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Statement of Purpose

This document aims to explore and articulate the strategic value of developing an
Artificial Intelligence (AI) chatbot tailored to assist subsistence farmers in Kenya. As
TerraTrend continues to innovate in the realm of technology solutions, this initiative
aligns seamlessly with our mission to leverage advanced technologies to solve real-world
problems, particularly in sectors where technology can lead to transformative change.

Subsistence farming in Kenya represents a critical segment of the nation's economy and
societal structure. Farmers in this sector face numerous challenges that hinder their
productivity and sustainability. By integrating Al technologies into their daily
operations, we envision a significant uplift in their agricultural practices, which can lead
to increased yields, enhanced decision-making, and ultimately, improved quality of life.
This document will outline why such an innovation is not only beneficial but necessary,
detailing how it supports our broader goal of promoting sustainable development
through technology.

Significance

Anthropogenic climate change presents a formidable challenge to agricultural
productivity, especially in vulnerable regions of the Global South, including parts of
Kenya. These areas, often reliant on agriculture not just for economic activity but also
for community sustenance, face heightened risks due to their exposure to the adverse
effects of climate shifts. Our initiative, FarmAid, is designed to respect and integrate
into existing farming practices while providing critical technological tools to help
farmers adapt to these evolving environmental conditions.

Through the AI chatbot, TerraTrend facilitates the adoption of sustainable agricultural
strategies, which are crucial for minimizing the impact of climate change on food
production. By offering access to information on drought-resistant crop varieties,
efficient irrigation management techniques, and precise fertilizer usage, the chatbot
aims to empower farmers to make informed decisions. These adaptations are essential
not only for maintaining current levels of productivity but also for ensuring long-term
sustainability and resilience against climate variability. This strategic intervention is
pivotal in safeguarding food security and promoting environmental stewardship in these
at-risk regions.



Background on Subsistence Farming in Kenya

Subsistence farming is a cornerstone of Kenya's agricultural landscape, with a substantial
proportion of the population relying on it for their livelihood and food security. The majority of
subsistence farmers operate on small plots of land, typically less than two hectares in size. They
primarily focus on growing food crops for their families' consumption, with any surplus typically
sold in local markets. This practice is predominant in rural areas where access to modern
agricultural technologies and practices is limited.

In Kenya, approximately 75% of the population earns a living through agriculture, highlighting
the sector's critical role in the country's economy and sustenance. However, these farmers face
numerous challenges that impact their productivity and ability to secure stable and adequate
food supplies. Key issues include limited access to reliable water sources, inadequate
agricultural inputs like high-quality seeds and fertilizers, and lack of information on effective
farming techniques and market trends.

Additionally, the effects of climate change have become increasingly apparent, presenting new
challenges in the form of irregular rainfall patterns and more frequent droughts and floods.
These environmental stresses further exacerbate the vulnerabilities of subsistence farmers, who
often lack the resources and support to adapt effectively.

The combination of these factors leads to periodic food shortages and significant fluctuations in
income for these farmers, underscoring the importance of targeted interventions to improve
their agricultural practices and resilience. An Al chatbot could play a pivotal role in this context
by providing timely and relevant information that could help mitigate some of these challenges,
enhancing the sustainability and productivity of subsistence farming in Kenya.



The Need for Rapid Innovation in Kenyan Agriculture

For Kenya, the agricultural sector, primarily composed of subsistence farming, is integral to the
livelihoods of a significant portion of the population. Yet, this vital sector faces substantial
challenges that curtail the productivity and sustainability of farmers. One of the foremost
challenges is the access to accurate and timely agricultural information. Subsistence farmers
often lack reliable sources that provide essential data on crop management, disease prevention,
and effective agricultural techniques, which are crucial for enhancing crop yields and adapting
to evolving agricultural demands [1].

