Scaling AI Solutions for Poverty Reduction: A Cross-Sectoral Analysis of
Implementation Success Factors and Barriers (2010-2020)

Sumaya Nur Adan'™

Abstract

The eradication of poverty, as emphasized by Sustainable Development Goal 1 (SDG 1), remains
a critical global priority. While artificial intelligence (AI) shows promise in accelerating poverty
alleviation, there is a limited understanding of how to effectively scale these solutions in
resource-constrained environments. This paper addresses this gap by examining Al
implementation and scalability across agriculture, healthcare, education, and financial inclusion
within low-resource settings from 2010 to 2020. Through a comprehensive analysis of 60
Al-driven interventions, this research employs a mixed-methods approach to identify scalable
pathways for sustainable poverty reduction.

The findings reveal that technological fit emerged as the most crucial success factor across
sectors (80-87% impact), while infrastructure limitations and technology access remained
persistent challenges, affecting 20-35% of implementations. Notably, the analysis uncovers two
paradoxical relationships: stronger regulatory frameworks correlate with higher scalability
potential despite being perceived as barriers, and mobile technology serves as both the strongest
enabler (85% impact) and a significant constraint on Al implementation in low-resource settings.

Based on these insights, the research proposes three evidence-backed propositions for scaling Al
solutions: (1) mobile-first approaches must prioritize offline functionality and tiered service
delivery, achieving 85% higher adoption rates through progressive feature enhancement, though
implementation pathways vary by institutional context; (2) partnerships require systematic
structuring across regulatory foundation building, knowledge integration, community
engagement, and adaptive scaling dimensions, with effectiveness contingent on local governance
capacity; and (3) technological alignment with local contexts necessitates treating infrastructure
constraints and regulatory requirements as fundamental design parameters rather than
implementation barriers

These findings provide practical guidance for policymakers, practitioners, and stakeholders
working to harness Al for sustainable poverty reduction in developing regions, while
contributing to the broader understanding of how technological innovation can be effectively
deployed in resource-constrained environments.
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Executive Summary

The United Nations Sustainable Development Goal 1 (SDG 1) commitment to eradicate global
poverty by 2030 faces significant challenges, with projections indicating nearly 600 million
people will remain in extreme poverty. While artificial intelligence (AI) demonstrates
considerable potential for accelerating poverty alleviation efforts, a critical knowledge gap exists
regarding the effective scaling of these solutions in resource-constrained environments. This
research addresses this gap through a rigorous analysis of 60 Al interventions implemented
between 2010-2020 across four key development sectors: agriculture, healthcare, education, and
financial inclusion.

Core Research Findings

Using a mixed-methods approach combining quantitative analysis of implementation outcomes
with qualitative assessment of contextual factors, our research reveals three fundamental
dynamics that reshape current understanding of Al deployment in development contexts.

First, we discovered what we term the "mobile technology paradox" - while mobile platforms
serve as the strongest enabler of Al implementation (85% impact), they simultaneously present
significant constraints due to infrastructure and device limitations. This dynamic manifests most
clearly in the agricultural sector, where organizations like Digital Green reached 90% of farmers
through basic mobile services, yet only 25% could access advanced Al features. The
Microsoft-ICRISAT partnership demonstrated remarkable success precisely because they
embraced these constraints, designing their Al Sowing App to deliver recommendations via SMS
rather than requiring sophisticated devices. Their approach led to 30% yield increases by
matching technological capabilities to existing farmer behaviors.

Second, we uncovered that effective partnerships require careful structuring across four key
dimensions: regulatory foundation building, knowledge integration, community engagement, and
adaptive scaling. The financial sector demonstrates this most clearly, achieving 87% partnership
effectiveness through structured engagement models. M-Pesa's expansion of financial inclusion
in Kenya from 26% to 84% (2006-2021) exemplifies how early regulatory engagement creates
foundations for sustainable growth. Similarly, Babyl's healthcare expansion in Rwanda shows
how partnerships can evolve from basic mobile health services to comprehensive integration
with national systems through a 10-year digitization agreement.

Third, local context adaptation proved crucial, with implementation scores ranging from 72% to
80% across sectors. The agricultural sector demonstrated the highest adaptation levels by
successfully integrating traditional farming knowledge with Al-driven insights. Organizations
like Digital Green achieved 77% adoption rates by working through local farmer producer
organizations rather than attempting direct digital engagement. Healthcare implementations



revealed similar patterns, with organizations like MobileODT showing how cultural sensitivities
and existing medical practices must shape both technology design and deployment approaches.

Key Propositions for Scaling Al Solutions in Poverty Alleviation by 2030

These findings lead us to three key propositions for scaling Al solutions in poverty alleviation
efforts:

1. Mobile-first approaches must prioritize offline functionality and tiered service delivery.
By enabling basic services through SMS/USSD while progressively adding advanced
features as infrastructure improves, organizations can achieve 85% higher adoption rates
in resource-constrained environments. This approach requires careful technology staging
that matches capabilities to existing user behaviors and infrastructure constraints.

2. Partnerships should be built across four critical dimensions - foundation building,
knowledge integration, community engagement, and scaling strategy - with careful
attention to regulatory alignment, local expertise, community needs, and adaptive
capacity. The evidence shows this comprehensive approach leads to more sustainable and
scalable implementations.

3. Technology alignment with local contexts requires treating infrastructure constraints and
regulatory requirements as fundamental design parameters rather than implementation
barriers. Early incorporation of these factors leads to 80% higher sustainability and 78%
faster scaling, while structured local capacity building ensures long-term viability.



1.0 Introduction

The pursuit of poverty eradication remains one of humanity's most pressing challenges as we
approach 2030. Despite significant progress in recent decades, nearly 700 million people still
live in extreme poverty, surviving on less than $2.15 per day.”? The United Nations' Sustainable
Development Goal 1 (SDG 1) specifically targets the elimination of poverty in all its forms,
aiming to eradicate extreme poverty, reduce overall poverty by half, ensure equal access to
resources and social protections, build resilience against shocks, mobilize resources, and
implement pro-poor, gender-sensitive policies globally.?

However, the COVID-19 pandemic caused the first rise in extreme poverty in over 20 years, with
estimates showing between 90-124 million additional people pushed into extreme poverty in
2020.* The impact was particularly severe, increasing the global poverty rate from 7.8% to
9.1%.> As a result, the global poverty rate is projected to be 7 percent—or around 600 million
people—by 2030, falling short of the goal to eradicate poverty.®

Despite these setbacks, technological innovations have opened new pathways for addressing
global poverty. The pandemic demonstrated Al's potential to accelerate solutions to complex
challenges, as evidenced by its crucial role in rapid vaccine development and deployment.’ Just
as Al helped Moderna increase its mRNA production from 30 to 1,000 units monthly during the
COVID-19 crisis,® similar technological capabilities can be leveraged to tackle persistent poverty
challenges. The impact of Al in poverty reduction is already evident across critical sectors:

In healthcare, Al-powered telemedicine platforms and diagnostic systems are improving access
to medical services in remote and underserved areas, reducing preventable diseases and

2 World Bank. ‘Overview’. Text/HTML. Accessed 1 December 2024.
https://www.worldbank.org/en/topic/poverty/overview.

*Goal 1: End Poverty in All Its Forms Everywhere’. Un|ted Nations Sustainable Development (blog).
Accessed 1 December 2024.

4 Nations, United. ‘UN report finds COVID-19 is reversing decades of progress on poverty, healthcare and
education’. United Nations. United Nations. Accessed 1 December 2024.
https://www.un.org/nl/desa/un-report-finds-covid-19-reversing-decades-progress-poverty-healthcare-and.;
‘Open Knowledge Repository’. Accessed 1 December 2024.
https://openknowledge.worldbank.org/entities/publication/54fae299-8800-585f-9f18-a42514f8d83b.

® World Bank Blogs. ‘COVID-19 Leaves a Legacy of Rising Poverty and Widening Inequality’. Accessed 1
December 2024.
https://blogs.worldbank.org/en/developmenttalk/covid-19-leaves-legacy-rising-poverty-and-widening-inequ
ality.

6 ‘SDG Indicators’. Accessed 1 December 2024. https://unstats.un.org/sdgs/report/2021/goal-01/.

" World Economic Forum. ‘Why Artificial Intelligence Is Vital in the Race to Meet the SDGs’, 11 May 2022.
https://www.weforum.org/stories/2022/05/artificial-intelligence-sustainable-development-goals/.

8 World Economic Forum. ‘Why Artificial Intelligence Is Vital in the Race to Meet the SDGs’, 11 May 2022.
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enhancing health outcomes.’ In agriculture, Al technologies like robotics, computer vision, and
predictive analytics are optimizing crop production and resource use, helping farmers increase
yields and reduce costs.'” Al is also enhancing disaster management by providing early warning
systems and risk assessments, enabling vulnerable communities to better prepare for natural
disasters." In education, Al-driven learning platforms are offering personalized educational
experiences, leading to improved academic performance in marginalized regions.'?* Furthermore,
Al is aiding in the identification and mapping of poverty-stricken areas through satellite imagery
analysis, allowing for more effective targeting of aid and assessment of interventions.

However, implementing Al solutions in low-resource settings presents significant challenges.
Infrastructure limitations,” data availability, regulatory complexities, and issues of digital
literacy create substantial barriers to adoption and scaling.'* Moreover, concerns about privacy,
algorithmic bias, and the digital divide raises important questions about how to ensure Al
interventions promote rather than exacerbate existing inequalities."

This study addresses these challenges through a comprehensive analysis of 60 Al interventions
implemented between 2010 and 2020 across agriculture, healthcare, education, and financial
inclusion sectors. By examining these cases, we identify key success factors, common
challenges, and effective scaling strategies that can inform future Al deployments in poverty
reduction initiatives. The research particularly focuses on understanding how Al solutions can be
designed and implemented to achieve sustainable impact in resource-constrained environments.

Our analysis reveals three critical findings that could reshape how we approach Al for
development. First, the success of Al interventions depends more on their ability to adapt to local
contexts than on technical sophistication. Second, effective public-private-people partnerships

® Gupta, Hemant. ‘The Role of Al in Reducing Poverty’. The Borgen Project (blog), 20 June 2024.
https://borgenproject.org/role-of-ai-in-reducing-poverty/; ‘How Al Is Working to End Poverty — Quantilus
Innovation’. Accessed 1 December 2024. https://quantilus.com/article/ai-tech-to-end-poverty/.

° The Scoop. ‘How Al Can Help Alleviate Poverty | Chris Bradbury’. Accessed 1 December 2024.
https://recruiters.thescoop.co.uk/chris-bradbury/blog/how-ai-can-help-alleviate-poverty; Reaney, Matt.
‘How Al Can Help Alleviate Poverty’. Big Cloud (blog), 16 May 2018.
https://bigcloud.global/how-ai-can-help-alleviate-poverty/; Pi Media. ‘Byte by Byte: How Al Is
Revolutionising Poverty Alleviation Efforts’, 12 March 2024.
https://uclpimedia.com/online/byte-by-byte-how-ai-is-revolutionising-poverty-alleviation-efforts.

" Gupta, Hemant. ‘The Role of Al in Reducing Poverty’. The Borgen Project (blog), 20 June 2024

12 Digital and Computational Studies. ‘How Al May Help Alleviate Poverty in Developing Countries’.
Accessed 1 December 2024.
https://www.bowdoin.edu/digital-and-computational-studies/news/how-ai-can-help-alleviate-poverty-in-dev
eloping-countries.html.

13 ‘Challenges in Digital Medicine Applications in Under-Resourced Settings’. Nature Communications 13,
no. 1 (26 May 2022): 3020. https://doi.org/10.1038/s41467-022-30728-3.

* Leam, Rebecca. ‘Generative Al in Low-Resourced Contexts: Considerations for Innovators and
Policymakers’. Bennett Institute for Public Policy (blog), 26 June 2023.
https://www.bennettinstitute.cam.ac.uk/blog/ai-in-low-resourced-contexts/.
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Policymakers’. Bennett Institute for Public Policy (blog), 26 June 2023.
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emerge as crucial enablers for scaling Al solutions. Third, regulatory frameworks, while often
viewed as barriers, can actually facilitate sustainable scaling when engaged proactively.

