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Summary

The Smart Nkunganire System (SNS) in Rwanda is a groundbreaking digital platform that has revolutionized the delivery of agricultural
inputs to farmers, significantly impacting the nation’s agricultural landscape. By leveraging mobile technology and a centralized
database, the SNS has streamlined the Rwandan government’s subsidy allocation process, enabling over 1.9 million farmers to
access essential inputs like fertilizers and seeds. The system’s real-time data tracking, farmer empowerment tools, and market
development initiatives have fostered transparency, efficiency, and inclusivity in the agricultural sector. Despite its successes, the
SNS faces challenges in areas such as digital supply chain management, financial processes, and user experience. These challenges
highlight the need for continuous improvement and adaptation to ensure the system'’s long-term sustainability and effectiveness.
The “Synchronized Scaling of Digital Fertilizer Advisory for Six Crops through Rwanda’s Smart Nkunganire System” project under the
CGIAR Research Initiative Diversification for Resilient Agrifood Systems in East and Southern Africa (Ukama Ustawi) and Excellence
in Agronomy (EiA) both supported by CGIAR led by International Potato Center (CIP) and other partners, aimed to address these
challenges and explore optimal delivery/business models for the next phase of the SNS’s development.

The assessment of various delivery/business models revealed that the SNS currently aligns most strongly with the Public-Private
Partnership (PPP) and Mobile-First approaches. The PPP model has been instrumental in the system’s successful implementation,
while the mobile-first design has enhanced its accessibility and reach. However, there is potential for the SNS to evolve further by
incorporating elements of other models, such as tiered services and data monetization, to create a more personalized and impactful
experience for farmers.

The future of the SNS is promising. By addressing existing challenges, leveraging its data-driven insights, and exploring innovative
business models, the SNS can continue to empower farmers, drive agricultural transformation, and contribute to Rwanda’s food
security and economic growth. The key lies in fostering collaboration, investing in capacity building, and maintaining a steadfast
commitment to user-centric design. The SNS stands as a testament to the transformative power of digital technology in agriculture
and serves as a model for other countries seeking to enhance their agricultural sectors.



1. Introduction

Rwanda’s agricultural sector is undergoing a digital transformation to address challenges and improve productivity. Rwanda has
made significant progress in identifying soil types and developing sustainable fertility management options (Rushemuka et al., 2014).
However, the adoption of these technologies remains insufficient due to inadequate tailoring to specific soil conditions. In the
complex soilscape of Rwanda, failure to provide site-specific soil fertility management and fertilizer recommendation technologies
to specific environs is a major stumbling block to their adoption. To address this, Rwanda has implemented reforms to create a
conducive environment for smallholder agriculture intensification leading to the emergence of multiple innovations across the
sector (Musabanganji et al., 2016).

Recentinnovations, for instance, a machine learning-based crop and fertilizer recommendation system, which achieved 97% accuracy
in predicting optimal crops and fertilizer use have evolved aimed at improving the agriculture practice and providing near-real-time
decision-making tools (Musanase et al., 2023). Despite these advancements, obstacles are limiting the growth and benefit of the
innovation at scale that require collaborative efforts between governments, private sector, and development partners (Mhlanga
David and Dzingirai, 2023).

The Smart Nkunganire System (SNS) is a complex digital ecosystem that streamlines the delivery of agricultural inputs to farmers
across Rwanda (SNS, 2024). It leverages mobile technology and a centralized database to facilitate farmer registration, agriculture
inputs subsidy allocation, and digital transactions at authorized agro-dealer shops. The system boasts features like real-time data
tracking, farmer empowerment, and market development, representing a paradigm shift in Rwanda’s agricultural landscape. Its
quantitative impact includes over 1.9 million registered farmers (SNS, 2024), 90% distribution of subsidized fertilizers, reduced input
delivery times, and increased farmer satisfaction.

To further enhance the contribution of the system to advancing the Rwandan agricultural sector and economy, a team of scientists,
innovators and experts from CGIAR, Rwandan Ministry of Agriculture (MinAgri), Rwanda Agriculture and Animal Resources Board
(RAB), BKTechouse and One Acre Fund have embarked on a scaling project with the support from CGIAR Excellence in Agronomy (EiA)
and Initiative on diversification in East and Southern Africa: Ukama Ustawi Initiatives (UU). The scaling project aimed at developing an
all-inclusive and gender-sensitive (Ning et al., 2024) scaling strategy, including understanding the best-fit delivery/business models
for the next frontier of the system that can guide further investments on the system that maximizes benefit and impact at scale.

Building on the multistakeholder sectoral Innovation Packages and Scaling Readiness workshop(Mudereri et al., 2024), professional
social media consultations and a blog (Sartas et al., 2024), this report presents a systematic assessment of the proven delivery/

business models used for creating high-performing digital solutions in the impact sectors that respond to the effective demand from
impact stakeholders and identifies which of these models can supercharge the contribution of the system to Rwanda and beyond
(Sartas et al., 2024).
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2.Methodology

There is little knowledge of methodologies that can be utilized for identifying high-performance delivery/business models that are
simple and actionable to use in the complex agrifood sectors within low and middle-income countries (Abate et al., 2023). Therefore,
we use a custom framework that postulates that high-performing delivery/business models ensure that the digital solutions using
the models achieve effective demand from the stakeholders in the impact sectors. In other words, the models enable the digital
solutions i) to be interesting enough for high influencers® in the sector to promote the solutions, ii) to attract large-ticket investment
commitments and iii) to fit into existing delivery models (Figure 1).
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Figure 1. Delivery/Business Models (should) ensure that the solutions attract influencers, investors and fits into existing delivery
systems.

Delivery and business models should be designed to do more than just bring a solution to the market. They must actively ensure that
the solution attracts key influencers and investors, while also integrating seamlessly into existing delivery systems.

Attracting Influencers and Investors: A robust delivery or business model should include strategies to engage influencers—individuals
or organizations that have the power to shape opinions and drive adoption within the target market. By aligning the solution with
the interests and values of these influencers, the model increases the likelihood of endorsements, which can significantly boost the
solution’s visibility and credibility. Simultaneously, the model should be structured to appeal to investors by demonstrating clear
value propositions, scalability potential, and a well-defined path to profitability. This involves outlining how the solution addresses a
critical need, its competitive advantages, and the expected return on investment.

Integration into Existing Delivery Systems: For a solution to be effective and widely adopted, it must fit within the existing infrastructure
and delivery mechanisms of the target market (Sartas et al., 2020) in our case, Rwanda. The model should account for the current
systems in place—whether they are technological, logistical, or organizational—and ensure that the solution can be implemented
without causing major disruptions. This could involve adapting the solution to complement or enhance existing processes, thereby
making it easier for stakeholders to adopt and utilize the solution (Mudereri et al., 2024). A well-integrated model reduces friction,
enhances user experience, and accelerates the adoption rate

1 Influencers are the people who can change the decisions of stakeholders and the solutions being scaled in a specific con-

text. They can be politicians, input suppliers, religious leaders, YouTube celebrities etc. Influencers change based on the solutions to
be scaled and the context they are being scaled.



3.Assessment of Delivery/Business Model Options

In Section 3, the report delves into the development and application of a custom framework designed to identify and select high-
performing delivery and business models. This framework is built on the premise that such models are crucial for ensuring that the
digital solutions developed are not only effective but also meet the specific demands of stakeholders across various impact sectors.
The framework guides the selection process by evaluating the potential of different models to drive stakeholder engagement and
achieve desired outcomes. The results of this evaluation are then summarized in Table 1, which highlights the context-specific
models that are most suitable for the intended digital solution in Rwanda.

3.1 Hybrid Subscription-Freemium Model
Model description

The Hybrid Subscription-Freemium Model is a business strategy that combines free basic services with premium paid features.
This model aims to attract a large user base by offering essential services at no cost, while generating revenue through the sale
of additional, enhanced features. The freemium aspect draws users in, allowing them to experience the core functionalities of a
product or service without any initial financial commitment. As users become more engaged and see the value in the service, they
are encouraged to upgrade to a subscription plan that offers advanced capabilities, exclusive content, or enhanced support. This
approach not only helps in building a broad user base but also creates a sustainable revenue stream by converting a portion of free
users into paying customers.

Case Example: TaniHub in Indonesia

An example of the hybrid subscription-freemium model within the agricultural sector is the platform TaniHub in Indonesia, which
operates as a digital marketplace for agricultural products (TaniHub, 2024). TaniHub connects farmers directly with consumers,
businesses, and other stakeholders, offering a basic service for free while providing premium features for a fee. This model allows
TaniHub to attract a broad user base by offering essential services at no cost, while generating revenue through premium offerings
that enhance user experience and provide additional value.

Penuhi Kebutuhan Usaha
Makanan dan Minuman
di TaniHub Food Solutions

Pilihan Produk Lengkap,
Belanja Jadi Lebih Nyaman! -,

£

For instance, TaniHub offers farmers the ability to list their products on the platform for free, enabling them to reach a wider
market. However, premium services such as advanced analytics, marketing support, and logistics optimization are available for a
fee, providing added benefits to those willing to invest in these enhancements. This approach initially helped TaniHub to maintain a
sustainable business model by balancing free access with monetized premium features, thereby increasing both user engagement
and revenue potential.

While TaniHub is a concrete example from the agricultural sector, it’s important to note that the freemium model is widely used in
other sectors as well. Companies like Spotify, Dropbox, and Slack have successfully implemented this model by offering basic services
for free and charging for premium features, which has allowed them to scale rapidly and sustain their operations.


https://www.foodsolutions.tanihub.com/
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Key Investors

Typical investors in the Hybrid Subscription-Freemium Model are often venture capitalists, private equity firms, and angel investors
who are attracted to the scalability and potential for high returns associated with this model. These investors are typically interested
in companies that can demonstrate a large user base, even if the majority are non-paying users, because the freemium model
allows for significant market penetration and brand recognition. The potential for converting a portion of these users into paying
customers and the ability to generate additional revenue through ads or data monetization are key factors that appeal to investors.
Furthermore, investors look for companies that have a clear path to profitability and a strong value proposition that can differentiate
them from competitors in the marketplace.

In the case of TaniHub, a leading digital marketplace for agricultural products in Indonesia, key investors include prominent venture
capital firms and strategic investors who see the potential in the agricultural technology sector. TaniHub has attracted investment
from firms such as Openspace Ventures and Intudo Ventures, which are known for investing in technology-driven startups with
strong growth potential in Southeast Asia. These investors are drawn to TaniHub’s ability to connect farmers directly with consumers
and businesses, thereby increasing efficiency and reducing costs in the agricultural supply chain. The company’s innovative approach
to integrating technology with traditional agriculture, combined with its scalable business model, makes it an attractive investment
opportunity in the rapidly growing agri-tech sector.

Key Influencers and Promoters

Typical influencers and promoters of the Hybrid Subscription-Freemium Model include industry experts, tech bloggers, and social
media influencers who have a strong online presence and credibility within the target market. These individuals play a crucial role in
generating buzz and awareness about the product by sharing their experiences and reviews with their followers. They often highlight
the benefits of the freemium model, such as the low barrier to entry and the opportunity to try out basic features for free, which
can attract a large user base. Additionally, these ‘influencers’ can help build trust and credibility for the brand by providing authentic
and relatable content that resonates with potential users. Their endorsements can significantly impact the perceived value of the
premium features, encouraging users to upgrade.