Weather forecasting is another critical area where subsistence farmers encounter difficulties.
Accurate and reliable weather information is often not readily accessible, which complicates
farming decisions amidst unpredictable climate changes. The lack of precise weather forecasts
impedes farmers' ability to plan their planting and harvesting schedules effectively, leading to
increased risks of crop failures and income loss [2]. This problem is further exacerbated by the
volatility in market prices for agricultural products, which can fluctuate rapidly without the
farmers' knowledge. Without access to real-time market information, farmers often make
suboptimal selling decisions, potentially selling their produce at lower prices or missing out on
peak pricing opportunities[3].

Moreover, the adoption of modern farming techniques among subsistence farmers is hindered
by resource constraints and insufficient training. Many farmers continue to employ traditional
methods that are less efficient and increasingly unsuitable under changing climatic conditions.
Innovations such as precision farming, sustainable crop rotation, and efficient water usage,
which could significantly boost productivity and sustainability, are infrequently implemented
due to their associated costs and the technical knowledge required [4].

Given these multifaceted challenges, there is a pressing need for innovative solutions that can
bridge the information gap, provide timely and accurate data, and facilitate the adoption of
modern agricultural techniques. An Al-powered chatbot offers a promising solution by
providing a direct, interactive, and cost-effective means for farmers to access crucial knowledge
and tools necessary to improve their agricultural practices. This approach not only aims to
enhance the immediate economic outcomes for farmers but also contributes to the broader goals
of increasing food security and promoting sustainable agricultural practices in the region [5].
Sources:
1. Food and Agriculture Organization (FAO), "The State of Food and Agriculture 2019. Moving
forward on food loss and waste reduction."
2. Kenya Meteorological Department, "Annual Climate Review 2019."
3. Kenya Agricultural & Livestock Research Organization, "Market Access and Agricultural
Productivity."
4. International Fund for Agricultural Development, "Rural Development Report 2016: Fostering
Inclusive Rural Transformation."
5. Ministry of Agriculture, Livestock, Fisheries and Irrigation, "Kenya Climate Smart Agriculture
Strategy 2017-2026."



TerraTrend's Approach to Al in Agriculture

Artificial Intelligence (AI) represents a significant technological advancement with the potential
to revolutionize various sectors, including agriculture. At its core, Al involves the development
of computer systems capable of performing tasks that typically require human intelligence.
These tasks include learning, reasoning, problem-solving, perception, and language
understanding. In agriculture, Al can be harnessed to improve efficiency, productivity, and
sustainability.

The specific Al technology we plan to utilize is GPT-3.5-Turbo, a large language model (LLM)
developed by OpenAl. This model is not only capable of understanding and generating
human-like text but is also enhanced with Retrieval-Augmented Generation (RAG). RAG allows
the model to fetch and incorporate relevant information from a broad database in real-time,
making it highly effective for providing accurate and context-specific information.

In the context of agriculture, this technology can be implemented through an SMS-based Al
chatbot. Such a chatbot would serve as an accessible and user-friendly platform for farmers,
especially in regions with limited internet connectivity. Farmers can interact with the chatbot via
simple text messages to receive a wide range of services, including real-time weather updates,
pest management advice, crop rotation suggestions, and market price information. The chatbot's
ability to pull specific data relevant to the farmer's query ensures that the guidance it provides is
not only timely but also tailored to the individual's immediate needs.

The use of an SMS-based Al chatbot is particularly advantageous in rural areas. It allows for
widespread accessibility since SMS services do not require high-bandwidth internet and are
operable on basic mobile phones. This is crucial in places like rural Kenya, where advanced
digital infrastructure may not be prevalent but mobile phone usage is widespread.

Implementing such Al solutions in agriculture can lead to significant improvements in
decision-making and operational efficiency for farmers. By providing reliable and actionable
information directly to their mobile phones, an Al chatbot helps bridge the gap between
advanced agricultural practices and subsistence farmers, enabling better crop management and
increased productivity. This integration of Al through a practical, scalable medium like SMS is a
forward-thinking approach that leverages cutting-edge technology to meet the specific needs of
subsistence farmers in Kenya.



Examples of SMS Agricultural Services in the Global
South

SMS-based agricultural services have significantly impacted subsistence farmers in the Global
South by providing accessible, actionable information that enhances productivity and
decision-making. These services leverage simple text messaging technology to deliver vital
information directly to farmers’ mobile phones, offering a practical solution in regions with
limited internet connectivity.