Through this research, we aim to provide evidence-based guidance for policymakers,
practitioners, and stakeholders working to leverage Al in the fight against poverty. By
understanding what works, what doesn't, and why, we can better harness Al's potential to
accelerate progress toward SDG 1 by 2030. The insights derived from this analysis offer a
roadmap for designing and implementing Al solutions that are not just technologically sound, but
also contextually appropriate and capable of achieving lasting impact in poverty reduction
efforts.

2.0 Literature Review & Methodology

2.1 Literature Review

SDG 1: Progress and Setbacks

Initial efforts toward SDG 1 yielded promising results. The proportion of workers living in
extreme poverty—defined as living on less than $2.15 per day at 2017 purchasing power
parity—declined from 14.3% in 2010 to 7.1% in 2019. However, recent global challenges have
reversed these gains. The COVID-19 pandemic, escalating conflicts, rising living costs,
increasing debt burdens in developing nations, and more frequent climate-related disasters have
significantly hindered progress. Notably, in 2020, the number of people living in extreme poverty
increased for the first time since the 1997 Asian financial crisis, with an 11% rise compared to
2019.'

16 ‘SDGs Achievements’. Accessed 1 December 2024.
https://www.apiday.com/blog-posts/all-sdgs-sustainable-development-goals-most-recent-developments;‘S
DG Indicators’. Accessed 1 December 2024. https://unstats.un.org/sdgs/report/2021/goal-01/.
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Figure 1. Impact of COVID-19 on Global Poverty

As of 2022, approximately 712 million people lived in extreme poverty, and nearly half of the
global population—around 3.6 billion individuals—survived on less than $6.85 per day (see
Figure I). The 2024 Sustainable Development Goals Report indicates that only 17% of SDG
targets are on track, with nearly half showing minimal or moderate progress, and over one-third
stalled or regressing. Projections suggest that by 2030, nearly 600 million people, or about 7% of
the world's population, will still live in extreme poverty, primarily in Sub-Saharan Africa and
conflict-affected areas. At this rate, it may take more than three additional decades to eradicate
extreme poverty completely (World Bank, 2023).



Al and Poverty Alleviation

The application of artificial intelligence (AI) in poverty alleviation has gained increasing
attention over the past decade. Scholars have explored how Al can address key development
challenges, particularly in low-resource contexts, by optimizing resource allocation, enhancing
decision-making, and expanding access to essential services.!” Several studies have highlighted
the transformative potential of Al in sectors such as agriculture, healthcare, education, and
financial inclusion, which are critical to poverty reduction.'®

In agriculture, Al technologies have been used to improve crop yield prediction, pest detection,
and resource management. For instance, machine learning models and remote sensing
technologies have enabled smallholder farmers to make more informed decisions, thereby
increasing productivity and resilience to climate change.” Similarly, Al-powered healthcare
solutions have been shown to improve access to diagnostic services in underserved regions,
particularly through mobile health platforms and low-cost diagnostic tools.” In education, Al has
facilitated personalized learning for students in remote areas, addressing the gap in educational
access and quality.”!

However, the literature also points to significant challenges associated with the deployment of Al
in poverty alleviation. Infrastructure limitations, technology adoption barriers, and concerns over
data privacy and algorithmic bias are frequently cited as obstacles to the effective use of Al in
low-resource settings.”> Furthermore, while AI has been successful in pilot projects, the
challenge of scalability remains a major concern.” The scalability of Al solutions, particularly in

7 Vinuesa, Ricardo, Hossein Azizpour, lolanda Leite, Madeline Balaam, Virginia Dignum, Sami Domisch,
Anna Fellander, Simone Daniela Langhans, Max Tegmark, and Francesco Fuso Nerini. ‘The Role of
Artificial Intelligence in Achieving the Sustainable Development Goals’. Nature Communications 11, no. 1
(13 January 2020): 233. https://doi.org/10.1038/s41467-019-14108-y.

'8 Ametepey, Simon Ofori, Clinton Aigbavboa, Wellington Didibhuku Thwala, and Hutton Addy. ‘The
Impact of Al in Sustainable Development Goal Implementation: A Delphi Study’. Sustainability 16, no. 9
(January 2024): 3858. https://doi.org/10.3390/su16093858; Vinuesa, Ricardo, Hossein Azizpour, lolanda
Leite, Madeline Balaam, Virginia Dignum, Sami Domisch, Anna Fellander, Simone Daniela Langhans,
Max Tegmark, and Francesco Fuso Nerini. ‘The Role of Atrtificial Intelligence in Achieving the Sustainable
Development Goals’. Nature Communications 11, no. 1 (13 January 2020): 233.

¥ ‘Empowering Smallholder Farmers with Al and Remote Sensing in Agriculture — Agrails — The Al
Powered Agricultural Revolution’, 25 February 2024.
http://agrails.com/blog/uncategorized/empowering-smallholder-farmers-with-ai-and-remote-sensing-in-agri
culture/.

20 Dixit, Siddharth, and Indermit S Gill. ‘Al, the New Wingman of Development’, n.d.

21 World Economic Forum. ‘This Al Tutor Could Make Humans 10 Times Smarter, Its Creator Says’, 29
July 2024. https://www.weforum.org/stories/2024/07/ai-tutor-china-teaching-gaps/.

22 | eam, Rebecca. ‘Generative Al in Low-Resourced Contexts: Considerations for Innovators and
Policymakers’. Bennett Institute for Public Policy (blog), 26 June 2023.

2z Digital and Computational Studies. ‘How Al May Help Alleviate Poverty in Developing Countries’.
Accessed 1 December 2024.
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rural areas, is contingent on factors such as internet connectivity, local capacity, and supportive
policy frameworks.*

Research Gaps and Contribution

While a growing body of literature explores the intersection of Al and poverty alleviation,
several research gaps remain. First, much of the existing research focuses on technological
innovations without sufficient attention to the social and institutional factors that affect the
success of Al interventions in low-resource settings. For example, while machine learning
algorithms have demonstrated success in agricultural applications, the role of local
capacity-building and community engagement in scaling these solutions has been underexplored.

Moreover, most studies have focused on sector-specific impacts, such as the use of Al in
healthcare or education, but few have examined the cross-sectoral interactions and dependencies
that influence the scalability of Al interventions across different domains. This is particularly
important given that Al solutions often require coordinated efforts across multiple sectors—such
as combining financial inclusion with healthcare to address the broader determinants of poverty.

This paper seeks to fill these gaps by providing a comprehensive cross-sectoral analysis of Al’s
impact on SDG 1 (no poverty) in low-resource contexts. Using a dataset of Al interventions
across agriculture, healthcare, education, and financial inclusion between 2010 and 2020, this
study identifies the key success factors, challenges, and scalability potential of Al-driven poverty
alleviation initiatives. By focusing on public-private-people partnerships and the scalability of Al
solutions, this research contributes to the growing discourse on how Al can be effectively
leveraged to meet sustainable development goals.

2.2 Methodology

This study employs a mixed-methods approach to analyze Al interventions in poverty alleviation
efforts between 2010-2020. Our methodology combines quantitative analysis of implementation
outcomes with qualitative assessment of contextual factors, enabling a thorough understanding of
Al's impact in low-resource settings.

2.2.1 Research Design and Data Collection

The core dataset comprises 60 Al interventions, with equal representation across agriculture,
healthcare, education, and financial inclusion sectors (15 interventions per sector). We selected
interventions based on three key criteria: clear poverty alleviation objectives aligned with SDG
1, documented implementation data spanning at least 12 months, and evidence of impact
measurement.

2 ‘About’. Accessed 1 December 2024. https://www.aipovertychallenge.org/about.
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Data collection drew from multiple sources including peer-reviewed academic publications,
technical implementation reports, independent evaluation studies, and project documentation
from implementing organizations. We prioritized interventions with comprehensive
documentation of both successes and challenges to ensure balanced analysis.

2.2.2 Analytical Framework

We developed a comprehensive coding system to analyze three key dimensions of each
intervention:

Success Factors (Codes 1-10): We evaluated ten distinct success factors, including effective
partnerships (1), community engagement (2), technological fit (3), capacity building (4), policy
support (5), institutional support (6), scalability of technology (7), local context customization
(8), training initiatives (9), and government involvement (10) (see Appendix A, AI). Each factor
was assessed based on documented evidence of its contribution to project outcomes (see

Appendix C).

Implementation Challenges (Codes A-J): We identified and categorized ten types of
implementation barriers, ranging from infrastructure limitations (A) to high implementation costs
(J) (see Appendix A, A2). Each challenge was evaluated based on its impact on project execution
and outcomes (see Appendix D).

Scalability Assessment (Codes S1-S6): We classified each intervention's scalability potential
using a six-tier system, from highly scalable with minimal resources (S1) to innovative but
difficult to scale (S6) (see Appendix A, A3). This assessment considered factors such as resource
requirements, technological adaptability, and implementation complexity (see Appendix E).

2.2.3 Limitations
Several limitations of the study were acknowledged:

1. Data Availability: Many Al interventions are still in early stages, and long-term impact
data are limited. As a result, the scalability potential may not fully reflect future
outcomes.

2. Selection Bias: This study focused on well-documented interventions, which may have
excluded smaller or less-publicized projects that could also offer valuable insights.

3. Contextual Variability: The diversity of low-resource settings poses challenges in
generalizing findings. Al solutions that succeed in one context may face difficulties when
applied elsewhere.

4. Rapid Technological Evolution: The fast pace of Al development means that some
technologies may quickly become outdated, affecting the applicability of the study's
findings over time.

10



By employing this rigorous and transparent methodology, the study aims to provide actionable
insights into the role of Al in poverty alleviation, identifying key success factors, challenges, and
opportunities for scaling impactful solutions in low-resource settings.

3.0 Results: AI-Based Interventions in Low-Resource Contexts (2010-2020)
3.1. Key success factors

A. Technological fit

Technological fit emerged as the most crucial success factor across all development sectors,
maintaining consistently high scores ranging from 80% to 87% (see Figure 2). This factor's
prominence underscores the fundamental importance of aligning Al solutions with local
technological capabilities and infrastructure limitations in developing regions.

100

Agriculture Education Financial Healthcare

M Success Rate % M Implementation Score %

Figure 2. Distribution of Technological Fit Across Sectors (2010-2020)

The agricultural sector demonstrated the highest implementation of Technological fit (87%) (see
Figure 2), particularly excelling in developing solutions that accommodate varying levels of
digital literacy and infrastructure constraints. Notable examples include the Al Sowing App,
developed through the Microsoft-ICRISAT partnership, which effectively utilized SMS-based
interfaces to deliver weather predictions and sowing recommendations to farmers.”® This
approach proved particularly successful as it leveraged existing mobile phone infrastructure

% Microsoft Stories India. ‘Digital Agriculture: Farmers in India Are Using Al to Increase Crop Yields’, 7
November 2017. : ' -i i-aaqri -icrisat-upl-indi
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rather than requiring sophisticated smartphones or continuous internet connectivity.”® Similarly,
PlantVillage Nuru's development of offline-capable disease detection features addressed the
critical challenge of intermittent internet connectivity in rural farming areas.”” Hello Tractor's
implementation of IoT solutions with simplified mobile interfaces for tractor sharing
demonstrates how complex technological solutions can be made accessible through thoughtful
interface design.”®

In the education sector (85%) (see Figure 2), the emphasis was primarily on developing
accessible and scalable platforms capable of functioning in low-connectivity environments.
Kolibri's creation of offline-first learning platforms exemplifies this approach, enabling
continuous learning even in areas with limited internet access.” It enables this through data
synchronization and content sharing through local Wi-Fi networks or storage devices without
internet.”® Mindspark's adaptive learning systems, designed to work on basic devices, showcase
how sophisticated Al algorithms can be deployed on limited hardware while maintaining
effectiveness.’’ Meanwhile, Amplio’s Talking Book provides a rugged, battery-powered audio
solution tailored to low-literacy contexts,*> delivering multilingual content, enabling group
learning, and collecting usage data even in offline environments.*

The financial sector (82%) (see Figure 2), prioritized the development of robust and secure
systems capable of handling transactions reliably in challenging infrastructure environments. For
instance, M-Pesa platform has achieved remarkable penetration rates, reaching up to 90% of the
GSM network in Kenya, with users averaging 18 chargeable monthly transactions.** The
platform's success can be attributed to its strategic decision to build on basic mobile phone

% Standard, Business. ‘How Microsoft Al Is Helping Indian Farmers Increase Crop Yield’, 17 December
2017.
https://www.business-standard.com/article/companies/microsoft-ai-helping-indian-farmers-increase-crop-y
ields-117121700222_1.html.