TaniHub’s key influencers and promoters in Indonesia include government figures, celebrities, and strategic partnerships with large
organizations. One notable endorsement came from President Joko Widodo, who mentioned TaniHub during the 2019 presidential
debate as an example of Indonesia’s Industry 4.0 future. This high-profile mention significantly boosted TaniHub’s visibility and
credibility, helping it become a household name in the agritech space. Additionally, TaniHub has utilized celebrity endorsements to
increase its reach and influence. Celebrities can effectively leverage their large followings to promote TaniHub’s services, thereby
enhancing its brand image and attracting more users to the platform (Mirfazli et al., 2022).

Moreover, TaniHub has formed strategic partnerships with organizations such as the World Bank Group and Microsoft, which
have played a crucial role in promoting the platform and expanding its reach. These partnerships not only provide TaniHub with
additional resources and expertise but also lend credibility to its operations by associating with well-respected global entities.
Such collaborations help TaniHub to tap into broader networks and access new markets, further establishing its presence in the
agricultural sector in Indonesia

The Model Fit into Existing Delivery/Business Landscape

Despite early successes in investments and promotion, TaniHub could not find a business model that fits into the existing delivery
landscape over the longer term. TaniHub is facing significant financial difficulties and is effectively bankrupt. The company has
experienced a series of challenges that have led to its downfall. TaniHub initially gained traction during the COVID-19 pandemic by
capitalizing on the disruption of traditional supply chains, but it struggled to maintain its market position once normalcy returned.
The company faced high operational costs, especially in logistics and marketing, which led to the closure of its B2C services in March
2022. Despite efforts to focus on its B2B segment, TaniHub could not overcome its financial burdens. Legal troubles, including loan
defaults through its TaniFund unit, further compounded its issues, leading to the revocation of TaniFund’s business license by the
Financial Services Authority of Indonesia (OJK) in May 2024.

The situation for TaniHub deteriorated as it faced allegations of potential fraud and was unable to meet the financial management
requirements set by the OJK. The company was entangled in payment issues with numerous investors, resulting in significant financial
losses for many. TaniHub’s ambitious expansion plans, which included investments in logistics and warehousing, ultimately led to
unsustainable operational costs. As of the latest reports, the main TaniHub website remains online, but the business is described as
being in a state of collapse, with its future highly uncertain.
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3.2 Public-Private Partnership Model
Model description

The Public-Private Partnership (PPP) Model in agriculture involves collaboration between government entities and private-sector
companies to enhance agricultural productivity, infrastructure, and services. This model leverages the strengths of both sectors to
drive innovation, improve efficiency, and deliver sustainable agricultural solutions. In the context of agriculture, PPPs can facilitate
access to technology, finance, and markets, thereby addressing critical challenges such as food security and rural development.
By sharing resources, risks, and expertise, PPPs can implement projects that neither the public nor private sector could achieve
independently, ultimately fostering economic growth and improving livelihoods in rural communities.

Case Example: e-Granary in Kenya

e-Granary is a digital platform developed by the Eastern Africa Farmers Federation

(EAFF) in partnership with various private sector players and government support.

The platform serves as a virtual aggregation system that connects smallholder

{t lj farmers to markets, financial services, and agricultural inputs through mobile
technology. e-Granary allows farmers to register their produce, access real-time

HFEI&LM-'&"EV market information, and receive payments via mobile money. This initiative is
supported by partnerships with financial institutions, mobile network operators,

and agricultural input suppliers, creating a comprehensive ecosystem that
enhances the efficiency and productivity of smallholder farmers in Kenya.

Key Investors

Typical investors in the Public-Private Partnership (PPP) Model for digital solutions in agriculture include government agencies,
international development organizations, and private sector companies. These investors are drawn to PPPs because they offer a
structured way to leverage public funds and private expertise to achieve shared goals, such as enhancing agricultural productivity and
sustainability. Government agencies often provide initial funding and policy support, creating a conducive environment for private
investment. International organizations contribute by offering financial resources and technical expertise to ensure the project’s
success and alignment with broader development goals. Private companies, on the other hand, are attracted to PPPs because they
provide opportunities to enter new markets, reduce risks through shared responsibilities, and access cutting-edge technologies
and research methods. By combining these diverse sources of investment, PPPs can effectively address complex challenges in the
agricultural sector, such as improving market access, technology transfer, and infrastructure development.

In the e-Granary PPP, key investors include international development organizations like IFAD and International Finance Cooperation
(IFC), private technology firms Export Trading Group (ETF), and financial institutions such as VisionFund Kenya. These investors are
attracted to PPPs due to their potential to deliver social and economic benefits while ensuring a return on investment through
improved agricultural outputs. The platform has received support from organizations such as the Alliance for a Green Revolution in
Africa (AGRA) and other international donors, which provide funding and technological expertise to ensure the project’s success and
sustainability.

Key Influencers and Promoters

Key influencers and promoters of Public-Private Partnership (PPP) digital solutions in agriculture typically include government
officials, international development agencies, and industry leaders who advocate for collaborative approaches to agricultural
development. These stakeholders play a crucial role in shaping the policy environment and creating awareness about the benefits of
PPPs. Government officials provide regulatory support and create incentives for private sector participation, ensuring that PPPs align
with national development goals. International organizations, such as the Food and Agriculture Organization (FAQO) and the World
Bank, promote PPPs by offering technical assistance, funding, and facilitating knowledge exchange between countries. Industry
leaders, including agribusiness companies and technology firms, actively promote PPPs by demonstrating successful case studies
and showcasing the potential for innovation and efficiency gains. Together, these influencers help build trust among stakeholders,
encourage investment, and drive the adoption of digital solutions in the agricultural sector.

e-Granary influencers and promoters include government officials, international development agencies, and industry leaders who
advocate for collaborative approaches to agricultural development. The Eastern Africa Farmers Federation (EAFF), a constituency of
the World Farmers’ Organization plays a significant role in promoting the initiative by facilitating collaboration between stakeholders
and ensuring that the digital solutions are effectively integrated into existing agricultural systems. Additionally, partnerships with
mobile network operators and financial institutions help promote the platform’s benefits to a wider audience.

The Model Fit into Existing Delivery/Business Landscape

Public-Private Partnerships (PPPs) in digital solutions fit well into existing delivery and business landscapes when there is a clear
alignment of goals between the public and private sectors, and when both parties have complementary strengths to contribute.
These partnerships are particularly effective in environments where there is a need for rapid technological advancement and
complex service delivery, such as in healthcare, education, and agriculture. In such contexts, PPPs can leverage private sector
efficiency, technical expertise, and investment to fill gaps in public sector capabilities, thereby accelerating the deployment of digital
infrastructure and services. However, PPPs may not fit well in landscapes where there is a lack of trust or misalignment of objectives

n
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between the partners, or where regulatory and bureaucratic hurdles impede collaboration. Additionally, if the public sector lacks the
capacity to effectively manage and oversee the partnership, or if the private sector is primarily driven by profit motives that do not
align with public interest, the partnership may struggle to achieve its intended outcomes. For PPPs to be successful, there must be a
strong framework for sharing risks and responsibilities, clear communication, and a commitment to achieving shared economic and
social goals, such as improving digital literacy, fostering innovation, and promoting sustainable development.

e-Granary fits well into the existing delivery landscape when there is a strong alignment between the public and private sectors, with
both parties committed to enhancing agricultural productivity and market access for smallholder farmers._The platform effectively
combines digital tools with traditional agricultural practices, addressing key challenges such as market access, financial inclusion,
and access to quality_inputs. By leveraging partnerships with organizations like the Eastern Africa Farmers Federation (EAFF) and
financial institutions such as Vision Fund Kenya, e-Granary can provide comprehensive services, including credit, insurance, and
market linkages, which are crucial for smallholder farmers.

However, e-Granary may face challenges in fitting into the delivery landscape when there are misalignments in objectives or when
regulatory and infrastructural barriers impede collaboration. For instance, the platform has encountered difficulties in maintaining
partnerships for financial services and insurance due to external factors like weather variability and market fluctuations(AGRA,
2024). Additionally, the complexity of integrating diverse services and stakeholders can create operational challenges, particularly
when there is a lack of capacity to manage and oversee the partnership effectively.

3.3 Youth-Centric Engagement Model (interesting)
Model description

The Youth-Centric Engagement Model in agriculture focuses on actively involving young people in the development and
implementation of digital solutions. This model leverages the unique perspectives and digital fluency of youth, who are often
considered “digital natives,” to drive innovation and ensure that digital products and services meet their needs and preferences.
By engaging youth in co-design and co-creation processes, organizations can develop more relevant and effective solutions that
resonate with young users. This approach not only empowers young people by giving them a voice in shaping the technologies they
use but also fosters a sense of ownership and commitment to the solutions developed. The model is particularly effective in sectors
like agriculture, where youth engagement can lead to more impactful and sustainable outcomes.

Case Example: Rikolto Indonesia

A notable example of the Youth-Centric Engagement Model in agriculture is
the digital marketing platform developed for cocoa farmers in West Sulawesi,
Indonesia. Initiated by_Rikolto Indonesia, this project aims to attract young
people to agriculture by integrating digital technology into farming practices.
The platform allows young cocoa farmers to market their products to a wider
audience, thereby increasing their visibility and market reach. Youth volunteers
from the eMpowering Youths Across ASEAN program were actively involved in
the development of the platform, ensuring that it met the needs and preferences
of young farmers. This initiative demonstrates how youth engagement can drive
innovation and create new opportunities in the agricultural sector.

Key Investors

Investors in youth-centric digital solutions typically include international development agencies, non-governmental organizations,
and private sector companies focused on social impact. These investors recognize the potential of engaging young people to drive
innovation and create solutions that address pressing social issues. They are drawn to projects that empower youth, enhance digital
literacy, and promote sustainable development. By investing in youth-centric models, these organizations aim to foster economic
growth and social change by equipping young people with the tools and opportunities they need to succeed.

In the case of the digital marketing platform for cocoa farmers, key investors include organizations like Rikolto and the ASEAN
Foundation, which support initiatives aimed at empowering young people and promoting sustainable agricultural practices. These
investors provide funding and technical support to ensure the successful implementation and scalability of youth-centric digital
solutions. Their involvement not only brings financial resources but also lends credibility and expertise to the project, helping to
drive its success and impact.

Key Influencers and Promoters

Key influencers and promoters of the Youth-Centric Engagement Model include youth organizations, educational institutions, and
advocacy groups that champion the involvement of young people in decision-making processes. These stakeholders play a crucial
role in advocating for youth engagement and ensuring that young voices are heard in the development of digital solutions. By
promoting the benefits of youth involvement, they help to build momentum and support for initiatives that prioritize the needs and
perspectives of young people.
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For the digital marketing platform in Indonesia, partnerships with local youth organizations and international NGOs were instrumental
in promoting the initiative and encouraging young people to participate in its development and use. These collaborations helped
build trust and credibility among the target audience, enhancing the platform’s reach and impact. By working closely with these
influencers and promoters, the project was able to effectively engage young farmers and create a solution that met their needs and
aspirations.