One prominent example is iCow in Kenya, an SMS-based mobile application that assists farmers
in managing dairy production. iCow helps farmers track the estrus stages of their cows, crucial
for effective breeding, and provides advice on nutrition and milk production techniques. Reports
indicate that farmers using iCow have seen increases in milk yields by up to 56%, underscoring
the service's effectiveness in enhancing dairy farm productivity [1].

In India, Reuters Market Light (RML) has been instrumental in improving farmers' livelihoods
by providing localized information on weather forecasts, market prices, and agricultural best
practices via SMS. A survey among RML users revealed that 90% of the farmers reported an
improvement in income due to better alignment with market demands and more informed
decision-making based on timely information [2].

Tigo Kilimo in Tanzania offers another example of an impactful SMS service. It provides
weather forecasts, agronomic tips, and market prices tailored to specific locales, helping farmers
optimize their farming practices and improve market access. An evaluation showed that Tigo
Kilimo users increased their yields by approximately 14%, highlighting the potential of mobile
technology to facilitate significant agricultural development [3].

Another innovative service is provided by Precision Development (PxD), formerly known as
Precision Agriculture for Development. PxD operates in several countries, including Kenya and
India, offering personalized agricultural advice through SMS. This service delivers
scientifically-backed recommendations directly to farmers, covering optimal planting times, soil
health, pest management, and more. PxD’s approach is highly data-driven, ensuring that the
advice is both context-specific and scalable. Impact assessments have demonstrated that PxD's
services lead to measurable improvements in crop yields and farmers' incomes, showcasing the
transformative power of mobile-based agricultural extension services [4].

These examples from Kenya, India, and Tanzania, along with the work done by Precision
Development, illustrate the significant potential of SMS-based services in supporting
subsistence farming. By empowering farmers with the knowledge they need to make informed
decisions, these services contribute to improved agricultural outcomes and better livelihoods.



Sources:
1. iCow, "Impact of iCow Application on Dairy Production."
2. Reuters Market Light (RML), "Impact Assessment Report."
3. Tigo Tanzania, "Evaluation of Tigo Kilimo Services."
4. Precision Development (PxD), "Annual Impact Report."



Access to the Internet and the Viability of SMS Solutions
in Kenya

In Kenya, while internet penetration has shown considerable growth, access remains uneven,
particularly in rural and remote areas where most subsistence farmers reside. According to the
Communications Authority of Kenya, internet coverage, though expanding, does not
consistently reach these less urbanized areas, limiting the effectiveness of internet-dependent
agricultural solutions [1]. The World Bank reports that while Kenya's overall internet
connectivity is impressive compared to other sub-Saharan African countries, the digital divide
between urban and rural populations is still significant. This divide primarily affects small-scale
and subsistence farmers who are less likely to benefit from digital services that require stable
internet connections [2].

Given this context, SMS-based solutions emerge as a particularly effective means of reaching
subsistence farmers. SMS technology does not require high-speed internet or even a
smartphone; it operates on basic mobile phones, which are much more prevalent among rural
populations. The GSMA (Global System for Mobile Communications Association) highlights that
mobile phone penetration in Kenya is remarkably high, with most adults having access to a
mobile device capable of receiving SMS messages [3]. This widespread mobile accessibility
presents a unique opportunity to deliver agricultural advice, market updates, and weather
forecasts directly to farmers in a format they can easily access and use.

Implementing an SMS-based Al chatbot for farmers capitalizes on this existing infrastructure,
bypassing the need for more sophisticated technologies that many rural farmers cannot access.
This approach ensures that the benefits of digital agricultural innovations are not confined to
better-connected, urban areas but are extended to the rural farmers who arguably need them
most. By providing crucial farming information through SMS, these farmers can make informed
decisions about their crops, leading to improved yields, enhanced market participation, and
increased resilience to environmental changes.
Sources:

1. Communications Authority of Kenya, "Quarterly Sector Statistics Report."

2. World Bank, "Kenya Digital Economy Blueprint."

3. GSMA, "The Mobile Economy Sub-Saharan Africa 2023 Report.



Market Analysis and Prediction for AI SMS Services for
Farmers in Kenya

The potential market for an AI-powered SMS service in the agricultural sector of Kenya is both
vast and underexploited. Current statistics show a promising landscape for such innovations due
to the high penetration of mobile technology coupled with the limited use of Al in existing SM'S
services.