27 Mrisho, Latifa M., Neema A. Mbilinyi, Mathias Ndalahwa, Amanda M. Ramcharan, Annalyse K. Kehs,
Peter C. McCloskey, Harun Murithi, David P. Hughes, and James P. Legg. ‘Accuracy of a
Smartphone-Based Object Detection Model, PlantVillage Nuru, in Identifying the Foliar Symptoms of the
Viral Diseases of Cassava—CMD and CBSD’. Frontiers in Plant Science 11 (18 December 2020): 590889.

https://doi.org/10.3389/fpls.2020.590889.; ‘PlantVillage’. Accessed 17 November 2024.

https://plantvillage.psu.edu.
2 ‘Hello Tractor | Growing Together’. Accessed 17 November 2024. https://hellotractor.com/.

29 ‘Kolibri - Learning Equality’. Accessed 19 November 2024.
http://learningequality.org/kolibri/about-kolibri/;'‘Open Education Week - Kolibri’. Accessed 30 November
2024. hitps://www.openeducationweek.org.

30 *Spotlight on Learning Equality’s Kolibri — Offline Internet’. Accessed 30 November 2024.

https://www.offlineinternet.org/spotlight-on-learning-equalitys-kolibri/.
¥ MIT SOLVE. ‘Personalized Learning with Mindspark’. Accessed 30 November 2024.

https://solve.mit.edu/challenges/re-engage-learners/solutions/61597.
32 ‘Amplio Talking Book | Technology Exchange Lab’. Accessed 30 November 2024.

https://techxlab.org/solutions/amplio-talking-book/.

3 Amplio. ‘Home | Amplio | Talking Books’. Accessed 19 November 2024. hitps://www.amplio.org.
% ‘Driven by purpose: 15 years of M-Pesa’s evolution’ Talking Banking Matters, 2022.
https://mck.co/3bG3N47.
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infrastructure, enabling widespread adoption across different socioeconomic groups.>> This
success has contributed to increasing Kenya's financial inclusion from 26% in 2006 to 84% in
2021.°° JUMO demonstrates how financial technologies can maintain sophisticated security
while remaining accessible in resource-constrained environments.Through its Core and Unify
capabilities, JUMO provides end-to-end banking infrastructure while using learning machines to
analyze data and reduce lending risks.’” This approach has enabled the disbursement of over
US$4 billion in loans, reaching more than 19 million customers and small businesses.*®

Branch International further exemplifies effective technological adaptation through its
lightweight mobile applications. The platform processes thousands of data points through
machine learning algorithms for instant loan decisions while maintaining strict security protocols
and transparent lending terms.” This combination of sophisticated backend systems and
user-friendly interfaces enables these platforms to maintain high security standards while
remaining accessible in areas with limited technological infrastructure.

The healthcare sector (80%) (see Figure 2), while scoring slightly lower, showed a strong focus
on developing reliable and accurate technology capable of functioning in resource-constrained
settings. Butterfly Network's represents a breakthrough in accessible medical imaging, offering
cost-effective semiconductor chip-based technology priced at $2,500—far more affordable than
traditional ultrasound devices—while providing real-time imaging via smartphone connectivity,
enabling practical use in rural hospitals, and underserved areas.” Qure.ai's qXR system
demonstrates how Al can enhance existing medical infrastructure integrating seamlessly with
existing X-ray machines, without requiring significant additional investment, showcasing the
importance of technological fit.*' Babyl's implementation of Al chatbots with simple interfaces
for remote health consultation shows how complex medical support can be made accessible
through straightforward technological interfaces.*

% Komen, Leah. (2016). M-PESA: A Socio-Economic Assemblage in Rural Kenya. Networking
Knowledge. 9.https://doi.org/10.31165/nk.2016.95.458.

3 ‘Driven by purpose: 15 years of M-Pesa’s evolution’ Talking Banking Matters, 2022.
https://mck.co/3bG3N47.

37 ‘Jumo World Holdlng Limited - Certlfled B Corporation - B Lab GIobaI Accessed 30 November 2024.

3 “Jumo World HoIdmg Limited - Certlfled B Corporatlon B Lab GIobaI'
% Akintaro, Samson. ‘Review: Branch Loan App Delivers Quick, Easy Loans but with High Interest’.
Nalrametncs (blog) 1 November 2022

.com/2022/1

&t/. '
40 jirehl. ‘Butterfly Network Launches Third-Gen Ultrasound with Remote Monitoring Ambitions | The
Healthcare Technology Report.’, 18 March 2024.

onltorlnq ambitions/.

41 ‘Al Diagnostic Tool gXR for TB Detection in Remote Areas’. Accessed 30 November 2024.
https://www.qure.ai/news_press_coverages/these-algorithms-could-bring-an-end-to-the-worlds-deadliest-
S. IQ .

42 ‘Babyl — Rwanda’s Digital Healthcare Provider’. Accessed 30 November 2024. https://www.babyl.rw/.

13


https://www.babyl.rw/
https://www.qure.ai/news_press_coverages/these-algorithms-could-bring-an-end-to-the-worlds-deadliest-killer
https://www.qure.ai/news_press_coverages/these-algorithms-could-bring-an-end-to-the-worlds-deadliest-killer
https://thehealthcaretechnologyreport.com/butterfly-network-launches-third-gen-ultrasound-with-remote-monitoring-ambitions/
https://thehealthcaretechnologyreport.com/butterfly-network-launches-third-gen-ultrasound-with-remote-monitoring-ambitions/
https://nairametrics.com/2022/11/01/review-branch-loan-app-delivers-quick-easy-loans-but-with-high-interest/
https://nairametrics.com/2022/11/01/review-branch-loan-app-delivers-quick-easy-loans-but-with-high-interest/
https://www.bcorporation.net/en-us/find-a-b-corp/company/jumo-world-limited
https://mck.co/3bG3N47
https://doi.org/10.31165/nk.2016.95.458

Across all sectors, successful technological fit was characterized by several common elements:
simplification of complex technologies for end-user accessibility, offline functionality to address
connectivity challenges, and compatibility with existing infrastructure and devices. These
findings suggest that effective Al interventions in development contexts require careful
consideration of local technological constraints and user capabilities during the design and
implementation phases.

B. Partnerships

Our analysis of effective partnerships across development sectors reveals significant variations in
partnership structures and their implementation, with scores ranging from 70% to 87% (see
Figure 3). This variation reflects the diverse requirements and stakeholder ecosystems within
each sector, while highlighting the crucial role of strategic collaborations in successful Al-driven
development initiatives.
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Key Insights:

» Financial sector leads overall partnership effectiveness (87%)
» Healthcare shows strong tech company collaboration (85%)
» Agriculture emphasizes community partnerships (85%)

» Education has strong government engagement (85%)

Figure 3. Effectiveness of Partnerships by Sector (2010-2020)

The financial sector demonstrates the highest partnership effectiveness at 87% (see Figure 3),
characterized by sophisticated integration between traditional and emerging institutions. JUMO
exemplifies this through strategic partnerships that enabled the processing of micro-loans worth
$150 million to one million MTN Mobile Money wallet holders across Africa.* Their success
stems from carefully structured collaborations between banks, mobile operators, and technology

3 Finnfund. ‘anfund Invests in Fmanmal Serwces Technology Platform Jumo Accessed 1 December
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providers that maintain regulatory compliance while enabling innovation.** Branch International
further validates this model through their strategic partnership with Visa, which expanded
financial access across Africa by integrating with physical ATM infrastructure to serve unbanked
populations.*” Their presence across multiple countries including Nigeria, Kenya, Mexico, and
India demonstrates how well-structured financial partnerships can achieve significant scale.*

In the healthcare sector (see Figure 3), partnerships achieve 75% effectiveness through
systematic integration of public and private stakeholders. Zipline's operations provide
compelling evidence of this approach, establishing successful collaborations across seven
African countries including Rwanda, Ghana, and Nigeria.*” Their delivery of over 1.5 million
vaccine doses in Nigeria alone demonstrates how structured public-private partnerships can
overcome significant infrastructure challenges.®® The effectiveness of their model stems from
clear alignment between government healthcare objectives and private sector technological
capabilities, while maintaining rigorous healthcare delivery standards.

The agricultural sector (see Figure 3) maintains 73% partnership effectiveness through
multi-stakeholder collaborations that bridge technological innovation with local agricultural
practices. The Microsoft-ICRISAT partnership exemplifies this approach, leveraging Microsoft's
Cortana Intelligence Suite and extensive historical data to develop the Al Sowing App, while
also partnering with UPL to create the Pest Risk Prediction APL.** Digital Green provides
additional evidence of successful agricultural partnerships, collaborating with governments to
upgrade extension systems with Al-powered assistants.”® Their impact on 6.9 million farmers
across five countries, with 48% being women farmers, demonstrates how partnerships can
achieve scale while maintaining strong local engagement and gender inclusivity.”!

The education sector, while recording the lowest partnership effectiveness at 70% (see Figure 3),
demonstrates innovation in collaborative structures. Kolibri's partnerships have enabled them to
reach over 10 million learners across 220 countries and territories, integrating 200,000 open

4 Finnfund. ‘Finnfund Invests in Financial Services Technology Platform Jumo’. Accessed 1 December
2024.
4 ‘Branch International Raises $170M Series C Financing, Led by Foundation Capital and Visa’, 8 April
2019.

https://www.businesswire.com/news/home/201904
s-C-Financing-Led-by-Foundation-Capital-and-Visa.
46 ‘Branch International Raises $170M Series C Financing, Led by Foundation Capital and Visa’, 8 April
2019.

47 ‘Zipline Partners Nigeria for Improved Healthcare Delivery | Africanews’. Accessed 1 December 2024.
https://www.africanews.com/2024/10/25/zipline-partners-nigeria-for-improved-healthcare-delivery/.

48 ‘Zipline Partners Nigeria for Improved Healthcare Delivery | Africanews’.

4® Microsoft Stories India. ‘Digital Agriculture: Farmers in India Are Using Al to Increase Crop Yields’, 7
November 2017. https://news.microsoft.com/en-in/features/ai-agriculture-icrisat-upl-india/.

% ‘Digital Green’. Accessed 1 December 2024. https:/digitalgreen.org/.

51 ‘Digital Green’. Accessed 1 December 2024.
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resources for specific learning objectives.’? Their collaboration with UNHCR for curricular
alignment tools shows how partnerships can address specific educational needs in challenging
contexts.” Andela provides another successful model, partnering with CNCF** and the Linux
Foundation to train 20,000-30,000 African technologists, while maintaining collaborations with
major technology companies including Google, Meta, Microsoft, AWS, and Nvidia across 49
African countries.”

Several key patterns emerge from this analysis. First, sectors with more regulated environments
(financial and healthcare) tend to form more structured and formal partnerships, leading to higher
effectiveness scores (this is further discussed in section 3.3(b)). Second, successful partnerships
often involve a mix of global and local stakeholders, combining international expertise with local
knowledge and implementation capabilities. Third, the most effective partnerships demonstrate
clear alignment of objectives and complementary capabilities among partners.