The Model Fit into Existing Delivery/Business Landscape

The Youth-Centric Engagement Model fits well into existing delivery and business landscapes when there is a supportive environment
that facilitates youth involvement in agricultural activities. This model thrives under conditions where there is access to resources
such as land, finance, and technology, as well as supportive policies that encourage youth participation in agriculture (Ninson &
Brobbey, 2023). It is particularly effective when there are efforts to make agriculture more attractive to young people by integrating
modern technology and innovative practices, which can lead to increased productivity and long-term growth. Additionally, the
model benefits from strong networks and mentorship programs that provide young people with the skills and knowledge needed to

succeed in the agricultural sector (Ofunya Afande et al., 2015).

However, the model may not fit well in landscapes where there are significant barriers to youth engagement, such as limited access
to land and finance, inadequate training and education, and negative perceptions of agriculture as a viable career path (Boye et
al., 2024). In such cases, the lack of infrastructure and support systems can hinder the effectiveness of youth-centric initiatives.
Furthermore, if there is insufficient collaboration between stakeholders, including government agencies, educational institutions,
and private sector partners, the model may struggle to achieve its intended outcomes. To ensure the success of the Youth-Centric
Engagement Model, it is crucial to address these barriers and create an enabling environment that supports youth involvement in
agriculture.

In the case of the digital marketing platform in West Sulawesi, the initiative successfully engaged youth by integrating digital tools
that resonate with their technological skills and providing them with market access that traditional methods may not offer. The
platform’s ability to connect young farmers with broader markets and provide them with real-time data on market trends and
pricing has empowered them to make informed decisions and improve their livelihoods. However, risks exist due to insufficient
infrastructure to support digital connectivity or if cultural perceptions discourage youth from pursuing careers in agriculture.

3.4 Data Monetization and Insights Model
Model description

The Data Monetization and Insights Model involves leveraging data as a strategic asset to generate revenue and drive business
insights. This model is particularly relevant in the agricultural sector, where data can be used to enhance productivity, optimize
supply chains, and improve decision-making processes. By collecting and analyzing data from various sources, organizations can
create valuable insights that benefit farmers, agribusinesses, and other stakeholders. In low and middle-income countries, this
model can empower smallholder farmers by providing them with access to information that can improve their yields and market
access. Additionally, it can attract investment by demonstrating the potential for data-driven innovation and efficiency gains.

Case Example: Smattcom in Mexico

A notable example of the Data Monetization and Insights Model in agriculture is
Smattcom, a digital platform operating in Mexico. Smattcom connects small-scale
r\ farmers with domestic and international buyers through an e-commerce platform,
facilitating the sale of agricultural products. The platform collects data on market
trends, pricing, and buyer preferences, which is then analyzed to provide farmers
’}v with actionable insights that can help them optimize their production and marketing
strategies. By monetizing this data through partnerships with agribusinesses and
SMATTCOM financial institutions, Smattcom generates revenue that supports its sustainability and
Comersio inteligente para el agro expansion. This approach not only benefits farmers by providing them with valuable
market insights but also creates new opportunities for businesses to engage with the
agricultural sector.

Key Investors

Investors in data monetization models typically include international development agencies, technology companies, and financial
institutions. These investors are drawn to the potential for data-driven innovation and the opportunity to create social and economic
impact. They recognize that data can be a powerful tool for improving agricultural productivity and sustainability, and they are willing
to invest in initiatives that harness this potential. By supporting data monetization projects, these investors aim to drive growth and
development in the agricultural sector while achieving a return on their investment (FAO & ITU, 2019).

In the case of Smattcom, key investors include international organizations like the Inter-American Development Bank (IDB) and
private sector partners who provide funding and technical support to develop and implement the digital platform (Loukos et al.,
2021). Their involvement is crucial for ensuring the project’s success and scalability, as they bring not only financial resources but
also expertise in data management and agricultural development. These investors help to build the infrastructure needed to collect,
analyze, and monetize agricultural data, thereby enhancing the project’s impact and sustainability
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Key Influencers and Promoters

Key influencers and promoters of the Data Monetization and Insights Model include government agencies, agricultural research
institutions, and industry associations. These stakeholders play a vital role in advocating for data-driven approaches and building
support among farmers and agribusinesses. By promoting the benefits of data monetization, they help to create an environment
where data is seen as a valuable asset that can drive innovation and growth.

For Smattcom, partnerships with local agricultural organizations and government agencies have been instrumental in promoting
the project and encouraging farmer participation. These collaborations help to build trust and credibility among farmers, ensuring
that they are willing to share their data and engage with the platform. By working closely with these influencers and promoters,
the initiative has been able to effectively reach its target audience and demonstrate the value of data-driven insights in agriculture

The Model Fit into Existing Delivery/Business Landscape

The Data Monetization and Insights Model fits well into existing delivery and business landscapes when there is a robust infrastructure
for data collection, integration, and analysis. This model thrives in environments where there is a clear strategy for leveraging data
as a strategic asset, supported by advanced analytics and data governance frameworks. It is particularly effective when there is a
culture of data-driven decision-making within organizations, enabling them to extract actionable insights that enhance productivity
and sustainability. Additionally, the model benefits from regulatory environments that support data privacy and sharing, allowing for
the creation of new revenue streams through data products and services.

However, the model may not fit well in landscapes where there are significant challenges related to data quality, integration, and
privacy. If there is a lack of technical expertise or infrastructure to manage and analyze large datasets, organizations may struggle to
derive value from their data assets. Furthermore, if there is resistance to change or a lack of understanding of the potential benefits
of data monetization, the model may face difficulties in gaining traction. Regulatory hurdles and concerns over data ownership and
privacy can also impede the successful implementation of data monetization strategies. To ensure the model’s success, it is crucial
to address these barriers and foster a culture that values data as a key driver of innovation and growth.

Smattcom fits well into the existing delivery landscape in Mexico by leveraging robust data infrastructure and analytics to provide
valuable market insights to smallholder farmers. The platform aligns with broader trends towards digital transformation and data-
driven decision-making by offering real-time data on market trends, pricing, and buyer preferences. This enables farmers to make
informed decisions, optimize their production and marketing strategies, and improve their profitability. The regulatory environment
in Mexico, which supports digital innovation and data sharing, further enhances Smattcom’s ability to monetize data effectively.
Additionally, the platform’s integration with existing agricultural systems and its ability to offer personalized insights tailored to the
needs of farmers contribute to its success.

However, Smattcom may encounter challenges if there are issues related to data quality, integration, and privacy. If the platform
struggles with maintaining high-quality data or faces difficulties in integrating diverse data sources, it may not be able to provide
accurate and actionable insights. Furthermore, resistance to adopting data-driven practices among farmers or a lack of understanding
of the benefits of data monetization could hinder the platform’s effectiveness. Regulatory hurdles, such as concerns over data
ownership and privacy, could also pose challenges to Smattcom’s operations. To overcome these barriers, Smattcom needs to
ensure robust data management practices, foster a culture of data-driven decision-making among its users, and navigate regulatory
landscapes effectively.

3.5 Integration with Existing Agricultural and Non-Agricultural Systems

Model description

The Integration with Existing Agricultural and Non-Agricultural Systems Model involves the seamless incorporation of digital solutions
into both agricultural and non-agricultural systems to enhance efficiency, productivity, and sustainability. This model leverages the
interconnectedness of agriculture with various sectors, such as energy, transportation, and finance, to provide holistic solutions that
address the multifaceted challenges faced by the agricultural sector. By integrating digital technologies with existing systems, this
model can optimize resource use, reduce operational costs, and improve service delivery. In low and middle-income countries, this
approach is particularly beneficial as it enables smallholder farmers to access a broader range of services and support, ultimately
contributing to rural development and economic growth.


https://projects.itforchange.net/state-of-big-tech/agritech-and-food-systems-in-latin-america-corporate-takeover-and-elements-for-a-human-rights-based-alternative/
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Case Example: Hello Tractor Nigeria

A notable example of the Integration with Existing Systems Model in agriculture is
Hello Tractor, a digital platform operating in Nigeria. Hello Tractor connects smallholder
farmers with tractor owners through a mobile application, facilitating access to
mechanization services. The platform integrates with existing agricultural systems by
providing real-time data on tractor availability, location, and usage, enabling efficient

ke%‘t”‘ad&r‘ resource allocation and reducing downtime. Additionally, Hello Tractor collaborates
with financial institutions to offer flexible payment options, making mechanization
more accessible to farmers. By integrating with both agricultural and financial systems,
Hello Tractor enhances productivity and supports the sustainable development of
Nigeria’s agricultural sector.

Key Investors

Investors in integration models typically include international development agencies, technology firms, and financial institutions.
These investors are attracted to the potential for creating synergies across sectors and the opportunity to drive innovation and
economic growth. They recognize that integrating digital solutions with existing systems can unlock new value and improve service
delivery, making it an attractive investment opportunity. By supporting integration projects, these investors aim to foster sustainable
development and improve livelihoods in low and middle-income countries.

In the case of Hello Tractor, key investors include organizations like the International Finance Corporation (IFC) and private sector
partners who provide funding and technical support to develop and scale the platform. Their involvement is crucial for ensuring
the project’s success and sustainability, as they bring not only financial resources but also expertise in technology and agricultural
development. These investors help to build the infrastructure needed to integrate digital solutions with existing systems, thereby
enhancing the project’s impact and reach. Hello Tractor has also used an innovative finance system to generate private returns for
business.

Key Influencers and Promoters

Key influencers and promoters of integration models include government agencies, industry associations, and technology providers.
These stakeholders play a vital role in advocating for integrated approaches and building support among farmers and other
stakeholders. By promoting the benefits of integration, they help to create an environment where digital solutions are seen as
valuable tools for enhancing efficiency and productivity.

For Hello Tractor, partnerships with local agricultural organizations and government agencies have been instrumental in promoting
the platform and encouraging farmer participation. These collaborations help to build trust and credibility among farmers, ensuring
that they are willing to adopt the technology and integrate it into their operations. By working closely with these influencers and
promoters, Hello Tractor has been able to effectively reach its target audience and demonstrate the value of integrated solutions in
agriculture, creating big support from large influencers like UN.

The Model Fit into Existing Delivery/Business Landscape

The Integration with Existing Agricultural and Non-Agricultural Systems Model fits well into existing delivery and business landscapes
when there is a strong infrastructure that supports digital connectivity and interoperability between different sectors. This model
thrives in environments where there is a commitment to cross-sector collaboration, allowing for seamless integration of agricultural
systems with sectors such as finance, transportation, and energy. It is particularly effective when there is a shared vision among
stakeholders to leverage digital technologies to enhance productivity, sustainability, and service delivery. Additionally, supportive
regulatory frameworks that facilitate data sharing and collaboration across sectors can significantly enhance the model’s effectiveness.

However, the model may not fit well in landscapes where there are significant barriers to integration, such as siloed operations, lack
of interoperability, or resistance to change among stakeholders. If there is insufficient infrastructure to support digital connectivity
or if regulatory restrictions impede data sharing, the model may struggle to achieve its intended outcomes. Furthermore, if there is
a lack of alignment or trust among stakeholders from different sectors, the integration efforts may face challenges in gaining traction.
To ensure the model’s success, it is crucial to address these barriers by fostering collaboration, building robust infrastructure, and
creating an enabling environment that supports cross-sector integration.

In the case of Hello Tractor, the integration approach has been successfully implemented in Nigeria, providing farmers with access
to mechanization services that enhance productivity and reduce labor costs. By demonstrating the potential for integration, Hello
Tractor has attracted interest from various stakeholders, creating new opportunities for collaboration and growth. This model sets
a precedent for similar initiatives in other regions, showcasing how integration can drive positive change in the agricultural sector.