Kenya's mobile penetration rate stands impressively high, with the Communications Authority
of Kenya reporting that there are approximately 59.8 million mobile subscriptions as of 2021, in
a country of around 53 million people, indicating that many individuals have access to more
than one mobile device [1]. This high level of mobile accessibility suggests a robust
infrastructure that an SMS-based service can leverage to reach a broad audience, particularly in
rural areas where the majority of subsistence farming occurs.

Despite this widespread mobile usage, the application of Al in mobile services, particularly for
agriculture, remains limited. Most existing agricultural SMS services provide basic information
and alerts but do not utilize AI capabilities to offer personalized, interactive, and context-aware
advice. The integration of Al could transform these services, making them more dynamic and
responsive to individual farmer needs.

An Al-driven SMS service could revolutionize how farmers receive and utilize information. By
employing a technology like GPT-3.5-Turbo with Retrieval-Augmented Generation (RAG), the
service could provide highly personalized advice based on real-time data queries. This level of
customization is not currently available in traditional SMS services and could significantly
enhance decision-making for farmers [2].

The predictive capabilities of Al can also be employed to forecast market trends and
environmental conditions, enabling farmers to plan more effectively and mitigate risks
associated with price fluctuations and adverse weather conditions. This proactive approach
would be a marked improvement over the reactive nature of most current services.

Looking forward, the market for Al-enhanced SMS services in agriculture is poised for
significant growth. The demand for such services is driven by the need for more efficient
farming techniques, better yield management, and increased profitability, all of which are
priorities for Kenyan farmers. A report by McKinsey & Company highlights the potential for
digital tools in African agriculture to create value worth billions by 2030, indicating a
substantial opportunity for impactful innovations like an AT SMS service [3].

Moreover, the Kenyan government's commitment to digital transformation, as outlined in its
Digital Economy Blueprint, further supports the growth of tech-based agricultural solutions.
This policy environment, coupled with an increasing awareness among farmers of the benefits of



digital services, sets the stage for widespread adoption and success of AlI-powered SMS solutions
in agriculture [4].
Sources:

1. Communications Authority of Kenya, "Quarterly Sector Statistics Report."

2. OpenAl, "Introducing GPT-3.5 Turbo."

3. McKinsey & Company, "How Digital Tools Will Transform African Agriculture.”

4. Government of Kenya, "Kenya Digital Economy Blueprint."
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Features of TerraTrend's AI Chatbot

The AI chatbot proposed for Kenyan farmers is designed to deliver a level of personalization and
interactive capabilities that far exceed traditional SMS survey methods and other static
information services. Here’s a closer look at how these enhanced features provide tailored
support and advanced functionalities to meet the specific needs of individual farmers.

Personalized Recommendations

Unlike conventional SMS services that typically broadcast generic information to a wide
audience, our Al chatbot leverages advanced machine learning algorithms to offer personalized
advice based on the specific data provided by each farmer. This personalization is achieved
through dynamic interaction, where the chatbot learns from the ongoing inputs it receives from
a farmer about their particular situation, including crop type, location, soil condition, and
previous agricultural practices.

The AI system uses this data to generate insights and recommendations specifically suited to
each farmer’s unique conditions. For example, if a farmer reports a decrease in crop yield, the
chatbot can analyze this in the context of recent weather data, pest outbreaks in the area, and
crop-specific guidance to provide tailored advice on how to mitigate these issues.

Seasonal Recommendations

In addition to offering general agricultural advice, the chatbot is programmed to consider
seasonal variations and how they affect farming activities. It can suggest when to plant specific
crops based on predicted weather patterns and provide guidance on how to prepare for
upcoming seasons. For instance, if an unusually dry season is predicted, the chatbot could
recommend drought-resistant crops or water conservation techniques tailored to the farmer’s
specific environment.