The variation in partnership effectiveness across sectors suggests that different partnership
models may be required depending on the sector's specific characteristics and challenges. The
financial sector's high score indicates that formal, well-structured partnerships may be
particularly effective in contexts requiring high levels of trust and regulatory compliance.
Conversely, the education sector's lower score might reflect the challenges of coordinating
multiple stakeholders with diverse objectives and operating models.

C. Local context Adaptation

Local Context Adaptation emerged as a critical success factor across development sectors, with
implementation scores ranging from 72% to 80% (see Figure 4). This analysis demonstrates how
different sectors approach the challenge of adapting Al solutions to local contexts, highlighting
both common patterns and sector-specific nuances.

52 ‘The Al-Powered Nonprofits Reimagining Education (SSIR)’. Accessed 1 December 2024.

h ir.org/articl ntry/ai-nonprofits- ion.

5 The Al-Powered Nonprofits Reimagining Education (SSIR). Accessed 1 December 2024.

% CRE. ‘Andela Partners with the CNCF to Train African Technologists in Cloud Native Skills’. Accessed 1
December 2024.
https://www.cre.vc/news-slider/andela-partners-with-cncf-and-linux-foundation-to-train-african-technologist
s-in-cloud-native-skills.

% ‘1 Guess the Training’s down in Africa, CNCF &amp; Andela Skill-up 20,000+ IT Pros’. Accessed 1
December 2024.

F Andela skill- up 20000 IT—Dros
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Key Insights:

« Agriculture sector leads in successful local adaptation (80%)

* Content localization shows strongest performance across sectors
¢ Cultural alignment scores remain consistent across sectors

* Healthcare faces most significant challenges in user engagement

Figure 4. Local Context Adaptation by Sector (2010-2020)

The agricultural sector demonstrated the highest level of local context adaptation (80%) (see
Figure 4), reflecting the sector's deep understanding that agricultural practices are inherently
local in nature. This superior performance can be attributed to the sector's comprehensive
approach to adaptation across multiple dimensions.

The Al Sowing App exemplifies this approach through its sophisticated customization of
agricultural recommendations based on local crop cycles and weather patterns.® The app's
success lies in its integration of traditional farming knowledge with Al-driven insights, providing
recommendations that align with local agricultural calendars and practices.”” PlantVillage further
demonstrates this adaptability through its multi-faceted approach to localization, not only
translating content into local languages but also adapting its crop disease detection algorithms to

% Microsoft Stories India. ‘Digital Agriculture: Farmers in India Are Using Al to Increase Crop Yields’, 7
November 2017.
57 Microsoft Stories India. ‘Digital Agriculture: Farmers in India Are Using Al to Increase Crop Yields’, 7
November 2017.
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account for regional variations in crop varieties and disease presentations.”™ Digital Green's
success in creating localized content for different farming communities represents perhaps the
most comprehensive approach to local adaptation.” Their method of combining Al-driven
agricultural insights with locally produced video content, featuring local farmers and agricultural
practices, has proven particularly effective in ensuring both relevance and adoption.®

The education sector (78%) (see Figure 4) demonstrates a sophisticated approach to local
adaptation, balancing the need for standardized educational outcomes with local cultural and
pedagogical requirements. Kolibri's success in customizing content for different regions while
maintaining educational standards illustrates this balance. Their platform's ability to adapt to
local curriculum requirements while preserving core learning objectives has proven particularly
effective.®’ Eneza Education's adaptation to local educational systems shows how Al-driven
education can be integrated into existing educational frameworks without disrupting established
practices. Their success in different African countries demonstrates the importance of
understanding and working within local educational paradigms. Onecourse's modifications for
local languages and cultural contexts further exemplifies how educational content can be adapted
while maintaining pedagogical effectiveness.®

The financial sector (75%) (see Figure 4) shows strong adaptation capabilities, particularly in
addressing local financial behaviors and regulatory requirements. M-Pesa's success can be
largely attributed to its deep understanding of local financial practices and needs, designing its
system to complement rather than replace existing financial behaviors.”® Branch's adaptation of
credit scoring algorithms to local contexts demonstrates how Al systems can be modified to
account for different economic indicators and financial practices across regions.*

% Mrisho, Latifa M., Neema A. Mbilinyi, Mathias Ndalahwa, Amanda M. Ramcharan, Annalyse K. Kehs,
Peter C. McCloskey, Harun Murithi, David P. Hughes, and James P. Legg. ‘Accuracy of a
Smartphone-Based Object Detection Model, PlantVillage Nuru, in Identifying the Foliar Symptoms of the
Viral Diseases of Cassava—CMD and CBSD’. Frontiers in Plant Science 11 (18 December 2020): 590889.
https://doi.org/10.3389/fpls.2020.590889.

% ‘Digital Green: Amplifying Impact of Innovative Agricultural Practices in India | SPRING’. Accessed 1
December 2024. https://spring-nutrition.org/node/2959.

€0 admin. ‘Digital Green: Training Farmers with Videos and Social Networks’. ONE.Org Global (blog), 21
November 2012.
https://www.one.org/stories/digital-green-training-farmers-with-videos-and-social-networks/.

&1 *Kolibri’, 1 July 2019. https://hundred.org/en/innovations/kolibri.

2 UKCDR. ‘Unlocking Talent through Tablet Technology’. Accessed 1 December 2024.
https://ukcdr.org.uk - nlocking-talent-through-tablet-technol .

8 ‘Practitioner’s Insight: M-Pesa, a Success Story of Digital Financial Inclusion | GEG’. Accessed 1
December 2024.
https://www.geg.ox.ac.uk/publication/practitioners-insight-m-pesa-success-story-digital-financial-inclusion.
& Akintaro, Samson. ‘Review: Branch Loan App Delivers Quick, Easy Loans but with High Interest'.
Nairametrics (blog), 1 November 2022.
https://nairametrics.com/2022/11/01/review-branch-loan-app-delivers-quick-easy-loans-but-with-high-inter
est/.
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WeCashUp's successful modification of its platform for different African markets showcases the
importance of understanding regional variations in financial systems and regulatory
requirements.” Their ability to adapt to different mobile money ecosystems while maintaining
operational efficiency demonstrates the balance between standardization and localization in
financial services.®

The healthcare sector (72%) (see Figure 4), while scoring lowest among the four sectors, still
demonstrates significant adaptation efforts, particularly in addressing cultural sensitivities around
health practices. Babyl's customization of health advice for local contexts shows how Al-driven
healthcare can be adapted to local medical practices and cultural norms.®” MobileODT's
adaptation of screening protocols to local healthcare practices demonstrates the importance of
aligning new technologies with existing medical procedures and cultural sensitivities.*®

3.2 Primary challenges

% Google Cloud. ‘WeCashUp Case Study’. Accessed 1 December 2024.
https://cloud.google.com/customers/wecashup.

 Google Cloud. ‘WeCashUp Case Study’. Accessed 1 December 2024.

67 ‘Babylon Launches Al in Rwanda in Next Step Towards Digitising Healthcare in Rwanda’, 3 December
2021.https://www.businesswire.com/news/home/20211203005293/en/Babylon-Launches-Al-in-Rwanda-in
-Next-Step-Towards-Digitising-Healthcare-in-Rwanda.

% MobileODT. ‘Security and Compliance Overview'. Accessed 1 December 2024.
https://www.mobileodt.com/security-and-compliance-overview/.
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Figure 5. Challenges to AI Poverty Reduction Initiatives by Sector (2010-2020)

A. Access to technology

Access to Technology emerged as the most significant challenge across development sectors,
with impact scores ranging from 20% to 35% across different initiatives (see Figure 5). The
persistence and severity of this challenge underscores how technological access remains a
fundamental barrier to Al-driven development solutions, particularly affecting the ability to
deploy and scale sophisticated Al implementations in resource-constrained environments.
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Figure 6. Technology Access Challenges by Sector (2010-2020)

The education sector demonstrated the highest vulnerability to technology access challenges,
scoring 35% (see Figure 5) in impact assessments. This heightened sensitivity to technology
access barriers manifested across multiple dimensions, most notably in device availability,
infrastructure limitations, and cost barriers (see Figure 6). Eneza Education's experience across
Kenya, Ghana, and Zimbabwe particularly illustrates these challenges, where limited device
access forced a fundamental shift in their approach.” Their adaptation to SMS-based learning
solutions, while expanding reach, significantly constrained the sophistication of possible Al
implementations.” Similarly, the Onecourse initiative by Onebillion in Malawi and Uganda
encountered critical device cost barriers, as Learning center model costs $30 per child annually
compared to school based which is $7 per child per year, that limited scaling potential, even
when educational outcomes showed significant improvement.”!

Infrastructure limitations further compound these challenges, as evidenced by the Rumie
Initiative's tablet-based learning program, which encountered connectivity challenges in over
75% of their implementation areas. Siyavula Education's experience in South Africa particularly

8 “The Largest Classroom in Africa”: How Text Messages Mean Millions of Children Can Stay Connected
to Education during Covid-19 School Closures’, 4 January 2021.
https://www.pioneerspost.com/news-views/20210104/the-largest-classroom-africa-how-text-messages-m
ean-millions-of-children-can.

0 “The Largest Classroom in Africa”: How Text Messages Mean Millions of Children Can Stay Connected
to Education during Covid-19 School Closures’, 4 January 2021.

" Longley, Sophie. ‘Scaling Personalised Learning Technology in Malawi’. EdTech Hub (blog). Accessed
1 December 2024. https://edtechhub.org/sandboxes/scaling-personalised-learning-technology-in-malawi/.
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highlights how infrastructure gaps create a two-tiered system, where urban areas can fully utilize
Al capabilities while rural regions remain limited to basic functionalities.”

The agricultural sector, while showing a lower overall impact score of 28% (see Figure 5),
reveals a distinct pattern of technology access challenges, particularly in rural connectivity and
device appropriateness.

Limited internet access significantly impacts farmers' ability to leverage digital agricultural
technologies. Research from rural Ghana demonstrates that internet access increased farm
income by 20.10% and overall household income by 15.47%.” The impact is particularly stark
in infrastructure readiness - only 21% of farmers have reliable mobile signals across their farms,
and less than half (48%) report having adequate broadband speeds for their operations.” This
connectivity gap affects farmers responsible for $80 billion of agricultural GDP, with 60% of
farmers lacking sufficient connectivity to run their businesses effectively.”

The Microsoft-ICRISAT partnership demonstrates the potential impact when connectivity
barriers are overcome - their AI Sowing App helped achieve 30% higher yields by providing
precise sowing advisories through basic SMS services, deliberately designed to work with
feature phones to ensure accessibility.”® This approach shows how digital agriculture solutions
can be adapted to work within existing connectivity constraints while still delivering significant
economic benefits to farmer

These findings underscore the crucial need for innovations in both technology deployment
strategies and infrastructure development to bridge the digital divide that continues to limit the
potential impact of Al-driven development solutions. Future initiatives must consider these
access barriers as fundamental design constraints rather than implementation challenges,
potentially leading to more resilient and adaptable solutions that can effectively operate across
varying levels of technological infrastructure.

B. Technology adoption

Technology adoption emerged as a complex and multifaceted challenge across development
sectors, with particularly pronounced impact in financial services where it accounted for 28% of
implementation barriers (see Figure 5). The manifestation of these adoption challenges reveals

2 ‘How Siyavula Tackles South Africa’s Education Gap’. Accessed 1 December 2024.
https://www.offerzen.com/blog/how-siyavula-tackles-south-africas-education-gap.

3 “The Impact of Internet Use on Income: The Case of Rural Ghana'. Accessed 1 December 2024.
https://www.mdpi.com/2071-1 1 255.

™ Farmers Weekly. ‘Rural Connectivity Still Holding Back Farms, Survey Finds’, 23 May 2023.
https://www.fwi.co.uk/news/rural-connectivity-still-holding-back-farms-survey-finds.

s ‘Internet Connectivity Woes Plague Farmers’. Accessed 1 December 2024.
https://www.feedstuffs.com/agribusiness-news/internet-connectivity-troubles-plague-farmers.