Hello Tractor fits well into the existing delivery landscape by effectively integrating agricultural systems with non-agricultural sectors
such as finance and technology. The platform leverages digital connectivity and Internet of Things (1oT) technology to connect tractor
owners with smallholder farmers, facilitating access to mechanization services that were previously out of reach for many farmers. By
collaborating with financial institutions, Hello Tractor offers innovative financing models like pay-as-you-go (PAYG), enabling farmers
to afford tractor services and even become tractor owners themselves. This cross-sector collaboration enhances productivity and
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sustainability by providing farmers with access to essential resources and services. Additionally, the platform’s ability to collect and
analyze data on tractor usage and maintenance supports efficient resource management and decision-making.

However, Hello Tractor faces challenges in landscapes where there are barriers to integration, such as limited digital infrastructure
or regulatory restrictions on data sharing. If there is insufficient infrastructure to support digital connectivity, the platform’s ability
to provide real-time data and insights may be hindered. Moreover, if there is resistance to adopting new technologies or a lack of
alignment among stakeholders, the integration efforts may struggle to gain traction. Addressing these barriers is crucial for Hello
Tractor to achieve its full potential and contribute to sustainable agricultural development. Ensuring robust infrastructure, fostering
collaboration, and navigating regulatory landscapes effectively are key to the platform’s success

3.6 Tiered Service Model for Different Farm Sizes

Model description

The Tiered Service Model for Different Farm Sizes is a strategic approach that tailors digital solutions and services to meet the specific
needs of farms of varying sizes. This model recognizes that smallholder, medium, and large-scale farms have different operational
challenges and resource requirements. By offering tiered services, digital solution providers can better address the unique needs
of each farm category, enhancing efficiency, productivity, and sustainability. In low and middle-income countries, this model is
particularly beneficial as it allows for more inclusive access to technology, ensuring that even the smallest farms can benefit from
digital advancements. This approach not only improves farm-level outcomes but also fosters broader agricultural development by
promoting technology adoption across diverse farming communities.

Case Example: TROTRO Tractor, Ghana

A notable example of the Tiered Service Model in agriculture is TROTRO Tractor,
a digital platform operating in Ghana. TROTRO Tractor provides access to
mechanization services through a mobile platform that connects farmers with
tractor owners. The service is tiered to cater to different farm sizes, offering
customized packages that include varying levels of mechanization support, from
TROTRO Tractor Limited basic ploughing services for smallholders to comprehensive mechanization solutions
for larger farms. By tailoring services to the specific needs of different farm sizes,
TROTRO Tractor enhances agricultural productivity and supports sustainable farming
practices. This model not only improves access to mechanization for smallholder
farmers but also optimizes resource use for larger farms, demonstrating the
effectiveness of tiered services in agriculture.

Key Investors

Investors in tiered service models typically include international development agencies, agribusiness companies, and financial
institutions. These investors are attracted to the potential for scalable impact and the opportunity to drive inclusive growth in the
agricultural sector. They recognize that tiered services can enhance technology adoption and improve farm productivity, making it
an attractive investment opportunity. By supporting tiered service projects, these investors aim to foster sustainable development
and improve livelihoods in low and middle-income countries.

In the case of TROTRO Tractor, key investors include organizations like the Alliance for a Green Revolution in Africa (AGRA), GIZ
and private sector partners who provide funding and technical support to develop and scale the platform such as AgroAfrica and
KOSMOS Energy as well as an innovation center. Their involvement is crucial for ensuring the project’s success and sustainability, as
they bring not only financial resources but also expertise in agricultural development and technology deployment. These investors
help to build the infrastructure needed to deliver tiered services effectively, thereby enhancing the project’s impact and reach.

Key Influencers and Promoters

Key influencers and promoters of tiered service models include government agencies, agricultural extension services, and farmer
cooperatives. These stakeholders play a vital role in advocating for tailored solutions and building support among farmers and other
stakeholders. By promoting the benefits of tiered services, they help to create an environment where digital solutions are seen as
valuable tools for enhancing efficiency and productivity.

For TROTRO Tractor, partnerships with local agricultural organizations and government agencies have been instrumental in promoting
the platform and encouraging farmer participation. These collaborations help to build trust and credibility among farmers, ensuring
that they are willing to adopt the technology and integrate it into their operations. TROTRO was also studied as an example
internationally, which enhanced the promotion activities. By working closely with these influencers and promoters, TROTRO Tractor
has been able to effectively reach its target audience and demonstrate the value of tiered services in agriculture.

The Model Fit into Existing Delivery/Business Landscape

The Tiered Service Model for Different Farm Sizes fits well into existing delivery and business landscapes when there is a diverse
agricultural sector with varying needs based on farm size. This model thrives in environments where there is a demand for customized
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solutions that cater to the specific requirements of smallholder, medium, and large-scale farms. It is particularly effective when there
is an infrastructure that supports the delivery of differentiated services, such as access to technology, financial services, and market
information tailored to different farm sizes(Asian Development Bank, 2018). Additionally, the model benefits from a regulatory
environment that encourages innovation and flexibility in service provision, allowing for the development of tailored packages that
enhance productivity and sustainability(Yazdani et al., 2022).

However, the model may not fit well in landscapes where there is a lack of infrastructure to support differentiated service delivery or
where there is resistance to adopting customized approaches. If there is insufficient capacity to assess and address the unique needs
of different farm sizes, organizations may struggle to implement effective tiered services(The Common Wealth, n.d.). Furthermore,
if there is a lack of alignment or collaboration among stakeholders, such as service providers, government agencies, and farmers,
the model may face challenges in gaining traction. To ensure the model’s success, it is crucial to build the necessary infrastructure,
foster collaboration among stakeholders, and create an enabling environment that supports the delivery of tailored services to farms
of all sizes.

TROTRO Tractor fits well into the existing delivery landscape by providing tailored mechanization services that cater to the diverse
needs of smallholder, medium, and large-scale farms. The platform’s “Uber for tractors” model allows farmers to access mechanization
services on demand, which is particularly beneficial in regions where purchasing tractors is cost-prohibitive for many farmers. By
offering services for widespread activities such as ploughing, harrowing, and planting, TROTRO Tractor enhances productivity and
efficiency across different farm sizes. The platform’s use of digital tools, such as mobile apps and USSD codes, ensures accessibility
even in areas with limited internet connectivity, thereby supporting a wide range of users.

However, TROTRO Tractor have occasional challenges in landscapes where there is insufficient infrastructure to support digital
service delivery or where there is resistance to adopting mechanization. Connectivity issues in rural areas can impede the platform’s
ability to deliver timely services, although TROTRO Tractor has addressed this by developing USSD codes that work without internet
access. Additionally, if there is a lack of alignment or collaboration among stakeholders, such as service providers, government
agencies, and farmers, the model may struggle to gain traction. Ensuring robust infrastructure, fostering collaboration, and creating
an enabling environment that supports the delivery of tailored services are crucial for the model’s success.

3.7 Value-Added Services Model
Model description

The Value-Added Services (VAS) Model in agriculture involves providing additional services that enhance the core offerings of a
digital platform, thereby increasing its value proposition to users. This model leverages digital technologies to offer services such
as market information, financial services, and advisory support, which go beyond basic agricultural inputs and outputs. By bundling
these services, platforms can address multiple needs of farmers, improving their productivity, market access, and overall livelihoods.
In low and middle-income countries, this model is particularly beneficial as it provides smallholder farmers with access to a range
of services that are often difficult to obtain independently. This approach not only improves farm-level outcomes but also fosters
broader agricultural development by promoting technology adoption and integration across the value chain.

Case Example: DigiFarm, Kenya

A notable example of the Value-Added Services Model in agriculture is DigiFarm, a
digital platform developed by Safaricom in Kenya. DigiFarm offers a suite of services

-— to smallholder farmers, including access to credit, insurance, and market information,
. ° all accessible via a mobile phone. The platform also provides advisory services and
Dlgl input financing, enabling farmers to make informed decisions and improve their

<tF productivity. By bundling these value-added services, DigiFarm enhances the overall
q Fa r m value proposition for farmers, helping them to overcome barriers such as lack of access
— BY SAFARICOM to credit and market information. This model not only supports individual farmers but

also contributes to the broader agricultural ecosystem by facilitating access to essential
services and resources.

Key Investors

Investors in value-added service models typically include mobile network operators, financial institutions, and international
development organizations. These investors are attracted to the potential for scalable impact and the opportunity to drive inclusive
growth in the agricultural sector. They recognize that value-added services can enhance technology adoption and improve farm
productivity, making it an attractive investment opportunity. By supporting value-added service projects, these investors aim to
foster sustainable development and improve livelihoods in low and middle-income countries.

In the case of DigiFarm, key investors include Safaricom, which provides the technological infrastructure and platform development,
and financial partners like the Commercial Bank of Africa, which offers credit and insurance services through the platform. Difgifarm is
also supported by GIZ, FamilyBank, Bayer Foundation and FSD Kenya and Mastercard Foundation via Mercy Cops. Their involvement is
crucial for ensuring the project’s success and sustainability, as they bring not only financial resources but also expertise in technology
and financial services. These investors help to build the infrastructure needed to deliver value-added services effectively, thereby
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enhancing the project’s impact and reach.
Key Influencers and Promoters

Key influencers and promoters of value-added service models include government agencies, agricultural extension services, and
farmer cooperatives. These stakeholders play a vital role in advocating for comprehensive solutions and building support among
farmers and other stakeholders. By promoting the benefits of value-added services, they help to create an environment where
digital solutions are seen as valuable tools for enhancing efficiency and productivity.

For DigiFarm, partnerships with local agricultural organizations such as Kenya Livestock Producers Association (KLPA) and government
agencies have been instrumental in promoting the platform and encouraging farmer participation. DigiFarm also was mainstreamed
by international influencers such as Reuters. These collaborations help to build trust and credibility among farmers, ensuring
that they are willing to adopt the technology and integrate it into their operations. By working closely with these influencers and
promoters, DigiFarm has been able to effectively reach its target audience and demonstrate the value of comprehensive service
offerings in agriculture.

The Model Fit into Existing Delivery/Business Landscape

The Value-Added Services Model fits well into existing delivery and business landscapes when there is a demand for comprehensive
solutions that enhance the core offerings of agricultural platforms. This model thrives in environments where there is a strong
infrastructure to support the integration of additional services, such as financial products, market information, and advisory support,
which can significantly enhance the value proposition for farmers. It is particularly effective when there is a collaborative ecosystem
involving various stakeholders, including technology providers, financial institutions, and agricultural experts, working together
to deliver a suite of services that improve productivity and sustainability. Additionally, a regulatory environment that supports
innovation and flexibility in service provision can further enhance the model’s effectiveness.

However, the model may not fit well in landscapes where there is a lack of infrastructure or stakeholder collaboration to support the
delivery of value-added services. If there is insufficient capacity to integrate diverse services or if there is resistance to adopting new
solutions, organizations may struggle to implement effective value-added offerings. Furthermore, if there is a lack of alignment or
trust among stakeholders, such as service providers, government agencies, and farmers, the model may face challenges in gaining
traction. To ensure the model’s success, it is crucial to build the necessary infrastructure, foster collaboration among stakeholders,
and create an enabling environment that supports the delivery of comprehensive services to farmers

DigiFarm fits well into the existing delivery landscape by leveraging a comprehensive suite of services that address the diverse needs
of smallholder farmers in Kenya. The platform offers a one-stop-shop for farmers, providing access to financial services, quality
inputs, market linkages, and agricultural advice, all through a mobile platform. This aligns with broader trends towards integrated
solutions and user-centered innovation, allowing DigiFarm to enhance service delivery by providing targeted support that improves
productivity and sustainability. The collaboration with partners like Safaricom and iProcure ensures that DigiFarm can deliver
these value-added services effectively, supported by a robust infrastructure that facilitates digital transactions and information
dissemination. Additionally, the regulatory environment in Kenya, which supports mobile money transactions through platforms like
M-Pesa, further enhances DigiFarm’s ability to integrate these services seamlessly.