Integration of Image Recognition Capabilities

A significant enhancement over traditional SMS services is the chatbot’s ability to integrate
image recognition capabilities. Farmers can take photos of their crops showing signs of disease
or pest infestation and send these pictures to the chatbot. Using AI-driven image analysis, the
chatbot can immediately identify the problem and provide specific management strategies. This
rapid diagnosis and treatment capability can significantly reduce crop losses and improve
management of farm resources.

11



2024 Technological Implementation Plan

The successful deployment of the AI chatbot for Kenyan farmers requires a robust technological
infrastructure that integrates various components to ensure functionality, reliability, and
accessibility. Below are the key technology requirements and considerations for setting up the
chatbot system:

Large Language Model (LLM): At the core of the chatbot is GPT-3.5-Turbo, a powerful
large language model developed by OpenAl. This LLM will handle the chatbot's natural language
processing and generation tasks, enabling it to understand queries and generate appropriate
responses. The model also features Retrieval-Augmented Generation (RAG) capabilities, which
enhance its ability to provide precise information by pulling data from a vast corpus of
agricultural knowledge.

Cloud Infrastructure: To support the Al processing and data storage requirements of
GPT-3.5-Turbo, a scalable cloud infrastructure is essential. This will involve utilizing cloud
services for hosting the AI model and managing the data flow between the chatbot and users.
The cloud platform must provide high reliability, excellent uptime, and compliance with data
protection regulations relevant to Kenya.

SMS Gateway Integration: Twilio, a cloud communications platform, will be used to manage
the SMS functionalities of the chatbot. Twilio's API will integrate with the AI model to facilitate
the sending and receiving of SMS messages between the farmers' mobile phones and the
chatbot. This setup ensures that even farmers with basic mobile phones and no internet access
can interact with the Al system.

Computer Vision (CV): To enable the chatbot to analyze images of crops for disease or pest
diagnosis, integration of an image recognition API is required. This technology will process
images sent by farmers, identify potential issues, and provide immediate feedback. Ensuring the
image recognition API can function efficiently over low-bandwidth mobile networks is crucial
for accessibility in rural areas.

Data Analytics Tools: To continuously improve the service and offer personalized advice, the
system will include data analytics tools to analyze usage patterns, farmer feedback, and
effectiveness of the advice provided. These tools will help refine the AT model's responses and
ensure that the content remains relevant and beneficial to the farmers.

Security and Data Privacy: Implementing robust security measures to protect the data
exchanged between farmers and the chatbot is imperative. This includes securing the
communication channels, ensuring data encryption, and adhering to privacy laws to protect
users' information.

12



Maintenance and Support System: A system for ongoing maintenance and technical
support is necessary to address any issues that arise during the operation of the chatbot. This
includes regular updates to the AI model and troubleshooting support to ensure uninterrupted
service to the farmers.

13



Impact Assessment

Expected Outcomes

The deployment of the AI chatbot is anticipated to have substantial economic, environmental,
and social impacts on the farming community in Kenya. Economically, the chatbot aims to
increase farmers' incomes by providing real-time market price information and personalized
agricultural advice, enabling better decision-making that maximizes crop yields and optimizes
market timings. Environmentally, the chatbot supports sustainable farming practices by offering
guidance on resource-efficient techniques such as precise irrigation management, optimal
fertilizer usage, and integrated pest management. These practices not only help in conserving
critical resources like water and soil but also reduce the environmental footprint of farming
activities. Socially, the chatbot is expected to enhance knowledge sharing among farmers,
fostering a stronger community bond and creating a network of peer-to-peer support that
facilitates shared learning and mutual assistance.

Measurement and Evaluation

To measure and evaluate the effectiveness of the chatbot, a multi-faceted approach will be
implemented. Key performance indicators (KPIs) will include user engagement metrics, such as
frequency of chatbot use and user retention rates, which provide insights into how well the
chatbot is being received by the farmers. Economic impacts will be assessed by tracking changes
in the incomes of users, comparing market prices received before and after chatbot
implementation, and measuring increases in crop yields attributable to advice followed from the
chatbot.