76 ‘Digital Agriculture: Farmers in India Are Using Al to Increase Crop Yields - Microsoft Stories India’.
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distinct patterns across different market contexts and stakeholder groups, offering crucial insights
into the dynamics of Al technology acceptance in development initiatives.
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Key Findings:

+ Financial sector shows highest adoption rate but faces significant institutional resistance
+ Agriculture sector demonstrates strongest user trust despite lower adoption rates

+ Implementation delays most significant in financial sector

* Healthcare and education show balanced but moderate adoption challenges

Figure 7. Technology Adoption Challenges by Sector (2010-2020)

The financial sector's experience provides particularly illuminating insights into the complexities
of technology adoption. JUMO faced significant regulatory hurdles in their expansion across
Africa. License approvals often took considerable time, creating investment uncertainty and
operational delays.”” The company had to navigate regulatory frameworks that were not
specifically designed for fintech operations, as they were often subject to the same regulations as
traditional banks and mobile money operators.”® In markets like Nigeria, where mobile money
usage was in its nascent phase, JUMO encountered adoption challenges despite the country's
large population of over 220 million people.” The company had to carefully plan their entry
strategy, starting with pilot lending products before full implementation.®

" Morrison, Lisa. ‘Creating an Environment for Fintechs to Thrive’. JUMO, 13 September 2022.
https://jumo.world/creating-an-environment-for-fintechs-to-thrive/.

8 Morrison, Lisa. ‘Creating an Environment for Fintechs to Thrive’. JUMO, 13 September 2022.

8 Cohen, Rose. ‘The Future of Finance: How Mobile Money Is Driving Growth in Africa’. JUMO, 3 April
2024. https://jumo.world/the-future-of-finance-how-mobile-money-is-driving-growth-in-africa/.

8 Cohen, Rose. ‘The Future of Finance: How Mobile Money Is Driving Growth in Africa’. JUMO, 3 April
2024.
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The experience of Kopo Kopo with SMEs in Kenya provides compelling evidence for the power
of demonstrated success in overcoming adoption resistance. The company faced significant early
hurdles, including having to pivot twice from their original business model and spending over a
year seeking funding.®' Their initial attempt in Sierra Leone failed because they didn't consider
the user perspective and market readiness, teaching them valuable lessons about timing and local
adaptation.®

In healthcare, successful technology adoption requires more than just technological innovation -
it demands a holistic approach that addresses the needs of all stakeholders while delivering
tangible benefits to clinical practice.MobileODT's implementation strategy focused on three
critical elements that ensured sustainable adoption. First, they integrated clinical workflows with
digital documentation and imaging capabilities, making the technology practical for daily use.*
Second, they developed remote consultation networks that connected primary care providers
with specialists, enhancing the quality of care delivery.* Third, they implemented continuous
learning mechanisms and quality assurance protocols that maintained high standards of
care.®This comprehensive ecosystem approach has proven particularly effective in
resource-constrained settings, where the technology enhances existing healthcare infrastructure
while creating sustainable improvements in care delivery.

Medic's implementation of the Community Health Toolkit (CHT) demonstrates that successful
adoption of digital health tools is more closely linked to the development of practical,
community-owned solutions that address specific healthcare needs, rather than relying solely on
existing digital literacy levels.*® By focusing on creating accessible and locally relevant
applications, Medic has facilitated the integration of technology into healthcare delivery,
enabling community health workers to effectively perform tasks such as monitoring pregnancies,
treating malaria, and tracking vaccinations.®” This approach underscores the importance of
building digital capacity through hands-on use and community engagement, rather than
depending exclusively on prior digital literacy.

8 VC4A. ‘Venture Financed Kopo Kopo Paves the Way for African Based Startu ...". Accessed 2
December 2024. https://vcda.com/blog/2012/05/04/venture-financed-kopo-kopo-africa-startups/.
82\VC4A. ‘Venture Financed Kopo Kopo Paves the Way for African Based Startu ...". Accessed 2
December 2024.

8 Mink, Jonah, and Curtis Peterson. ‘MobileODT: A Case Study of a Novel Approach to an
mHealth-Based Model of Sustainable Impact’. mHealth 2 (13 April 2016): 12.
https://doi.org/10.21037/mhealth.2016.03.10.

8 Mink, Jonah, and Curtis Peterson. ‘MobileODT: A Case Study of a Novel Approach to an
mHealth-Based Model of Sustainable Impact’. mHealth 2 (13 April 2016): 12.

8 Mink, Jonah, and Curtis Peterson. ‘MobileODT: A Case Study of a Novel Approach to an
mHealth-Based Model of Sustainable Impact’. mHealth 2 (13 April 2016): 12.

8 Settle, Dykki. ‘Transforming Global Health: Medic’s Pledge to a Community-Owned Digital Future’.
Medic, 25 September 2024.
https://medic.org/stories/transforming-global-health-medics-pledge-to-a-community-owned-digital-future/.
8 Settle, Dykki. ‘Transforming Global Health: Medic’s Pledge to a Community-Owned Digital Future’.
Medic, 25 September 2024.
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These patterns across financial services and healthcare highlight several key principles for
addressing technology adoption barriers in development contexts. First, implementing
market-appropriate strategies that account for local institutional dynamics and market maturity is
crucial. Second, demonstrable success cases, such as Kopo Kopo's eventual breakthroughs with
Kenyan SMEs after initial setbacks, are valuable for building adoption momentum. Third,
properly positioning and framing Al solutions to potential users is critical, as shown by Medic's
focus on creating accessible and locally relevant applications for community health workers.
Finally, viewing technology adoption as part of a broader digital literacy journey—rather than an
isolated implementation challenge—is essential, underscored by the emphasis on hands-on use
and community engagement to build digital capacity.

C. Local capacity

Local capacity and skills limitations emerged as a significant barrier to Al implementation, with
particularly high impact in the education sector (30%) and substantial challenges in healthcare
(25%) (see Figure 5). This challenge manifests as a complex interplay between technical
expertise requirements, training capabilities, and sustainable skill development needs across
different development contexts.
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Key Insights:

¢ Education sector requires highest training investment

¢ Financial sector shows best sustainability despite lower initial investment
¢ Healthcare and agriculture show similar capacity development patterns

¢ Training time correlates strongly with capacity gap size

Figure 8. Local Capacity Challenges by Sector (2010-2020)
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The education sector's experience with capacity challenges provides particularly detailed insights
into the complexities of building and maintaining local technical expertise (see Figure 8).

Siyavula Education's implementation in South Africa reveals substantial resource requirements
focused on digital infrastructure and content delivery. Their experience shows they built capacity
to serve over two million secondary school students across Africa through adaptive learning
software and open online textbooks.® The platform operates through existing mobile
infrastructure, providing pedagogically-sound content through machine-learning algorithms that
sequence questions and incorporate cognitive science research. Their implementation required
extensive content development across multiple countries, with localized curricula for South
Africa, Nigeria, and Rwanda, plus infrastructure supporting multiple languages and
code-switching capabilities.”

In the healthcare sector, the implementation of sophisticated Al systems revealed equally
challenging capacity requirements (see Figure §). One significant challenge Aravind Eye Care
System experienced was managing image quality variability. Technicians and ophthalmologists
struggled with varying quality of retinal images captured from different retinal cameras, which
affected the Al system's performance.” This technical challenge needed to be addressed before
final deployment of the system. The implementation also faced infrastructure challenges in
reaching rural populations, where 70% of India's population resides, with limited access to eye
care specialists.”’ The system needed to be adapted for more isolated environments while
maintaining diagnostic accuracy.”

In the agricultural sector, eKutir's Blooom platform experience reveals the temporal dimensions
of capacity building challenges. Due to low levels of digital literacy among Farmer Producer
Organisation (FPO) members, farmers could not receive extension services directly on their
mobile phones.” As a result, when farmers wish to use these digital extension services, they
contact the head of the FPO who then operates the internet-based application on behalf of the
farmers.**

8 ‘Siyavula’, 11 November 2021. https://hundred.org/en/innovations/siyavula.
8 ‘Siyavula’, 11 November 2021. hitps:/hundred.org/en/innovations/siyavula.
% INDIAa| ‘AI Screemng Tool for D|abet|c Retmopathy Detectlon Accessed 1 December 2024.

o1 Launchlng a Powerful New Screenlng Tool for Dlabetlc Eye Disease in India | Ver|Iy | Alphabet
Precision Health Company’. Accessed 1 December 2024.
https://verily.com/perspectives/launching-a-powerful-new-screening-tool-for-diabetic-eye-disease-in-india.
92 ‘Launching a Powerful New Screening Tool for Diabetic Eye Disease in India | Verily | Alphabet
Precision Health Company’. Accessed 1 December 2024.

% Rajkhowa, Pallavi, and Matin Qaim. ‘Personalized Digital Extension Services and Agricultural
Performance: Ewdence from Smallholder Farmers in India’. PLoS ONE 16, no. 10 (28 October 2021):
€0259319. '

% Rajkhowa, Pallavi, and Matin Qaim. ‘Personalized Dlgltal Extension Services and Agricultural
Performance: Evidence from Smallholder Farmers in India’. PLoS ONE 16, no. 10 (28 October 2021).
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The FPO heads served as crucial bridges between the technology and farmers, maintaining
regular personal meetings to update data and provide tailored agricultural advice.” This adapted
approach proved highly effective, despite requiring more resources than a direct-to-farmer
solution. The success is evidenced by the impressive 77% adoption rate, with 465 out of 603
FPO members subscribing to the digital extension services.”” Through this hybrid model
combining technological solutions with human intermediation, eKutir successfully overcame the
digital literacy barriers while ensuring the platform's benefits reached the farming communities.”’

Digital Green's experience further illuminates how approach to Al capacity building and
adoption needs evolve over time. Their internal survey reveals that 77% of staff already
successfully incorporate Al tools into their roles, with 63% reporting enhanced work
performance through AI integration.”® Rather than being hindered by basic digital literacy
requirements, the organization focused on direct Al implementation through their Al Upskilling
Working Group, Al Bot Camps, and continuous learning initiatives.”

These patterns across sectors point to several key insights about local capacity challenges in Al
implementation. First, the resource requirements for effective capacity building are often
significantly underestimated in both time and scope. Second, capacity limitations can directly
impact project outcomes, creating a clear link between local expertise and Al effectiveness.
Third, sustainable implementation requires developing a broader ecosystem of technical capacity
beyond just end-user training. Finally, capacity building should be viewed as a long-term,
evolving process that begins with foundational digital literacy and progressively builds toward
more sophisticated technical capabilities.

% Rajkhowa, Pallavi, and Matin Qaim. ‘Personalized Digital Extension Services and Agricultural
Performance: Evidence from Smallholder Farmers in India’. PLoS ONE 16, no. 10 (28 October 2021).

% Rajkhowa, Pallavi, and Matin Qaim. ‘Personalized Digital Extension Services and Agricultural
Performance: Evidence from Smallholder Farmers in India’. PLoS ONE 16, no. 10 (28 October 2021).

" Connected, 1 World. ‘eKutir’. 1 World Connected, 11 November 2018.
https://1worldconnected.org/project/asia_agriculture_ekutirindia/.

% ‘Embracing Al: A Leap Towards Enhanced Productivity and Skill Development at Digital Green — Digital
Green’. Accessed 2 December 2024.
https://digitalgreen.org/embracing-ai-a-leap-towards-enhanced-productivity-and-skill-development-at-digit
al-green/.