However, DigiFarm may encounter challenges in landscapes where there is a lack of infrastructure or stakeholder collaboration
to support the delivery of value-added services. If there are connectivity issues or resistance to adopting digital solutions among
farmers, the platform’s effectiveness may be hindered. Moreover, if there is insufficient capacity to integrate diverse services or if
there is a lack of alignment among stakeholders, such as service providers, government agencies, and farmers, the model may face
challenges in gaining traction. To ensure the model’s success, DigiFarm must continue to build the necessary infrastructure, foster
collaboration among stakeholders, and create an enabling environment that supports the delivery of comprehensive services to
farmers.

3.8 Mobile-First Approach
Model description

The Mobile-First Approach in agriculture involves prioritizing mobile technology as the primary means of delivering digital solutions
to farmers. This model leverages the widespread availability and accessibility of mobile phones to provide farmers with essential
services such as market information, financial services, and agricultural advice. By focusing on mobile platforms, agricultural
solutions can reach a broader audience, including smallholder farmers in remote areas who may not have access to traditional
agricultural extension services. In low and middle-income countries, the mobile-first approach is particularly beneficial as it enables
farmers to access timely and relevant information that can improve their productivity and livelihoods. This approach not only
enhances individual farm outcomes but also contributes to the broader agricultural ecosystem by promoting technology adoption
and integration across the value chain.
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Case Example: mAgri, Tanzania

A notable example of the Mobile-First Approach in agriculture is the mAgri program in
Tanzania. Developed by the GSMA in partnership with local mobile operators and agricultural
organizations, mAgri provides smallholder farmers with access to a range of services through
their mobile phones. These services include weather forecasts, market prices, agronomic
advice, and financial services. By leveraging mobile technology, mAgri ensures that farmers
receive timely and actionable information that can help them make informed decisions
and improve their productivity. This model not only supports individual farmers but also
strengthens the overall agricultural value chain by facilitating access to essential services and
resources.

Key Investors

Investors in mobile-first models typically include mobile network operators, international development organizations, and technology
companies. These investors are attracted to the potential for scalable impact and the opportunity to drive inclusive growth in the
agricultural sector. They recognize that mobile technology can enhance information dissemination and improve farm productivity,
making it an attractive investment opportunity. By supporting mobile-first projects, these investors aim to foster sustainable
development and improve livelihoods in low and middle-income countries.

In the case of mAgri, key investors include the GSMA, which provides the technological infrastructure and platform development,
and local mobile operators like Vodacom Tanzania, which offer connectivity and distribution support(Day, 2018). Their involvement
is crucial for ensuring the project’s success and sustainability, as they bring not only financial resources but also expertise in mobile
technology and agricultural services. mAgri was also supported by USAID and_Bill and Melinda Gates Foundation These investors
help to build the infrastructure needed to deliver mobile-first services effectively, thereby enhancing the project’s impact and reach

Key Influencers and Promoters

Key influencers and promoters of the mobile-first approach include government agencies, agricultural extension services, and farmer
cooperatives. These stakeholders play a vital role in advocating for mobile solutions and building support among farmers and other
stakeholders. By promoting the benefits of mobile technology, they help to create an environment where digital solutions are seen
as valuable tools for enhancing efficiency and productivity.

For mAgri, partnerships with local agricultural organizations and government agencies have been instrumental in promoting the
platform and encouraging farmer participation (Ujakpa et al., 2021). These collaborations help to build trust and credibility among
farmers, ensuring that they are willing to adopt the technology and integrate it into their operations. By working closely with these
influencers and promoters, mAgri has been able to effectively reach its target audience and demonstrate the value of mobile-first
solutions in agriculture

Its Fit into Existing Delivery/Business Landscape

The Mobile-First Approach fits well into existing delivery and business landscapes when there is a significant mobile user base and
robust mobile infrastructure. This model thrives in environments where mobile devices are the primary means of accessing digital
content, allowing organizations to prioritize mobile platforms in their service delivery. It is particularly effective when there is a
demand for user-centered innovation, as mobile-first design emphasizes streamlined, intuitive interfaces that enhance usability
and engagement. The model benefits from a regulatory environment that supports mobile connectivity and digital transformation,
enabling organizations to reach a broader audience and improve service delivery through mobile channels.

However, the model may not fit well in landscapes where there is limited mobile infrastructure or where users predominantly access
services through desktop platforms. If there is insufficient capacity to optimize content and services for mobile devices, organizations
may struggle to implement effective mobile-first solutions. Furthermore, if there is resistance to adopting mobile technologies or if
the target audience lacks access to mobile devices, the model may face challenges in gaining traction. To ensure the model’s success,
it is crucial to build the necessary infrastructure, foster collaboration among stakeholders, and create an enabling environment that
supports the delivery of mobile-first services.

In the case of mAgri, the mobile-first approach has been successfully implemented in Tanzania, providing farmers with access to a
range of services that enhance productivity and reduce barriers to market access. By demonstrating the potential for mobile-first
solutions, mAgri has attracted interest from various stakeholders, creating new opportunities for collaboration and growth. This
model sets a precedent for similar initiatives in other regions, showcasing how mobile technology can drive positive change in the
agricultural sector.
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https://www.youtube.com/watch?v=lNoit8bf8js
https://www.youtube.com/watch?v=lNoit8bf8js
https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-for-development/programme/agritech/farmers-learn-to-use-magri-services-as-it-improves-their-livelihood/
https://agrilinks.org/post/new-era-agriculture-underway-look-digital-farmer-profiles-gsmas-magri
https://d4ag.com/2011/11/21/the-mfarmer-initiative-usaid-joins-hands-with-others-for-ag-devt/
https://www.codica.com/blog/mobile-first-design/
https://rapidlab.io/blog-en/mobile-first-pros-cons-use-cases/
https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-for-development/m4d-tracker/magri-deployment-tracker/
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3.9 Collaborative Community Model
Model description

The Collaborative Community Model in agriculture involves the collective efforts of farmers, agribusinesses, and other stakeholders
to work together towards common goals. This model leverages the power of collaboration to enhance productivity, sustainability,
and innovation in the agricultural sector. By fostering a sense of community and shared purpose, collaborative initiatives can address
complex challenges such as resource management, market access, and technological adoption. In low and middle-income countries,
this model is particularly beneficial as it empowers smallholder farmers by providing them with access to shared resources,
knowledge, and networks. This approach not only improves individual farm outcomes but also strengthens the overall agricultural
ecosystem by promoting cooperation and collective action.

Case Example: WeFarm, Kenya

A notable example of the Collaborative Community Model in agriculture is WeFarm, a digital platform operating in Kenya. WeFarm
connects farmers through a peer-to-peer network, allowing them to share knowledge, ask questions, and provide advice to one
another. The platform leverages SMS technology to facilitate communication among farmers, even in areas with limited internet
access. By fostering a collaborative community, WeFarm enables farmers to access valuable insights and solutions to agricultural
challenges, enhancing their productivity and resilience. This model not only supports individual farmers but also strengthens the
overall agricultural value chain by promoting knowledge exchange and collective problem-solving.

Key Investors

Investors in collaborative community models typically include international development organizations, technology companies, and
social impact investors. These investors are attracted to the potential for scalable impact and the opportunity to drive inclusive
growth in the agricultural sector. They recognize that collaboration can enhance technology adoption and improve farm productivity,
making it an attractive investment opportunity. By supporting collaborative community projects, these investors aim to foster
sustainable development and improve livelihoods in low and middle-income countries.

In the case of WeFarm, key investors include organizations like True Ventures and LocalGlobe, which provide funding and technical
support to develop and scale the platform and early inventors like LocalGlobE, ADV and Norrsken Foundation. Their involvement was
crucial for ensuring the project’s success and sustainability, as they bring not only financial resources but also expertise in technology
and community development. These investors help to build the infrastructure needed to facilitate collaboration effectively, thereby
enhancing the project’s impact and reach

Key Influencers and Promoters

Key influencers and promoters of collaborative community models include government agencies, agricultural extension services,
and farmer cooperatives. These stakeholders play a vital role in advocating for collaborative solutions and building support among
farmers and other stakeholders. By promoting the benefits of collaboration, they help to create an environment where digital
solutions are seen as valuable tools for enhancing efficiency and productivity.

For WeFarm, partnerships with local agricultural organizations and government agencies have been instrumental in promoting the
platform and encouraging farmer participation. These collaborations help to build trust and credibility among farmers, ensuring that
they are willing to adopt the technology and integrate it into their operations. WeFarm was also promoted by multiple international
sector platforms due to its collaborative model and reached to global media outlets such as BBC. By working closely with these
influencers and promoters, WeFarm has been able to effectively reach its target audience and demonstrate the value of collaborative
solutions in agriculture.

The Model Fit into Existing Delivery/Business Landscape

The Collaborative Community Model fits well into the existing delivery landscape by aligning with broader trends towards participatory
design and user-centered innovation. By fostering a sense of community and shared purpose, organizations can create more efficient
and effective agricultural solutions that meet the needs of farmers and other stakeholders. This model enhances service delivery by
providing targeted support that improves productivity and sustainability.

In the case of WeFarm, the collaborative community approach has been successfully implemented in Kenya, providing farmers
with access to a network of peers who can offer support and advice. By demonstrating the potential for collaboration, WeFarm has
attracted interest from various stakeholders, creating new opportunities for collaboration and growth. This model sets a precedent
for similar initiatives in other regions, showcasing how collective action can drive positive change in the agricultural sector. However,
a sustainable delivery model could not be found and the operations of WeFarm had to be downgraded significantly.



https://techcrunch.com/2021/03/09/wefarm-adds-11m-to-expand-its-network-for-independent-farmers-now-at-2-5m-users/
https://africabusinesscommunities.com/agribusiness/wefarm-rakes-in-13million-to-grow-its-marketplace-and-network-for-independent-farmers/
https://africabusinesscommunities.com/agribusiness/wefarm-rakes-in-13million-to-grow-its-marketplace-and-network-for-independent-farmers/
https://www.bbc.com/news/business-33610593

3.10 Localized Content and Language Support
Model description

The Localized Content and Language Support Model in agriculture involves tailoring digital solutions to meet the linguistic and
cultural needs of local communities. This model emphasizes the importance of providing content in local languages, styles and
adapting digital platforms to align with regional practices and preferences. By doing so, it enhances user engagement, eases
technology adoption, and improves the overall effectiveness of agricultural solutions. In low and middle-income countries, this
approach is particularly beneficial as it ensures that smallholder farmers can access and utilize digital tools effectively, regardless
of language barriers. This model not only improves individual farm outcomes but also strengthens the agricultural ecosystem by
promoting inclusivity and accessibility.