Environmental outcomes will be evaluated by monitoring the adoption rates of recommended
sustainable farming practices and assessing their impact on resource use efficiency and
reductions in environmental degradation. Social impacts will be gauged through surveys and
interviews with users, focusing on their perceptions of community strengthening and
improvements in knowledge sharing.

Additionally, regular feedback loops will be established, where farmers can report on the
usability of the chatbot and the relevance of the information provided. This feedback will be
crucial for ongoing refinement of the chatbot, ensuring that it continues to meet the needs and
expectations of the farming community effectively. Continuous monitoring and analysis of this
data will help in dynamically tweaking the chatbot’s algorithms and functionalities to better
serve the farmers over time, ensuring sustained impact and relevance of the service in improving
the lives of subsistence farmers in Kenya.

14



Appendix

The following research was completed in October 2023 and is still representative of the views
and expected outcomes of TerraTrend. This portion of the report uses TerraTrend's former
name, FarmAid which has since been removed.

International Market Analysis

Kenya's agriculture plays a vital role in food security, livelihood provision, and national
economic growth, employing nearly 60% of the total workforce and contributing
approximately 26% to the national GDP [1]. In 2020, the sector generated a value-added
output of 1.53 trillion Kenyan shillings, equivalent to about $14 billion USD [2]. The
agricultural market has also been growing at a consistent compound annual growth rate
(CAGR) of 4.2% between 2016 and 2020 [3].

The sector is divided into multiple sub-sectors, with crop farming being the
predominant contributor. Crop production alone yielded 376 billion Kenyan shillings, or
about $3.4 billion USD in 2020 [4]. Moreover, horticulture, including the production of
fruits, vegetables, and flowers, significantly bolsters the economy, with exports bringing
in roughly $1.5 billion USD annually [5].

Notwithstanding its significance, the sector faces considerable challenges due to climate
change, which can lead to erratic rainfall patterns, prolonged droughts, and rising
temperatures. These factors can drastically affect crop yields, livestock health, and the
overall productivity of farms. Studies have indicated an estimated annual economic loss
of 3% of the GDP due to the impacts of climate change on the agricultural sector [6].

Investing in innovative solutions to assist farmers in adapting to these climatic shifts
and enhancing farming practices is paramount. In this respect, the market for advanced
technological solutions such as FarmAid's Soil Monitoring Device has considerable
potential. By offering real-time and precise soil data, farmers can optimize irrigation
practices, apply fertilizers more effectively, and select suitable crops based on soil
conditions. This could significantly reduce the impacts of climate change and improve
productivity.

There's an evident trend towards the increased adoption of digital technologies in
Kenya's agricultural sector. The number of active mobile phone subscriptions surpassed
57 million in 2020 [7]. This signifies a robust platform for introducing and
implementing FarmAid's technology. Concurrently, the Kenyan government has
launched initiatives such as the National Agricultural Information System (NAIS) to
promote the use of technology for sustainable farming practices [8].
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Notably, around 75% of Kenyan farmers rely on rain-fed agriculture [9], emphasizing
the necessity for technologies such as FarmAid's soil monitoring device that can assist in
efficient water management. Additionally, the Kenya Meteorological Department has
reported a 20% reduction in long rains and a 5% increase in short rains, implying more
erratic rainfall patterns [10]. Effective soil monitoring could help farmers adapt to these
changes and increase their resilience.

Finally, the Food and Agriculture Organization (FAO) highlights that soil degradation
affects nearly a third of Kenya's land area, threatening agricultural productivity [11].
With effective soil monitoring, farmers can better manage soil health, enhancing the
sustainability of their practices.

Given these factors, the implementation of FarmAid's Soil Monitoring Device presents a
strong potential for improving the productivity and sustainability of Kenya's agricultural
sector while also addressing the challenges presented by climate change.

References:

[1] Kenya National Bureau of Statistics. (2021). Economic Survey 2021.

[2] World Bank. (2021). World Development Indicators.