% ‘Embracing Al: A Leap Towards Enhanced Productivity and Skill Development at Digital Green — Digital
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3.3 Scalability

Scalability Success Patterns by Sector

Success Factor Financial Education Agriculture Healthcare

Government Partnerships

Key Patterns:
* Financial sector shows strongest mobile integration success (90%)
* Education sector benefits most from offline capability (85%)
s Agriculture shows highest local network importance (85%)

» Healthcare requires strongest government partnerships (85%)

Figure 9. Scalability Success Patterns by Sector (2010-2020)
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Al Development Initiatives: Scalability Analysis

Key Enablers

Mobile Technology ~ 85%

Cloud 78%
Architecture

Local Partnerships72%

Government Support 82%

Regulatory Alignment

Offline Capability 75%

Critical Barriers

Infrastructure 88%
Requirements

Training Needs  82%

Data Localization 75%

Regulatory Complexity 78%

Compliance
Requirements

Cross-border Issues

Figure 10. Scalability Analysis of AI Initiatives

Sector Scalability

Financial Services 87%

Highest scalability potential

Healthcare 75%

Complex regulatory needs

Agriculture 73%

Infrastructure dependent

Education 70%

Training intensive

A. The Paradox of Mobile Technology as Both Enabler and Barrier

The Mobile Technology Paradox emerges as a critical phenomenon across development sectors,
where mobile technology simultaneously serves as the strongest enabler (85% impact) of Al
implementation while also presenting significant adoption barriers (See Figure 10). This duality
fundamentally shapes how Al solutions are designed, deployed, and scaled in development

contexts.
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m Infrastructure Limitations %

Key Insights:

¢ Significant gap between basic access and advanced feature usage across all sectors
* Agriculture shows highest basic access but lowest advanced feature adoption

« Infrastructure limitations significantly impact advanced feature deployment

¢ Financial sector shows most balanced distribution across metrics

Figure 11. Mobile Technology As An Enabler and Barrier

The primary manifestation of this paradox appears in the stark contrast between basic service
accessibility and advanced feature utilization. While basic mobile infrastructure enables
widespread reach, device limitations significantly constrain the sophistication of Al
implementations (see Figure I1I). Branch International's experience exemplifies this pattern,
where 85% of their target users could access basic financial services, but only 32% had devices
capable of running their full Al-powered credit scoring system.'® Similarly, Digital Green's
agricultural initiatives reached 90% of farmers through basic mobile services, but only 25%
could utilize their advanced Al-driven video advisory features.'"'

A second key aspect of this paradox emerges in how it forces innovation in service delivery
models. Organizations have developed multi-tiered approaches that maintain core functionality
through basic channels while enabling progressive enhancement for users with better technology
access. The Microsoft-ICRISAT partnership demonstrates this approach effectively - their Al

19 ‘Branch International | Home'. Accessed 17 November 2024. https://branch.co/.

11 admin. ‘Digital Green: Training Farmers with Videos and Social Networks’. ONE.Org Global (blog), 21
November 2012.
https://www.one.org/stories/digital-green-training-farmers-with-videos-and-social-networks/.
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Sowing App reached thousands of farmers through basic SMS services while maintaining
sophisticated crop modeling capabilities for users with advanced devices.'” M-Pesa's evolution
similarly shows how financial services can maintain essential functionality through USSD while
gradually introducing Al-enhanced features as user technology capabilities improve.'”

The third critical dimension of this paradox appears in its influence on implementation strategies.
Successful initiatives have adopted hybrid technology models that separate Al processing from
service delivery interfaces. Babyl's healthcare platform in Rwanda illustrates this approach,
achieving 80% population coverage through basic mobile services while maintaining
sophisticated Al diagnostic capabilities through centralized processing.'®

These patterns suggest that successful navigation of the mobile technology paradox requires
treating technology constraints as fundamental design parameters rather than implementation
barriers. The experience across sectors indicates that while mobile technology limitations present
significant challenges, they also drive innovations in solution design that ultimately enhance
accessibility and impact in development contexts.

The evidence suggests that future Al initiatives should view this paradox not merely as a
constraint but as a design principle that can guide the development of more inclusive and
sustainable implementations. This understanding has significant implications for how Al
solutions are conceived, designed, and deployed in development contexts, potentially leading to
more resilient and adaptable solutions that can effectively operate across varying levels of
technological infrastructure.

B. Relationship Between Regulatory Complexity and Scalability Success

The Relationship Between Regulatory Complexity and Scalability Success reveals a
counterintuitive pattern across development sectors, where stronger regulatory frameworks
correlate with higher scalability potential despite regulatory compliance being identified as a
significant barrier (78% impact). This analysis demonstrates how regulatory environments shape
scaling trajectories and influence implementation success.

192 Microsoft Stories India. ‘Digital Agriculture: Farmers in India Are Using Al to Increase Crop Yields’, 7
November 2017.

193 ‘Driven by purpose: 15 years of M-Pesa’s evolution’ Talking Banking Matters, 2022.

194 MobiHealthNews. ‘Babylon Launches Al-Powered Triage Tool in Rwanda’, 6 December 2021.
https://www.mobihealthnews.com/news/emea/babylon-launches-ai-powered-triage-tool-rwanda.

31



100+

757

50+

25+

0_
Financial Healthcare Agriculture Education
M Scalability Score % m Regulatory Complexity %

m Government Support %

Key Findings:

* Financial sector shows highest scalability despite highest regulatory complexity
* Strong correlation between government support and scalability success

» Agriculture shows lower regulatory barriers but also lower scalability

e Compliance costs generally track with regulatory complexity

Figure 12. Relationship Between Regulatory Complexity and Scalability Success

The most striking manifestation of this relationship appears in the financial sector's superior
scalability performance (87%) (see Figure 12) despite having the most stringent regulatory
requirements. This apparent contradiction is resolved through the sector's structured approach to
compliance and partnerships. JUMQO's expansion across African markets exemplifies this pattern.
While the company faced significant hurdles navigating financial regulations designed for
traditional banks and mobile money operators—resulting in delayed license approvals and
investment uncertainty'®—it invested in robust regulatory frameworks and formed partnerships
with mobile network operators and banks in Sub-Saharan Africa and South Asia.'’ This strategy
enabled JUMO to overcome regulatory barriers, rapidly expand across multiple African markets,
and reach over 10 million users.'”’

A second key dimension emerges in how regulatory complexity drives the development of more
robust and scalable solutions. The healthcare sector's experience particularly illustrates this
dynamic, where stringent patient data protection requirements led to the development of more

195 Morrison, Lisa. ‘Creating an Environment for Fintechs to Thrive’. JUMO, 13 September 2022.
https://jumo.world/creating-an-environment-for-fintechs-to-thrive/.

1% Finnfund. ‘Jumo’. Accessed 2 December 2024. https://www.finnfund.fi/en/investing/investments/jumo/.
197 Morrison, Lisa. ‘Creating an Environment for Fintechs to Thrive’. JUMO, 13 September 2022.
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sophisticated and ultimately more scalable systems. Babyl's expansion in Rwanda shows how
meeting strict healthcare regulations resulted in systems architecture that could be more easily
replicated across markets. Babyl's expansion came through direct government collaboration: (i)
A 10-year partnership agreement with the Rwandan government to digitize the healthcare
system'*(II) Integration with the national health insurance scheme (Mutuelle de Santé)'”and
(Ill)Partnership with Rwanda's National ID Agency (NIDA) to enable broader
access.'""MobileODT's experience further demonstrates how regulatory compliance in medical
device certification created standardized processes that facilitated expansion into new markets.'"

The third crucial aspect appears in the relationship between regulatory engagement and
government support (82% enabler impact) (see Figure 12). Financial initiatives that actively
engaged with regulatory frameworks gained stronger government support for scaling efforts.
M-Pesa's expansion trajectory illustrates this pattern, where early regulatory cooperation led to
active government support for mobile money adoption. Conversely, agricultural initiatives often
faced scaling challenges due to less defined regulatory frameworks, as evidenced by the varied
success rates of Al-driven farming applications across different regions.

These patterns indicate that successful scaling strategies should view regulatory requirements not
as barriers to overcome but as frameworks for building sustainable and scalable solutions. The
data suggests that markets with more mature regulatory environments, while initially more
challenging to enter, ultimately provide better foundations for scaling Al initiatives.
CreditVidya's experience in India's financial sector particularly demonstrates how working
within comprehensive regulatory frameworks, though initially resource-intensive, enabled more
sustainable long-term growth.

The evidence suggests that future Al initiatives should prioritize regulatory alignment in their
early design phases rather than treating it as a subsequent implementation challenge. This
approach has significant implications for how Al solutions are developed and deployed in
development contexts, potentially leading to more resilient and sustainable scaling strategies that
can effectively navigate complex regulatory environments while maintaining growth momentum.

198 Transform Health. ‘Digital-First Integrated Care: Rwanda’s Innovative Digital Health Care Service'.
Accessed 2 December 2024.
https://transformhealthcoalition.org/wp-content/uploads/2022/11/TH-Logo-Alt-Fill-03.png.

1% Transform Health. ‘Digital-First Integrated Care: Rwanda'’s Innovative Digital Health Care Service'.
Accessed 2 December 2024.
https://transformhealthcoalition.org/wp-content/uploads/2022/11/TH-Logo-Alt-Fill-03.png.

"0 Transform Health. ‘Digital-First Integrated Care: Rwanda’s Innovative Digital Health Care Service'.
Accessed 2 December 2024

" MobrIeODT s experlence further demonstrates how regulatory compllance in medical dewce
certification created standardized processes that facilitated expansion into new markets.

33


https://transformhealthcoalition.org/wp-content/uploads/2022/11/TH-Logo-Alt-Fill-03.png
https://transformhealthcoalition.org/wp-content/uploads/2022/11/TH-Logo-Alt-Fill-03.png
https://transformhealthcoalition.org/wp-content/uploads/2022/11/TH-Logo-Alt-Fill-03.png
https://transformhealthcoalition.org/wp-content/uploads/2022/11/TH-Logo-Alt-Fill-03.png

C. Impact-Scalability Trade-off

The Impact-Scalability Trade-off manifests as a critical tension in Al development initiatives,
most prominently in the education sector where high impact potential coexists with the lowest
scalability score (70%) (see Figure 12). This analysis reveals how the relationship between
implementation depth and scaling capability shapes development outcomes, particularly in
contexts requiring intensive human capacity building.

1004

754

50+

25+

0- . : ; .
Education Healthcare Agriculture Financial
m Impact Depth % mScaling Speed % m Resource Intensity %
Key Insights:

* Education shows highest impact depth but lowest scaling speed

+ Financial sector achieves fastest scaling with moderate impact depth
* Resource intensity correlates strongly with impact depth

» Agriculture maintains best balance between impact and scaling

Figure 13. Relationship Between Impact Depth and Scaling Capability

The most significant manifestation of this trade-off appears in the correlation between impact
depth and scaling constraints. The education sector's experience particularly illuminates this
pattern (see Figure 13), where initiatives demonstrating the highest impact often face the greatest
scaling challenges. Mindspark's implementation in India exemplifies this dynamic, where their
adaptive learning system showed remarkable learning gains of 200-250% but required intensive
teacher training averaging 40 hours per instructor, significantly constraining expansion speed.
Similarly, Eneza Education's experience across multiple African countries demonstrates how
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reducing training requirements to accelerate scaling often resulted in measurably lower learning
outcomes.

A second critical dimension emerges in how successful initiatives manage the balance between
impact and scale through tiered implementation approaches. Kolibri's offline learning platform
illustrates this strategy, where they maintained core educational impact while achieving broader
reach through a carefully structured deployment model. Their data shows that while
comprehensive implementation achieved 40% greater learning outcomes, their lightweight
deployment model enabled reaching five times more students, demonstrating how modular
approaches can help balance the impact-scale equation.'?

The third crucial aspect appears in the relationship between implementation depth and
sustainability. Healthcare initiatives provide particularly relevant insights, where Babyl's
experience shows that while intensive implementation models produced superior health
outcomes, lighter deployment models achieved greater population coverage.''> This pattern
repeats across sectors, with Digital Green's agricultural initiatives demonstrating how deeper
engagement models produced better adoption of agricultural practices but significantly slowed
scaling potential '

These patterns indicate that successful navigation of the impact-scalability trade-off requires
explicit recognition of this tension in program design phases. The evidence suggests that rather
than maximizing either impact or scale, successful initiatives design flexible implementation
models that can adjust their depth based on local capacity and resources. World Reader's digital
reading program demonstrates this approach, offering both intensive school-based
implementations and lighter community-based models, allowing for context-appropriate scaling
strategies.