Case Example: Esoko, Ghana

A notable example of the Localized Content and Language Support Model in
agriculture is Esoko, a digital platform operating in Ghana. Esoko provides market
information, weather forecasts, and agricultural advice to farmers via SMS in local
languages and local styles, ensuring that the content is accessible and relevant to
es OKO its users. By localizing its services, Esoko helps farmers make informed decisions,
improve productivity, and access better market opportunities. This model not only
supports individual farmers but also enhances the overall agricultural value chain

by facilitating communication and information exchange in a culturally relevant
manner.

Key Investors

Investors in localized content models typically include international development organizations, technology companies, and social
impact investors. These investors are attracted to the potential for scalable impact and the opportunity to drive inclusive growth
in the agricultural sector. They recognize that localized content can enhance technology adoption and improve farm productivity,
making it an attractive investment opportunity. By supporting localized content projects, these investors aim to foster sustainable
development and improve livelihoods in low and middle-income countries.

In the case of Esoko, key investors include organizations like the_International Finance Corporation (IFC) and the Soros Economic
Development Fund, which provide funding and technical support to develop and scale the platform. Their involvement is crucial
for ensuring the project’s success and sustainability, as they bring not only financial resources but also expertise in technology and
community development. These investors help to build the infrastructure needed to deliver localized content effectively, thereby
enhancing the project’s impact and reach.

Key Influencers and Promoters

Key influencers and promoters of localized content models include government agencies, agricultural extension services, and farmer
cooperatives. These stakeholders play a vital role in advocating for culturally relevant solutions and building support among farmers
and other stakeholders. By promoting the benefits of localized content, they help to create an environment where digital solutions
are seen as valuable tools for enhancing efficiency and productivity.

For Esoko, partnerships with local agricultural organizations and government agencies have been instrumental in promoting the
platform and encouraging farmer participation. Esoko had also significant continental and international spotlight. These collaborations
help to build trust and credibility among farmers, ensuring that they are willing to adopt the technology and integrate it into their
operations. By working closely with these influencers and promoters, Esoko has been able to effectively reach its target audience
and demonstrate the value of localized solutions in agriculture.

The Model Fit into Existing Delivery/Business Landscape

The Localized Content and Language Support Model fits well into the existing delivery landscape under conditions where there is
a strong emphasis on user-centered design and cultural sensitivity. By offering services in local languages and adapting content to
regional contexts, organizations can create more efficient and effective solutions that meet the diverse needs of stakeholders. This
model enhances service delivery by providing targeted support that improves productivity and sustainability, particularly when there
is a deep understanding of local cultural nuances and linguistic differences. However, it may not fit in situations where there is a
lack of cultural awareness and understanding of local needs, leading to potential miscommunication and inefficiency. For instance,
businesses often fail in global expansion due to a lack of cultural awareness and adaptation to local markets. Therefore, it is crucial to
integrate cultural awareness and local adaptation strategies to ensure the success of localized content and language support models.

In the case of Esoko, the localized content approach has been successfully implemented in Ghana, providing farmers with access to
relevant information that enhances productivity and reduces barriers to market access. By demonstrating the potential for localized
solutions, Esoko has attracted interest from various stakeholders, creating new opportunities for collaboration and growth. This
model sets a precedent for similar initiatives in other regions, showcasing how culturally relevant content can drive positive change
in the agricultural sector.
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https://esoko.com/
https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-for-development/gsma_resources/esoko/
https://www.ifc.org/en/stories/2010/esoko-empowers-farmers-one-text-at-a-time
https://www.opensocietyfoundations.org/newsroom/african-farmers-get-boost-ifc-soros-economic-development-fund-and-esoko
https://www.opensocietyfoundations.org/newsroom/african-farmers-get-boost-ifc-soros-economic-development-fund-and-esoko
https://odimpact.org/files/case-esoko.pdf
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3.11 E-commerce Integration

Model description

The E-commerce Integration Model in agriculture involves leveraging digital platforms to connect farmers directly with consumers,
bypassing traditional intermediaries. This model enhances market access, increases transparency, and improves the efficiency of
agricultural value chains. By integrating e-commerce solutions, farmers can sell their produce directly to buyers, thereby maximizing
their profits and reducing post-harvest losses. In low and middle-income countries, this approach is particularly beneficial as
it empowers smallholder farmers by providing them with broader market access and competitive pricing. This model not only
improves individual farm outcomes but also strengthens the agricultural ecosystem by promoting fair trade practices and reducing
inefficiencies.

Case Example: Twiga Foods, Kenya

A notable example of the E-commerce Integration Model in agriculture is Twiga
Foods, a digital platform operating in Kenya. Twiga Foods connects smallholder
farmers with vendors and retailers through a mobile-based platform, facilitating
the efficient distribution of fresh produce. By leveraging technology, Twiga Foods
streamlines the supply chain, reducing the number of intermediaries and ensuring
that farmers receive fair compensation for their products. This model not only
supports individual farmers but also enhances the overall agricultural value chain
by improving logistics and reducing food wastage

Key Investors

Investors in e-commerce integration models typically include venture capital firms, technology companies, and international
development organizations. These investors are attracted to the potential for scalable impact and the opportunity to drive inclusive
growth in the agricultural sector. They recognize that e-commerce can enhance market access and improve farm productivity, making
it an attractive investment opportunity. By supporting e-commerce integration projects, these investors aim to foster sustainable
development and improve livelihoods in low and middle-income countries.

In the case of Twiga Foods, key investors include Goldman Sachs, the International Finance Corporation (IFC), and TLcom Capital
and one of the richest families of France which provide funding and technical support to develop and scale the platform. Their
involvement is crucial for ensuring the project’s success and sustainability, as they bring not only financial resources but also expertise
in technology and market development. These investors help to build the infrastructure needed to deliver e-commerce solutions
effectively, thereby enhancing the project’s impact and reach.

Key Influencers and Promoters

Key influencers and promoters of e-commerce integration models include government agencies, industry associations, and
agricultural cooperatives. These stakeholders play a vital role in advocating for digital solutions and building support among farmers
and other stakeholders. By promoting the benefits of e-commerce, they help to create an environment where digital platforms are
seen as valuable tools for enhancing efficiency and productivity.

For Twiga Foods, partnerships with local agricultural organizations and government agencies have been instrumental in promoting
the platform and encouraging farmer participation. These collaborations help to build trust and credibility among farmers, ensuring
that they are willing to adopt the technology and integrate it into their operations. Because of its early success in performance,
Twiga had been promoted by largest international business intelligence platforms. By working closely with these influencers and
promoters, Twiga Foods has been able to effectively reach its target audience and demonstrate the value of e-commerce solutions
in agriculture.

The Model Fit into Existing Delivery/Business Landscape

The E-commerce Integration Model fits well into the existing delivery landscape by aligning with broader trends towards digital
transformation and direct-to-consumer sales. By offering a platform that connects farmers directly with buyers, organizations
can create more efficient and effective agricultural solutions that meet the needs of farmers and other stakeholders. This model
enhances service delivery by providing targeted support that improves productivity and sustainability.

In the case of Twiga Foods, the e-commerce integration approach has been successfully implemented in Kenya, providing farmers
with access to a range of markets that enhance productivity and reduce barriers to market access. By demonstrating the potential for
e-commerce solutions, Twiga Foods has attracted interest from various stakeholders, creating new opportunities for collaboration
and growth. This model sets a precedent for similar initiatives in other regions, showcasing how digital platforms can drive positive
change in the agricultural sector.


https://twiga.netlify.app/
https://twiga.netlify.app/
https://old.disruptafrica.com/2020/10/30/kenyan-agri-tech-startup-twiga-foods-secures-29-4m-ifc-debt-funding-to-assist-its-farmers/
https://old.disruptafrica.com/2018/11/16/kenyan-agri-tech-startup-twiga-foods-raises-10m-from-ifc-tlcom/
https://old.disruptafrica.com/2019/06/13/kenyan-agri-tech-startup-twiga-foods-raises-5m-from-frances-mulliez-family/
https://founder.africa/build/the-journey-of-twiga-foods-profile-funding/
https://www.bloomberg.com/news/articles/2021-11-01/food-startup-twiga-raises-funds-sees-unicorn-status-in-5-years?embedded-checkout=true
https://www.bloomberg.com/news/articles/2021-11-01/food-startup-twiga-raises-funds-sees-unicorn-status-in-5-years?embedded-checkout=true

3.12 Blended Digital-Physical Support Model
Model description

The Blended Digital-Physical Support Model in agriculture combines digital tools with traditional, in-person support to provide
comprehensive services to farmers. This model leverages the strengths of both digital platforms and physical interactions to enhance
agricultural productivity, sustainability, and resilience. By integrating digital solutions with face-to-face support, farmers can access
real-time data and expert advice while maintaining the personal touch that is often crucial in agricultural communities. In low and
middle-income countries, this approach is particularly beneficial as it bridges the digital divide, ensuring that farmers who may not
have full access to digital technologies can still benefit from modern agricultural practices. This model not only improves individual
farm outcomes but also strengthens the agricultural ecosystem by promoting technology adoption and knowledge sharing.

Case Example: Shamba Shape Up, Kenya

A notable example of the Blended Digital-Physical Support Model in agriculture is
Shamba Shape Up, a multimedia agricultural extension service in Kenya. Shamba

AMRE
(_‘o“6 vsf Shape Up combines a popular television show with digital platforms and on-the-ground
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productivity and livelihoods.

Key Investors

Investors in blended support models can include a big range of organizations depending on the blended capabilities. It can include
media companies, international development organizations, and agricultural extension services. These investors are attracted to the
potential for scalable impact and the opportunity to drive inclusive growth in the agricultural sector. They recognize that combining
digital and physical support can enhance technology adoption and improve farm productivity, making it an attractive investment
opportunity. By supporting blended support projects, these investors aim to foster sustainable development and improve livelihoods
in low and middle-income countries.

In the case of Shamba Shape Up, key investors include international organizations like GIZ, CGIAR, the Syngenta Foundation, several
companies, Hello Tractor, CKL Africa Limited, KenChic Olivado and media partners who provide funding and technical support
to develop and scale the platform(Shamba shape up, 2024). Their involvement is crucial for ensuring the project’s success and
sustainability, as they bring not only financial resources but also expertise in media production and agricultural development. These
investors help to build the infrastructure needed to deliver blended support services effectively, thereby enhancing the project’s
impact and reach.

Key Influencers and Promoters

Key influencers and promoters of blended support models include government agencies, agricultural extension services, and media
organizations. These stakeholders play a vital role in advocating for comprehensive solutions and building support among farmers
and other stakeholders. By promoting the benefits of blended support, they help to create an environment where digital and physical
solutions are seen as valuable tools for enhancing efficiency and productivity.

For Shamba Shape Up, the influencer and promotor situation was unique as it is a media platform with TV shows. However,
partnerships with local agricultural organizations and government agencies have been instrumental in promoting the platform and
encouraging farmer participation. These collaborations help to build trust and credibility among farmers, ensuring that they are
willing to adopt the technology and integrate it into their operations. By working closely with these influencers and promoters,
Shamba Shape Up has been able to effectively reach its target audience and demonstrate the value of blended support solutions in
agriculture.

The Model Fit into Existing Delivery/Business Landscape

The Blended Digital-Physical Support Model fits well into the existing delivery landscape by aligning with broader trends towards
integrated solutions and user-centred innovation. By offering a combination of digital and physical support, organizations can create
more efficient and effective agricultural solutions that meet the needs of farmers and other stakeholders. This model enhances
service delivery by providing targeted support that improves productivity and sustainability.