[3] Statista. (2021). CAGR of the agricultural sector in Kenya from 2016 to 2020.

[4] Kenya National Bureau of Statistics. (2021). Economic Survey 2021.

[5] Kenya Flower Council. (2020). Kenya Horticulture.

[6] Government of Kenya. (2016). Kenya Climate Smart Agriculture Implementation
Framework 2016-2020.

[7] Communications Authority of Kenya. (2020). Quarterly Sector Statistics Report Q4
2020.

[8] Government of Kenya. (2018). National Agricultural Information System (NAIS).
[9] Food and Agriculture Organization (FAO). (2016). Irrigation potential in Africa: A
basin approach.

[10] Kenya Meteorological Department. (2019). Climate Change Report.

[11] Food and Agriculture Organization (FAO). (2015). Status of the World's Soil
Resources.
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International Impact Analysis

Climate change has posed a significant threat to Kenya's food security and the
productivity of its agricultural sector over the last two decades. Changes in climate
patterns, including more frequent and severe droughts, unpredictable rainfall, and
escalating temperatures, have heightened the vulnerability of agricultural activities that
predominantly rely on rain-fed farming [1].

The lack of comprehensive soil data exacerbates the challenges faced by farmers in
adapting to these changing conditions. Soil degradation affects nearly one-third of
Kenya's land area, resulting in reduced crop yields and productivity [2]. Reliable soil
data is crucial for making informed decisions regarding appropriate fertilizer
application, irrigation practices, and crop selection, enabling farmers to optimize their
farming practices and enhance their resilience to the challenges posed by climate
change.

Implementing a soil monitoring system would offer significant benefits in the context of
aid distribution and improving farms in the face of climate change. By providing
accurate and real-time soil data, such a system would not only assist in aid distribution
efforts but also enable targeted interventions based on the specific needs of different
regions and soil types. This would enhance the efficiency and effectiveness of resource
allocation and aid programs, ensuring that farmers receive the necessary support to
overcome climate change-induced challenges.

Moreover, a soil monitoring system would empower farmers to make informed
decisions and adapt their agricultural practices in response to changing climate
conditions. By monitoring soil moisture levels, nutrient content, and other key
indicators, farmers could optimize irrigation practices, adjust fertilizer application rates,
and select suitable crop varieties that are better adapted to the prevailing soil
conditions. This data-driven approach would lead to improved water management,
enhanced nutrient utilization, and increased overall farm productivity, even in the face
of climate uncertainties.

Therefore, the implementation of a robust soil monitoring system in Kenya is crucial for
aid distribution and the sustainable development of the agricultural sector. Such a
system would not only facilitate targeted aid programs but also empower farmers with
valuable insights to optimize their farming practices and improve their resilience to the
challenges posed by climate change [3][4].

17



References:

[1] Intergovernmental Panel on Climate Change (IPCC). (2014). Climate Change 2014:
Impacts, Adaptation, and Vulnerability.

[2] Food and Agriculture Organization (FAO). (2015). Status of the World's Soil
Resources.

[3] Government of Kenya. (2016). Kenya Climate Smart Agriculture Implementation
Framework 2016-2020.

[4] Government of Kenya. (2018). National Agricultural Information System (NAIS).
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Potential Domestic NGO Partners

1. The Nature Conservancy (TNC) has been actively involved in agricultural
sustainability and natural resource management in the United States. TNC has
implemented numerous projects that promote soil health and conservation. According
to their 2020 Annual Report, TNC's agriculture and food security initiatives have
impacted over 400,000 acres of farmland across the United States [1].

2. American Farmland Trust (AFT) is dedicated to protecting farmland, promoting
sustainable agriculture, and supporting farmers in the United States. They provide
technical assistance and resources to help farmers adopt conservation practices. AFT's
No Farms No Food® campaign highlights the importance of protecting farmland for
food security. AFT has protected over 6.5 million acres of farmland in the United States
through their programs and initiatives [2].