2 ‘Digital X Solution: Kolibri’. Accessed 2 December 2024. https://digitalx.undp.org/catalogs/kolibri.html.
13 Babylon. ‘Babylon Gives Millions More Rwandans Access to Digital-First Healthcare in next Step
towards Digitising Rwanda’s Healthcare System’. Accessed 2 December 2024.
https://www.prnewswire.com/news-releases/babylon-gives-millions-more-rwandans-access-to-digital-first-
healthcare-in-next-step-towards-digitising-rwandas-healthcare-system-301370489.html.

"4 ‘Digital Green: Amplifying Impact of Innovative Agricultural Practices in India | SPRING’. Accessed 1
December 2024. https://spring-nutrition.org/node/2959.
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4.0 Key Propositions for Scaling AI Solutions in Poverty Alleviation by 2030

Proposition 1: Mobile-first Al solutions will have the greatest scalability and
impact in low-resource settings by 2030.

The mobile revolution has fundamentally transformed the landscape of global development.
From 2000 to 2019, mobile telephony contributed to 10% of the $3,000 increase in global per
capita income, demonstrating its power as an economic catalyst.'”® In 2016, the mobile industry
became the first sector to commit to the UN's Sustainable Development Goals.''® By 2022, the
mobile industry achieved 53% of its potential contribution to the SDGs, up significantly from
33% in 2015."""Looking ahead, the sector is projected to add nearly $1 trillion to the global
economy by 2030, with particularly significant impact in developing regions.''®

Our analysis of 60 AI interventions across development sectors reveals a complex but
compelling case for mobile-first approaches. The data shows mobile technology emerging as
both the most effective enabler (85% impact) and a persistent challenge in scaling Al solutions
for poverty alleviation.

Across development sectors, successful Al interventions found innovative ways to balance
widespread basic mobile access with device and infrastructure limitations. In agriculture, both
the AI Sowing App'"” and PlantVillage Nuru'®® demonstrated how meeting users at their
technological level could drive significant impact - the former through simple SMS delivery and
the latter through offline-capable disease detection that reduced crop losses by 27%.'?' The

% Runde, Daniel F., Austin Hardman, and Paula Reynal. ‘Replicating the Mobile Revolution’, 19 March
2024. https://www.csis.org/analysis/replicating-mobile-revolution.

¢ World Economic Forum. ‘More than Just a Phone: Mobile’s Impact on Sustainable Development’, 20
September 2018.
https://www.weforum.org/stories/2018/09/more-than-just-a-phone-mobile-s-impact-on-sustainable-develo

"7 Lboulter@Gsma.Com. ‘improvements In Mobile Connectivity Correlate To Greater Impact Towards
Sustainable Development Goals, According To Gsma Report’. Newsroom (Blog), 16 September 2023.
httos [lwww.gsma. com/newsroom/press reIease/rmprovements in-mobile-connectivity-correlate-to-greater

18 Runde, Danlel F., Austm Hardman and Paula Reynal. Repllcatmg the Moblle Revolution’, 19 March
2024. h WWW, ing-mobile-revol

1o Mlcrosoft Stories Indla D|g|tal Agr|culture Farmers in Ind|a Are Usmg AI to Increase Crop Yields’, 7
November 2017. https:
120 Holland, Will. ‘Nuru Al Expansron Supportmg Farmers to Diagnose Crop Diseases’. PlantW|sePIus
Blog (blog), 13 March 2020.
https://blog.plantwise.org/2020/03/13/nuru-ai-expansion-supporting-farmers-to-diagnose-crop-diseases/.
21 Ojwang, Juliet Akoth. ‘Kenyan Farmers Turn to WhatsApp & Al Tools to Combat Crop Diseases’.
Mongabay Environmental News, 27 June 2024.
https://news.mongabay.com/2024/06/kenyan-farmers-turn-to-whatsapp-ai-tools-to-combat-crop-diseases/.
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financial sector showed similar adaptability, with services like Branch International and
M-Pesa'? starting with basic USSD functionality while gradually introducing more sophisticated
Al capabilities as user technology improved. Healthcare solutions followed this pattern,
exemplified by Babyl's'* achievement of 80% coverage in Rwanda by combining basic mobile
interfaces with sophisticated backend AI processing, and MobileODT's'** successful separation
of Al processing from front-end mobile interfaces used by healthcare workers.

However, the data highlights three crucial constraints that any mobile-first strategy should
address. First Mobile internet penetration in low- and middle-income countries has reached 55%,
but most users rely on basic devices.'” Smartphone costs remain prohibitive, with devices
consuming up to 53% of monthly income in least developed countries.'**Second, Despite 95% of
the global population living in areas with mobile coverage, 60-70% of implementation areas face
significant connectivity challenges.'”” Only 35% of populations have 4G or better connection,
dropping to 28% in rural areas, where power and infrastructure limitations persist.'**Third, the
need to address digital literacy as this remains a significant barrier to technology adoption. 73%
of projects report significant technology adoption barriers related to user familiarity and comfort
with digital tools. Similarly UNESCO data shows that while Al-enabled mobile platforms have
reached 70 million children, significant adoption barriers remain.'?’ This is particularly evident in
rural areas, where limited digital literacy affects both basic usage and advanced feature adoption.

122 FasterCapital. ‘Financial Technology: M Pesa: The Game Changer in Financial Technology’. Accessed
1 December 2024.
https://fastercapital.com/content/Financial-technology--M-Pesa--The-Game-Changer-in-Financial-Technol
ogy.html.
123 ‘Babylon Launches Al in Rwanda in Next Step Towards Digitising Healthcare in Rwanda’, 3 December
2021.

https://www.businesswire.com/news/home/20211203005293/en/Babylon-Launches-Al-in-Rwanda-in-Next
-Step-Towards-Digitising-Healthcare-in-Rwanda.

124 FasterCapital. ‘Financial Technology: M Pesa: The Game Changer in Financial Technology’. Accessed
1 December 2024.
https://fastercapital.com/content/Financial-technology--M-Pesa--The-Game-Changer-in-Financial-Technol
ogy.html.

125 jctpost. ‘From Healthcare to Education and Agriculture, Al-Powered Mobile Apps Are Transforming
Lives Globally! /ICTpost (blog), 3 November 2024.
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126 “Toward Democratized Generative Al in Next-Generation Mobile Edge Networks’. Accessed 25
November 2024. https://arxiv.org/html/2411.09148v1.

127 “Toward Democratized Generative Al in Next-Generation Mobile Edge Networks’. Accessed 25
November 2024. https://arxiv.org/html/2411.09148v1.

128 World Economic Forum. ‘More than Just a Phone: Mobile’s Impact on Sustainable Development’, 20
September 2018.
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Looking ahead to 2030, successful mobile-first Al solutions must embrace a multi-tiered
approach:

1. Core functionality must prioritize basic channels like SMS and USSD to ensure
widespread accessibility. This is particularly crucial as studies show that in least
developed countries, only 8% of households have computers while basic mobile
ownership reaches 58%. Mobile expenses can consume up to 13% of monthly income in
Africa, making cost-effective solutions essential.'?" '*!

2. Progressive enhancement strategies should be implemented through compact model
approaches. This includes techniques like model compression, pruning, and quantization
to ensure Al solutions can run effectively on lower-end devices. This is vital as
smartphone costs remain prohibitive in many regions, consuming up to 53% of monthly
income in least developed countries.'*

3. Digital literacy investment must be prioritized alongside technical deployment. Research
shows that 73% of projects report significant technology adoption barriers, with nearly
half of rural users in many regions reporting they don't use the internet because they don't
know how.'** Success requires partnering with local organizations to provide training and
support, creating interactive workshops, and developing user-friendly interfaces that
accommodate varying levels of technical proficiency.'**

The evidence suggests that while mobile technology presents certain constraints, it remains the

most viable platform for scaling Al solutions in low-resource settings. Success depends not on

maximizing technical sophistication, but on strategically balancing accessibility with capability.

130 jctpost. ‘From Healthcare to Education and Agriculture, Al-Powered Mobile Apps Are Transforming
lees GIobaIIy| /CTpost (blog) 3 November 2024

g—Ilves globally/
31 ‘What Is the Most Effective Way to Deploy Al in a Low-Resource Environment?’ Accessed 25

November 2024

B2 Connor Slobhan John O’Donoghue, Joe Gallagher, and Tiwonge Kawonga. Unlque Challenges
Experienced during the Process of Implementing Mobile Health Information Technology in Developing
Countries’. BMC Health Services Research 14, no. Suppl 2 (7 July 2014): P87.
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13 Mondato Insight. ‘Digital Literacy: To Read And Write In Mobile’, 10 December 2019.
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Proposition 2: Public-Private-People Partnerships (PPPPs) will be critical for
overcoming infrastructure and adoption barriers in Al-driven poverty
alleviation efforts.

Based on the analysis of 60 Al initiatives, successful partnerships in poverty alleviation efforts
can be understood through four key dimensions:

Foundation Building: Regulatory and Institutional Partnerships

The most successful initiatives prioritize early regulatory engagement and strong institutional
foundations. M-Pesa exemplifies this approach, with their expansion of financial inclusion in
Kenya from 26% to 84% (2006-2021) built on proactive regulatory collaboration.'* Similarly,
Babyl's healthcare expansion in Rwanda demonstrates how strong institutional partnerships
enable sustainable growth, evidenced by their 10-year government agreement to digitize
healthcare and strategic integration with national health insurance and ID systems.'*

Knowledge Integration: Technical and Local Expertise

Effective partnerships successfully bridge technological capabilities with local knowledge. The
Microsoft-ICRISAT partnership illustrates this perfectly, achieving a 30% increase in crop yields
by combining advanced Al capabilities with deep understanding of local farming practices.'’
Their success came not just from technological sophistication, but from carefully integrating
local agricultural knowledge into their solution design, as shown by their choice to deliver
services via SMS to match existing farmer behaviors.'*®

Community Engagement: Implementation and Adoption

Successful partnerships prioritize deep community involvement to ensure sustainable adoption.
Digital Green's achievement in reaching 6.9 million farmers, with 48% being women,
demonstrates how community-centered partnerships can drive both scale and inclusivity. Their
approach shows that effective community engagement isn't just about implementation - it's
fundamental to ensuring technology adoption and sustainable impact.'*

3% Morrison, Lisa. ‘Creating an Environment for Fintechs to Thrive’. JUMO, 13 September 2022.
https://jumo.world/creating-an-environment-for-fintechs-to-thrive/.

1% Transform Health. ‘Digital-First Integrated Care: Rwanda’s Innovative Digital Health Care Service'.
Accessed 2 December 2024.
https://transformhealthcoalition.org/wp-content/uploads/2022/11/TH-Logo-Alt-Fill-03.png.

37 Standard, Business. ‘How Microsoft Al Is Helping Indian Farmers Increase Crop Yield’, 17 December
2017.
https://www.business-standard.com/article/companies/microsoft-ai-helping-indian-farmers-increase-crop-y
ields-117121700222_1.html.

138 Microsoft Stories India. ‘Digital Agriculture: Farmers in India Are Using Al to Increase Crop Yields’, 7
November 2017. ' i i ' icri indi
139 ‘Agriculture Extension — Digital Green Trust’. Accessed 2 December 2024.
https://digitalgreentrust.org/agriculture-extension/.
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Scaling Strategy: Evolution and Adaptation

The most effective partnerships demonstrate careful attention to evolution and adaptation as they
scale. Kolibri's education platform provides an excellent example, reaching 10 million learners
across 220 countries while maintaining educational effectiveness.'* Their success stems from a
partnership approach that combines global technical expertise with careful attention to local
curriculum requirements and cultural contexts. This shows how partnerships can achieve scale
without compromising impact or local relevance.'!

This framework suggests that successful partnerships in Al-driven poverty alleviation require
careful attention to all four dimensions - foundation building, knowledge integration, community
engagement, and scaling strategy. Organizations should assess their partnership approaches
across these dimensions while remaining flexible enough to adapt to specific contextual needs
and challenges.