The Blended Digital-Physical Support Model fits well into the existing delivery landscape in agricultural sectors under conditions
where there is a strong emphasis on integrated solutions and user-centered innovation. By offering a combination of digital
and physical support, organizations can create more efficient and effective agricultural solutions that meet the diverse needs of
farmers and other stakeholders. This model enhances service delivery by providing targeted support that improves productivity
and sustainability, particularly when there is a deep understanding of local agricultural practices and technological capabilities. For
instance, digital technologies can enhance the flexibility and responsiveness of farm operations, improve resource utilization, and
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ensure product safety (Abiri et al., 2023). Additionally, digital twins can simulate and model physical systems to optimize agricultural
processes (Peladarinos et al., 2023).

However, this model may not fit in situations where there is a lack of technological infrastructure, digital literacy, or cultural
awareness, leading to potential miscommunication and inefficiency._For example, the adoption of digital technologies in agriculture
requires careful consideration of the challenges and obstacles involved, including the need for user-friendly interfaces and the
active involvement of stakeholders (Charatsari et al., 2023). Therefore, it is crucial to integrate cultural awareness, technological
adaptation, and local understanding to ensure the success of blended digital-physical support models in agricultural sectors.

In the case of Shamba Shape Up, the blended support approach has been successfully implemented in Kenya, providing farmers
with access to a range of services that enhance productivity and reduce barriers to market access. By demonstrating the potential
for blended support solutions, Shamba Shape Up has attracted interest from various stakeholders, creating new opportunities for
collaboration and growth. This model sets a precedent for similar initiatives in other regions, showcasing how integrated solutions
can drive positive changes in the agricultural sector.

4.Comparative Analysis

4.1 Summary of the Delivery/Business Models

Table 1 provides a comprehensive overview of various digital business models that can be employed in the agricultural sector,
particularly in low- and middle-income countries. The table outlines the typical key investors, promoters or influencers, and the
landscape features that are conducive or detrimental to the success of each model. Additionally, the table includes real-world
examples of each model, showcasing their practical applications and potential impact. The information presented in this table can
serve as a valuable resource for stakeholders involved in agricultural development, including investors, entrepreneurs, policymakers,
and development practitioners.

By understanding the characteristics and requirements of different digital business models, these stakeholders can make informed
decisions about which models are most suitable for their specific contexts and objectives. The table also highlights the importance of
considering the broader ecosystem and landscape features when implementing digital solutions in agriculture, as these factors can
significantly influence the success and sustainability of such initiatives. The examples provided offer insights into how these models
have been implemented in real-world scenarios, demonstrating their potential to address challenges and create opportunities in
the agricultural sector.

Furthermore, the table underscores the dynamic nature of the digital landscape and the need for adaptability and innovation in
agricultural development. As technology continues to evolve and new challenges emerge, it is essential for stakeholders to remain
informed about the latest trends and explore new business models that can effectively leverage digital solutions to promote
sustainable and inclusive growth in the agricultural sector. The table serves as a starting point for such exploration, providing a
framework for understanding the key elements and considerations involved in implementing digital solutions in agriculture.
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Tablel. Summary of the Delivery/Business Models

Typical

Typical Key Promoters

Model Name Best Fit For Unfit For

Real examples

Investors

or
Influencers

Hybrid High operational costs, TaniHub (Indonesia),
A Venture Industry Large user base, o : )
Subscription- o ) Difficulty in converting  TROTRO Tractor
. capitalists, Private  experts, Tech  Clear path to ) o
Freemium cquity firms bloggers rofitabilit free users to paying (Ghana), DigiFarm
Model quity g8 P y customers (Kenya)
Government ) Lack of trust or e-Granary (Kenya),
L ) Government  Clear alignment . . )
Public-Private agencies, - misalignment of National Agricultural
. . officials, of goals, I
Partnership International objectives, Regulatory  Research System
Industry Complementary . ) )
Model development and bureaucratic (India), Golden Rice
o leaders strengths ) .
organizations hurdles Project (Philippines)
Digital marketing
) platform for
International _—
. Youth . Limited access to cocoa farmers
Youth-Centric development . Supportive i .
i organizations, X land and finance, (Indonesia), 4-H
Engagement agencies, Non- ) environment, . )
Educational Negative perceptions Youth Development
Model governmental o Access to resources .
L institutions of agriculture Program (USA),
organizations )
Young Farmers’ Clubs
(Kenya)
International Government  Robust data ) )
Data ) . Data quality and Smattcom (Mexico),
o development agencies, infrastructure, . . . :
Monetization i . integration challenges, Climate Corporation
. agencies, Agricultural Culture of data-
and Insights . n Regulatory hurdles and  (USA), aWhere
Technology research driven decision- ;
Model ) L ) privacy concerns (Kenya)
companies institutions making
Integration Strong
with Existing International Government infrastructure for Siloed operationsand  Hello Tractor
Agricultural development agencies, digital connectivity, lack of interoperability, (Nigeria), AgriDigital
and Non- agencies, Industry Commitment Regulatory restrictions  (Australia), FarmlLogs
Agricultural Technology firms  associations to cross-sector on data sharing (USA)

Systems Model

collaboration

Tiered Service

Model for

Different Farm

Sizes

International
development
agencies,
Agribusiness
companies

Government
agencies,
Agricultural
extension
services

Diverse agricultural
sector, Demand
for customized
solutions

Lack of infrastructure
to support
differentiated service
delivery, Resistance to
adopting customized
approaches

TROTRO Tractor
(Ghana), FarmDrive
(Kenya), Cropln
(India)
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Typical

Typical Ke Promoters . .
Model Name yp v Best Fit For Unfit For Real examples
Investors or
Influencers
Demand for
) Government  comprehensive Lack of infrastructure
Mobile network ) : .
agencies, solutions, Strong or stakeholder DigiFarm (Kenya),
Value-Added operators, . . i .
. . ) Agricultural infrastructure to collaboration, iCow (Kenya), MyAgro
Services Model Financial ) . : . : .
T extension support integration  Resistance to adopting  (Tanzania)
institutions ) o )
services of additional new solutions
services
mAgri (Tanzania),
. Government - - . Farmerline
Mobile network . Significant Limited mobile
I agencies, . . (Ghana), Grameen
Mobile-First operators, . mobile user base, infrastructure, o
Agricultural . ) . Foundation’s
Approach Technology . Robust mobile Resistance to adopting )
. extension . . ) Community
companies ) infrastructure mobile technologies
services Knowledge Worker
initiative (Uganda)
International Government  Strong emphasis Lack of technological
. . - . WeFarm (Kenya),
Collaborative development agencies, on participatory infrastructure or Digital Green (India)
Community organizations, Agricultural design, Sense of digital literacy, g : ’
. . : Farmer Business
Model Technology extension community and Cultural barriers to
. ) . Network (USA)
companies services shared purpose collaboration
. International Government .
Localized ) Strong emphasis Lack of cultural )
development agencies, ) Esoko (Ghana), Uliza
Content and o ) on user-centered awareness, Resistance ) .
organizations, Agricultural ) ) ) (Kenya), RiceAdvice
Language ) design, Cultural to adopting localized )
Technology extension > ) (Vietnam)
Support Model ) ) sensitivity solutions
companies services
) Government  Digital Limited internet .
E-commerce Venture capital . & . o Twiga Foods (Kenya),
. ) agencies, transformation, connectivity, Lack . .
Integration firms, Technology . ) . . BigHaat (India),
) Agricultural Direct-to-consumer  of trust in online S
Model companies . . Farmpal (Nigeria)
cooperatives  sales transactions
Media companies, Government  Integrated . Shamba Shape
Blended ) P ’ . g. Lack of technological P
. . . International agencies, solutions, . o Up (Kenya), Esoko
Digital-Physical . infrastructure, Digital -
development Media User-centered . (Ghana), Digital
Support Model o L ) . literacy gap .
organizations organizations  innovation Green (India)




4.2 Status of the Smart Nkunganire System (SNS)

Description

At its core, the SNS is a sophisticated digital ecosystem designed to streamline and optimize the delivery
of crucial agricultural inputs like fertilizers and seeds to farmers across the nation. It leverages the power
of mobile technology and a robust, centralized database to create a seamless, user-friendly experience
for farmers, even in the most remote corners of the country.

The system’s operation begins with farmer registration. Through a simple mobile interface, farmers

Smart . provide essential details such as their land size, crop choices, and geographical location. This information

Nkunganire feeds into the system’s intelligent algorithms, which calculate the precise subsidy amount each farmer

System ¢ eligible for, based on predefined criteria and policies. Once the subsidy is determined, the system
generates a unique electronic voucher (e-voucher) linked to the farmer’s mobile number.

This e-voucher acts as a digital currency, redeemable at any of the network’s authorized agro-dealer
shops across the country. Farmers simply present their mobile phone at the point of purchase, and
the e-voucher is instantly validated, allowing them to access the subsidized inputs. This eliminates the
need for physical coupons or cumbersome paperwork, drastically reducing the potential for fraud and
ensuring the timely delivery of essential agricultural resources.

Beyond its core functionality, the SNS boasts an array of features designed to enhance its effectiveness and impact. These include:

Real-time Data Tracking: The system continuously collects and analyzes data on input distribution, providing valuable insights into
program performance, farmer behavior, and market trends. This empowers the government to monitor the program'’s effectiveness,
identify potential bottlenecks, and make data-driven decisions to optimize resource allocation and improve service delivery.

Farmer Empowerment: By providing transparent and accessible information on subsidy entitlements and input availability, the SNS
empowers farmers to make informed decisions about their agricultural practices. It also promotes financial inclusion by enabling
digital transactions and reducing reliance on cash.

Market Development: The system’s digital infrastructure fosters greater connectivity between farmers, agro-dealers, and other
stakeholdersin the agricultural value chain. This promotes market efficiency, encourages competition, and facilitates the development
of a more vibrant and inclusive agricultural ecosystem.

The SNS’s impact extends far beyond its technological prowess. It represents a paradigm shift in Rwanda’s agricultural landscape,
fostering a culture of data-driven decision-making, transparency, and accountability.

Quantitative Impact (as of 2023):

e Over 1.9 million farmers registered on the platform, representing a significant portion of the country’s agricultural
workforce.

e Over 90% of subsidized fertilizers are distributed through the system, highlighting its widespread adoption and
effectiveness in reaching its target beneficiaries.

e Significant reduction in input delivery time from weeks to days, enabling farmers to access critical inputs at the optimal
time for planting and maximizing their productivity.

e Increased farmer satisfaction with the subsidy program, as evidenced by surveys and feedback mechanisms built into the
system.

Key Investors

The development and implementation of Rwanda’s SNS was made possible through the collaborative efforts and investments of
various key stakeholders.

e The Government of Rwanda: The Ministry of Agriculture and Animal Resources (MINAGRI) has spearheaded the initiative,
providing the essential financial and policy framework for the system'’s realization. This demonstrates the government’s
commitment to leveraging technology for agricultural transformation.

e The World Bank: As a long-standing development partner, the World Bank has played a crucial role by providing technical
and financial assistance through projects such as the Rwanda Agriculture and Animal Resources Development Project
(RWARDP). This support has been instrumental in building the system’s infrastructure and capacity.
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e The Alliance for a Green Revolution in Africa (AGRA): AGRA’s contribution has focused on developing the digital platform
itself and building the capacity of various stakeholders involved in its implementation. This has ensured the system’s
technical robustness and sustainability.

e Private Sector Partners: Recognizing the potential of the SNS, several private sector entities, including telecom operators
and agro-input suppliers, have actively collaborated in its implementation. This public-private partnership model has been
key to the system’s widespread reach and impact.

