informed
decisions about participating in digital plat-
forms and services, posing significant chal-
lenges to protecting their privacy and the secu-
rity of agricultural data. Moreover, there are
broader issues with informed consent. First,
consent is typically obtained once but data
may be shared indefinitely. Second, even if
farmers understand the risks of data sharing,
they have limited bargaining power compared
to technology developers, who unilaterally set
the terms of data use. All stakeholders should
work together to develop informed consent
practices that empowers farmers, inform
them of their rights and establish an ongo-
ing ability to retract consent.

Develop new models of human-rights based
data governance that respect farmers’
rights:

Farmers must have meaningful control over
data collected about themselves, their commu-
nities and their lands. Policies should guaran-
tee their rights to access, correct, erase and
transfer data while recognizing the collective
dimensions of data governance. Farmer orga-
nizations should play a central role in shaping
rights-based approaches that cover the entire
data lifecycle, including models of collective
stewardship such as farm/data cooperatives or
democratically managed data commons. Such
approaches can strengthen collective bargain-
ing power and food sovereignty. To achieve

Digital Agriculture, Data Harvests, and Food Sovereignty in Kenya

this, researchers, governments and the private
sector must collaborate with farmer organiza-
tions to co-create human rights-based frame-
works for data governance. These frameworks
should draw on principles from the African
Charter on Human and Peoples’ Rights and the
UN Declaration on the Rights of Peasants and
Other People Working in Rural Areas to estab-
lish equitable models of data governance that
empower farmers in the digital age.
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