3. World Wildlife Fund (WWF) works on sustainable agriculture and land-use practices
to conserve natural resources and biodiversity. They collaborate with farmers,
corporations, and policymakers to promote sustainable farming methods. WWF's
Conservation Technology Program focuses on integrating technology to improve
conservation outcomes, including soil health. WWF has implemented various projects
across the United States to promote sustainable agriculture and land stewardship [3].

These organizations, along with others working in the field of agriculture and rural
development, may find value in adopting a soil monitoring device. Such a device can
provide valuable data to support their efforts in promoting sustainable farming
practices, enhancing soil health, and improving agricultural productivity.

References:

[1] The Nature Conservancy. (2020). Annual Report.

[2] American Farmland Trust. (2021). Annual Report.

[3] World Wildlife Fund (WWF). (2021). Conservation Technology Program.
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Potential International NGO Partners
1. Kenya Agricultural and Livestock Research Organization (KALRO):

- KALRO is Kenya's premier agricultural research institution, focusing on enhancing
productivity, promoting food security, and improving rural livelihoods.

- They conduct research and provide technical expertise to support sustainable
agricultural practices.

- KALRO's mandate includes soil health and conservation, making them a potential
adopter of a soil monitoring device.

- Source: Kenya Agricultural and Livestock Research Organization (KALRO). (2021).
2, United Nations Environment Programme (UNEP):

- UNEP works to address environmental challenges globally, including sustainable
agriculture and natural resource management.

- They support initiatives that promote sustainable land management practices and
biodiversity conservation.

- UNEP's focus on sustainable agriculture and environmental stewardship makes them
a potential partner for implementing a soil monitoring device.

- Source: United Nations Environment Programme (UNEP). (2021).

3. Food and Agriculture Organization of the United Nations (FAO):

- FAO leads international efforts to defeat hunger, improve agricultural practices, and
ensure sustainable food systems.

- They provide technical expertise, capacity building, and policy support to member
countries, including Kenya.

- FAO's initiatives on soil health and sustainable agriculture align with the objectives
of a soil monitoring device.

- Source: Food and Agriculture Organization of the United Nations (FAO). (2021).

4. World Agroforestry Centre (ICRAF):

- ICRAF is a research institution focused on agroforestry and sustainable land use
practices in Africa and other regions.

- They work closely with farmers, policymakers, and communities to promote
climate-smart agriculture and soil conservation.

- ICRAF's emphasis on soil fertility and integrated land management makes them a
potential adopter of a soil monitoring device.

- Source: World Agroforestry Centre (ICRAF). (2021).

20



5. World Vision International:

- World Vision is a global humanitarian organization that works to alleviate poverty
and promote sustainable development.

- They have various agricultural programs in Kenya, focusing on improving
smallholder farming practices and food security.

- World Vision's emphasis on sustainable agriculture and community development
makes them a potential adopter of a soil monitoring device.

- Source: World Vision International. (2021).

6. United Nations Development Programme (UNDP):

- UNDP works to eradicate poverty, promote sustainable development, and support
countries in achieving their development goals.

- They collaborate with the Kenyan government and local communities to enhance
agricultural practices and resilience to climate change.

- UNDP's focus on sustainable land management and climate-smart agriculture aligns
with the objectives of a soil monitoring device.

- Source: United Nations Development Programme (UNDP). (2021).

~. East African Farmers Federation (EAFF):

- EAFF is a regional farmers' organization representing the interests of smallholder
farmers in East Africa, including Kenya.

- They advocate for policies and programs that enhance agricultural productivity,
market access, and farmer empowerment.

- EAFF's commitment to improving farming practices and empowering farmers
positions them as potential adopters of a soil monitoring device.

- Source: East African Farmers Federation (EAFF). (2021).

8. International Center for Tropical Agriculture (CIAT):

- CIAT is a research institution that focuses on sustainable agriculture and rural
development in tropical regions worldwide.

- They collaborate with partners in Kenya to develop innovative solutions for
climate-smart agriculture and soil management.

- CIAT's expertise in agricultural research and their dedication to sustainable practices
make them potential adopters of a soil monitoring device.

- Source: International Center for Tropical Agriculture (CIAT). (2021).
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