Key Influencers and Promoters

The successful implementation and widespread adoption of the SNS can be attributed to the tireless efforts of various key promoters
and influencers who have championed its cause and facilitated its integration into Rwanda’s agricultural landscape.

MINAGRI: As the lead implementing agency, the Ministry of Agriculture and Animal Resources (MINAGRI) has been at the forefront
of promoting the system and advocating for its adoption among farmers and other stakeholders. Their efforts have been crucial in
building trust and ensuring the system’s legitimacy.

Local Government Officials: District and sector agronomists, acting as intermediaries between the government and farmers,
have played a vital role in sensitizing farmers about the system’s benefits and facilitating their registration on the platform. Their
grassroots-level engagement has been instrumental in driving adoption, particularly in remote areas.

Farmer Organizations: Cooperatives and farmer associations have acted as powerful advocates, mobilizing their members and
encouraging them to embrace the SNS. Their collective voice has amplified the system’s reach and impact.

Development Partners: Organizations such as the World Bank and AGRA have actively promoted the system’s benefits on national
and international platforms, advocating for its replication in other countries facing similar agricultural challenges. Their endorsement
has enhanced the system’s credibility and attracted further investment and support.

Its Fit into Existing Delivery/Business Landscape

The SNS has undoubtedly made a significant impact on Rwanda’s agricultural input delivery landscape, but its integration has been
both transformational and challenging.

On the one hand, SNS has streamlined the subsidy program, a traditionally cumbersome and opaque process, into a transparent
and efficient digital platform. This has led to faster input delivery, reduced leakages, and empowered farmers with greater control
over their input choices. The system’s data-driven approach has also enabled the government to make informed decisions about
resource allocation, improving the overall effectiveness of the subsidy program. Furthermore, SNS has stimulated private sector
participation by creating a level playing field for agro-dealers and encouraging healthy competition, leading to improved service
delivery for farmers.

However, the transition to a digital platform has not been without its challenges. The following challenges remain
Challenges in the Digital Supply Chain

While the SNS shows promise, it faces hurdles in digital supply chain management, financial processes, and user experience. Recent
audits have uncovered discrepancies between digital and physical stock balances, potentially caused by internet connectivity
issues and complexities in international fertilizer trade. Accurate inventory management is critical for the SNS to operate effectively.
Addressing these discrepancies will require robust data management systems and improved internet infrastructure to maintain real-
time updates and accuracy.

Financial Hurdles

The incomplete and delayed payment of subsidies poses a significant challenge. These delays may arise from incomplete information
and transaction processing issues. Subsidies are essential for making fertilizers affordable to smallholder farmers, and any disruption
can impact food security and the solvency of input suppliers. Implementing clear timelines and accountability mechanisms for
subsidy payments can help prevent delays and ensure farmers receive the support they need.

User Experience Challenges

The Innovation Packaging and Scaling Readiness (IPSR) workshop conducted by the scaling team on the 30th of April 2024 emphasized
the need for a more user-friendly SNS interface, aligning with design-for-experience approaches. A complex or unintuitive system
can deter users, particularly those who may not be tech-savvy. Enhancing the user experience is crucial for encouraging the wider
adoption of digital agricultural tools.



Insufficient Self-Use Skills

While farmers know that the SNS provides guidance, support and is a means to obtaining subsidized inputs, they need more exposure
to its details and the capacity to use it independently. There is overreliance on third parties such as agro-dealers, cooperative
leaders, farmer facilitators or other third parties to access the system on their behalf. Therefore, there is a great need for providing
comprehensive training and support that empowers farmers to utilize the system effectively, maximizing its benefits.

There are multiple opportunities in Rwanda that have a big potential to address the system'’s performance.
Available Scaling Resources

Despite challenges, the SNS is poised for nationwide expansion, supported by substantial resources and expertise from CGIAR
partners and donors. This support provides financial backing, technical expertise, and global best practices that can be adapted to
the Rwandan context.

Existing Tailored Recommendations

Progress has been made in developing customized fertilizer advice for six key crops (potato, rice, maize, wheat, cassava and beans),
boosting efficiency and yield. Tailored recommendations ensure that farmers apply the right type and amount of fertilizer for their
specific crops and soil conditions to maximize efficiency and attainable yield.

Emerging Public-Private-Research-Donor Partnership

Strengthening collaboration between BKTechouse, Rwanda Agriculture Board (RAB), OneAcre Fund, CGIAR, and other partners
showcases the power of joint innovation. These partnerships are crucial for pooling resources, expertise, and networks to drive
agricultural development.

Available User Experience and Design Thinking Resources

Recent scaling projects have mobilized highly experienced design thinkers to improve the SNS interface. This initiative aims to make
the system more accessible and user-friendly, encouraging broader adoption among farmers.

5.0ptimal Business/Delivery Models
for Smart Nkunganire System (SNS)

The SNS’s current configuration aligns with several delivery/business models outlined in the reference document, each with varying
degrees of fit. The dominant models and their alignment are discussed below:

5.1. The Public-Private Partnership Model: A Strong Fit

The SNS in Rwanda is a prime example of a successful Public-Private Partnership (PPP). The Rwandan government, through the
Ministry of Agriculture and Animal Resources (MINAGRI), sets the policy direction and provides the necessary funding. The private
sector, including telecom companies and agro-input suppliers, brings technological expertise and distribution networks to the table.
This collaboration leverages the strengths of both sectors, resulting in the efficient and widespread implementation of the system.
The impressive numbers—over 1.5 million registered farmers and over 90% of subsidized fertilizers distributed through the system—
speak to the effectiveness of this PPP model.

However, the system isn’t without its challenges. Delays in subsidy payments and the need for improved internet connectivity
highlight potential areas of friction within the PPP framework. These issues underscore the importance of ongoing communication
and collaboration between the public and private sectors. Addressing these challenges will require a concerted effort to streamline
bureaucratic processes, improve infrastructure, and ensure all stakeholders are aligned in their commitment to the system'’s success.
The SNS’s future hinges on the ability of the public and private sectors to continue working together to overcome these hurdles and
further refine this innovative approach to agricultural input delivery.

5.2. The Mobile-First Approach: A Strategic Fit

The SNS’s mobile-first design is a strategic advantage in Rwanda, where mobile phone usage is widespread. The system’s reliance
on mobile technology for key functions like farmer registration, e-voucher distribution, and transaction validation aligns seamlessly
with the country’s digital landscape. This accessibility has been instrumental in extending the program’s reach to farmers in even the
most remote areas, promoting financial inclusion by enabling digital transactions.
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However, the challenges of inconsistent internet connectivity and the need for a more user-friendly interface highlight the limitations
of a solely mobile-centric approach. The system’s effectiveness could be significantly enhanced by incorporating additional
channels that cater to users with varying levels of technological access and literacy. For instance, integrating USSD (Unstructured
Supplementary Service Data) functionality would allow farmers with basic feature phones to interact with the system, even in areas
with limited or no internet access. Additionally, establishing physical support centers in regions with poor connectivity could provide
hands-on assistance and training, ensuring that all farmers, regardless of their location or technological capabilities, can benefit from
the program. The SNS’s success hinges on its ability to adapt and evolve, incorporating diverse channels to ensure inclusivity and
maximize its impact on Rwanda’s agricultural sector.

5.3. The Tiered Service Model: A Potential Fit with Room for Growth

The SNS, while not explicitly designed as a Tiered Service Model, possesses the potential to evolve into one, given its robust data
collection and analytics capabilities. The system’s ability to track farmer behavior and input usage in real-time provides a wealth of
information that could be leveraged to create customized service packages and recommendations, catering to the diverse needs of
farmers with varying farm sizes and technological literacy.

Imagine a scenario where the system, based on its data insights, identifies a group of smallholder farmers struggling with low
yields due to inefficient fertilizer application. The system could then offer them a tailored package that includes not only subsidized
fertilizers but also training on optimal application techniques and access to agronomic advice. Similarly, for larger, more tech-savvy
farmers, the system could offer premium services such as precision farming tools or market price information.

However, transitioning to a fully-fledged Tiered Service Model would require significant investments. The system’s data analytics
capabilities would need to be enhanced to enable sophisticated farmer profiling and segmentation. Additionally, differentiated
service delivery mechanisms would need to be established, ensuring that each farmer receives the appropriate level of support and
guidance. The challenge of insufficient self-use skills among farmers also needs to be addressed through comprehensive training and
capacity-building programs. Finally, the user experience would need to be further refined to ensure that farmers of all technological
capabilities can easily navigate and benefit from the system’s offerings.

In essence, the SNS has the potential to evolve into a more personalized and impactful tool for Rwanda’s farmers. By leveraging its
data-driven insights and adopting a Tiered Service Model, the system could cater to the unique needs of each farmer, empowering
them to increase their productivity, profitability, and overall well-being. The journey towards this vision will require continued
investment, innovation, and a steadfast commitment to user-centric design.

5.4. The Data Monetization and Insights Model: An Emerging Opportunity

The SNS’s comprehensive data collection and analytics capabilities offer a promising avenue for data monetization and insights
generation, potentially transforming it into a valuable asset for Rwanda’s agricultural sector. The wealth of information gathered on
farmer behavior, input usage, and market trends could prove invaluable for a range of stakeholders, including researchers seeking
to understand agricultural practices, policymakers formulating evidence-based policies, and private sector entities looking to tailor
their products and services to the needs of farmers.

However, harnessing the full potential of this data-driven model requires addressing several critical challenges. Ensuring data quality
and seamless integration across various platforms is paramount. The system must also establish clear and transparent data-sharing
protocols that respect farmer privacy and build trust. It’s essential to demonstrate that the data collected is used ethically and
responsibly, solely for the benefit of the agricultural sector and the farmers themselves.

By overcoming these challenges, the SNS can evolve into a powerful tool for data-driven decision-making, fostering innovation,
and promoting sustainable agricultural practices. The insights gleaned from the system could inform the development of targeted
interventions, improve market efficiency, and ultimately contribute to increased productivity and food security in Rwanda. The key
lies in striking the right balance between data utilization and data protection, ensuring that farmers remain at the center of this
data-driven transformation.

5.5 Other Models: Limited Fit in the Current Configuration
Hybrid Subscription-Freemium Model:
While the system currently provides subsidized inputs, it could potentially explore a freemium model where basic services are free,

and premium features or additional services are offered on a subscription basis. However, this would require careful consideration
of affordability and potential impacts on farmer access.

Value-Added Services Model:

Integrating additional services, such as weather information, market prices, or financial products, could enhance the system’s
value proposition. However, this would necessitate collaboration with other service providers and careful consideration of the user
experience and technological infrastructure.



Collaborative Community Model and Localized Content and Language Support Model:

While these models emphasize user-centered design and community engagement, their full integration into the SNS would require
significant investments in capacity building, content development, and localized support mechanisms.

E-commerce Integration Model and Blended Digital-Physical Support Model:

These models could further enhance the system’s reach and impact, but their implementation would depend on factors such as
internet connectivity, digital literacy, and the development of robust e-commerce and support infrastructure.
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