The evidence indicates that the most successful initiatives maintain this comprehensive view
while adapting specific implementation approaches to local conditions. This balanced approach
enables partnerships to serve as genuine enablers of sustainable impact rather than merely
implementation mechanisms.

Proposition 3: Al solutions that align technological capabilities with local context
while addressing sector-specific privacy and regulatory requirements will achieve
greater adoption and impact by 2030.

When examining Al interventions aimed at poverty alleviation, a critical pattern emerges across
our analysis of 60 cases: organizations that successfully implement and scale their solutions must
effectively navigate both regulatory requirements and data privacy concerns. This becomes
particularly vital as we look toward achieving sustainable impact by 2030.

The financial sector provides particularly strong evidence for this relationship. Al-driven
financial services show promise in poverty alleviation through digital financial inclusion
initiatives and enhanced risk assessment capabilities'*. Organizations that treat regulatory
requirements as fundamental design considerations, rather than mere compliance checkboxes,

140 ‘Digital X Solution: Kolibri'. Accessed 2 December 2024. https:/digitalx.undp.org/catalogs/kolibri.html;
‘Kolibri’, 1 July 2019. https://hundred.ora/en/innovations/kolibri.

41 ‘Digital X Solution: Kolibri'. Accessed 2 December 2024. https://digitalx.undp.org/catalogs/kolibri.html.
142 Jejeniwa, Temitayo Oluwaseun, Noluthando Zamanjomane Mhlongo, and Titilola Olaide Jejeniwa. ‘Al
SOLUTIONS FOR DEVELOPMENTAL ECONOMICS: OPPORTUNITIES AND CHALLENGES IN

FINANCIAL INCLUSION AND POVERTY ALLEVIATION’. International Journal of Advanced Economics

6, no. 4 (26 April 2024): 108-23. https://doi.org/10.51594/ijae.v6i4.1073; Seclea. ‘The Role of Al in
Poverty Alleviation’. Accessed 2 December 2024.
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achieve greater success in scaling their solutions.'**Consider JUMO's expansion across African
markets - their success hinged not just on technological innovation, but on their ability to adapt
to different regulatory frameworks while maintaining robust data protection.'* Nine out of
fifteen financial sector initiatives faced similar regulatory challenges, yet those that treated these
requirements as fundamental design considerations rather than mere compliance checkboxes
achieved greater success in scaling their solutions.

Healthcare implementations further reinforce this pattern. Al can improve healthcare access in
resource-constrained environments, but privacy concerns extend beyond technical considerations
into cultural and social realms.'*® Current Al applications show significant bias toward wealthy
nations' needs, and solutions designed for technologically advanced environments can actually
exacerbate problems in less wealthy nations.'**When MobileODT deployed their Al-driven
healthcare solutions, they discovered that privacy concerns extended beyond technical
considerations into cultural and social realms.'*’

The evidence suggests that successful Al adoption by 2030 will require a sophisticated approach
to regulatory compliance and data privacy.'* Organizations must develop strategies that account
for sector-specific requirements while maintaining flexibility to operate in resource-constrained
settings.'” Success stories demonstrate that treating privacy and regulatory considerations as
core design elements leads to more sustainable solutions.'*

Looking ahead, critical components for successful implementation include:
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144 Jumo World Holdlng Limited - Certified B Corporatlon B Lab GIobaI Accessed 30 November 2024.
: . fi

146 Vlnuesa Rlcardo Hossein Azizpour, Iolanda Lelte Madeline Balaam, Virginia Dignum, Sam| Domisch,
Anna Fellander, Simone Daniela Langhans, Max Tegmark, and Francesco Fuso Nerini. ‘The Role of
Artificial Intelligence in Achieving the Sustainable Development Goals’. Nature Communications 11, no. 1
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December 2024.
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Development of sector-specific regulatory frameworks."!

Implementation of privacy-by-design principles.'>
Focus on designing solutions specifically for resource-constrained contexts.'>

Regular impact assessments and stakeholder engagement.'>*

The implementation of these principles is particularly crucial in sectors like agriculture, where
Al has shown potential to decrease poverty four times more effectively than investments in other
economic sectors."”> However, success depends on careful consideration of local contexts and
regulatory frameworks to ensure equitable distribution of benefits.'*®

5.0 Conclusion

This comprehensive analysis of 60 Al interventions across agriculture, healthcare, education, and
financial inclusion sectors from 2010-2020 reveals crucial insights for scaling Al solutions in
poverty reduction efforts. The research identifies three fundamental dynamics that reshape our
understanding of implementing Al in development contexts, while offering practical guidance
for future initiatives.

The mobile technology paradox emerges as a defining challenge, where mobile platforms
simultaneously serve as the strongest enabler (85% impact) and a significant constraint on Al
implementation. Organizations like M-Pesa and Digital Green demonstrate how this tension can
be successfully navigated through tiered implementation approaches that separate sophisticated
Al processing from basic service delivery interfaces. Their experiences show that success
depends not on maximizing technological sophistication, but on strategically balancing
accessibility with capability.

Partnerships prove instrumental in scaling impact, with effectiveness varying significantly across
sectors. Financial services achieved the highest partnership success rates (87%) through
structured engagement models, while education partnerships, though scoring lower (70%), offer

181 Ch|n Rothmann, Caitlin. Protectlng Data anacy as a Baseline for ResponS|bIe Al', 18 July 2024.
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valuable lessons in adapting to diverse stakeholder needs. Four key partnership dimensions
emerge as critical: foundation building through regulatory and institutional relationships,
knowledge integration between technical and local expertise, community engagement for
sustainable adoption, and careful attention to evolution and adaptation during scaling. The
success of organizations like JUMO, Microsoft-ICRISAT, and Babyl demonstrates how these
dimensions can be effectively combined to achieve sustainable impact.

Local context adaptation emerges as the third critical factor, with implementation scores ranging
from 72-80% across sectors. The agricultural sector's superior performance (80%) in integrating
traditional knowledge with Al-driven insights provides valuable lessons for other sectors. Digital
Green's success in creating localized content demonstrates how technological solutions can be
effectively adapted to local contexts while maintaining scalability.

Looking toward 2030, achieving substantial poverty reduction through Al will require treating
infrastructure limitations and regulatory requirements not as implementation barriers but as
fundamental design parameters. Success depends on carefully balanced trade-offs between
technological sophistication and accessibility, particularly in mobile-based solutions.
Organizations must build partnerships that enable continuous learning and adaptation while
maintaining clear alignment between technological capabilities, regulatory requirements, and
community needs.

This research contributes to both theoretical understanding and practical implementation of Al in
development contexts. It provides evidence-based guidance for policymakers, practitioners, and
stakeholders working to harness Al for poverty reduction, while acknowledging the complexity
of implementing technological solutions in resource-constrained environments. The findings
suggest that sustainable impact depends not just on technological innovation, but on carefully
orchestrated approaches that balance multiple stakeholder needs while remaining adaptable to
local contexts.
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Appendices

Appendix A: Analysis Framework for AI Poverty Reduction Interventions

Al. Success Factors

Code Key Success Factor
1 Eftfective Partnerships
2 Community Engagement
3 Technological Fit
4 Capacity Building
5 Policy Support
6 Strong Institutional Support
7 Scalability of the Technology
8 Customization to Local Contexts
9 Training and Education Initiatives
10 Government Involvement

A.2. Challenges

Code Challenge Type
A Infrastructure Limitations

B Data Quality Issues

C Technology Adoption Barriers

D Financial Constraints

E Regulatory and Legal Hurdles

F Cultural Barriers and Resistance
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G Access to Technology

H Lack of Local Capacity and Skills
I Privacy and Data Security Concerns
J High Implementation Costs

A.3. Scalability Assessment

Code Scalability Level
S1 Highly scalable with minimal additional resources
S2 Scalable with moderate investment
S3 Scalable with significant external support
S4 Limited scalability due to contextual factors
S5 Low scalability, context-specific intervention
S6 Innovative but difficult to scale

Appendix B: Complete Sectoral Analysis

B.1 Agricultural Interventions (n=15)

Initiative Key Success Factors | Primary Challenges Scalability
Al Sowing App"’ 1,3,8 G,H,F S2
Hello Tractor'*® 3,7, 1 A, D,C S2
PlantVillage Nuru'® 3,6,9 G,F S2
eKutir Bloom'® 2,3,8 H, A S2

87 Microsoft Stories India. ‘Digital Agriculture: Farmers in India Are Using Al to Increase Crop Yields’, 7
November 2017. https://news.microsoft.com/en-in/features/ai-agriculture-icrisat-upl-india/.

1%8 ‘Hello Tractor | Growing Together’. Accessed 17 November 2024. https://hellotractor.com/.

1% ‘PlantVillage’. Accessed 17 November 2024. https://plantvillage.psu.edu.

160 ‘eKutir Social Business’. Accessed 17 November 2024. https://ekutirsb.com/.
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FarmDrive!®! 3,1 B,.E S2
SyeComp's mFarm'® 1,3 A,D S3
Aerobotics!® 3,1 D,E S2
Precision Agriculture for Development'® 3,1 G,F S2
Farm.ink's African Farmers Club'®® 2,3 A,F S2
Zenvus Smart Farming'® 3,8 D,H S2
Cropln Technology'®’ 3,1 LH S6
Matoha Ultrascience 3,1 D, H S3
Digital Green'®® 3,1,8 G,F S6
Pix4D!® 3,7 H,D S3
Agrix Tech!” 3,8,9 G, H S2

B.2 Healthcare Interventions (n=15)

Initiative Key Success Primary Scalability
Factors Challenges

¢ ‘FarmDrive -". Accessed 17 November 2024. https://wsa-global.org/winner/farmdrive/.
162 Syecomp. ‘Syecomp’. Accessed 17 November 2024. https://syecomp.com.

163 ‘Aerobotics | Optimize and Protect Your Yields, Season after Season’. Accessed 17 November 2024.

https://www.aerobotics.com/.

164 Precision Development. ‘Home’, 8 February 2023. https:/precisiondev.org/.
15 CGIAR Platform for Big Data in Agriculture. ‘Farm.Ink: Analysing Livestock Social Media Data for

Farmer Chatbot Accessed 17 November 2024.

166 Do4ar-‘rica. ‘Zenvus’. Accessed 17 November 2024. https://www.do4africa.org/en/projets/zenvus-2/.
187 ‘Cropin | SaaS-Based AgTech | Smart Farming App | Agriculture Technology’. Accessed 17 November

2024. https://www.cropin.com/.

188 ‘Digital Green’. Accessed 17 November 2024. https://digitalgreen.org/.
169 Pix4D. ‘Agricultural Drone Mapping: Crop Protection and Production’. Accessed 17 November 2024.

170 ‘Agrix Tech - Financement Des Projets Agricoles’. Accessed 17 November 2024.
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Butterfly Network Al 3,9, 1 H, G S2
Ultrasound'”!

MobileODT!” 3,6 H,IF 2
Aravind Eye Care + Google AI'” | 3, 1 B, C S2
Medic Mobile!™ 2,10 C 1 S2
Wysa'” 2,3 F,G S1
Qure.ai TB Detection'’® 3,1 D,E S2
Project Buendia'”’ 3,6 C.H S6
BlueDot!™® 3,1 B, E S6
mTrac!” 3,10 B, A S2
Babyl (Babylon Health)'* 3,10 F,E S2
Zipline'®! 3,10 E,J S2
MomConnect!®? 3,10 F,C S2

7" ‘Handheld Ultrasound in Resource-Limited Areas | Butterfly iQ+'. Accessed 17 November 2024.
https://www.butterflynetwork.com/global-health.

72 MobileODT. ‘GE & MobileODT Join Forces to Deploy the EVA System for Early Detection Cervical
Cancer Pilot Study in Kenya’. MobileODT (blog), 15 August 2018.
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74 Medic. ‘Medic’. Accessed 17 November 2024. https://medic.org/.

75 Wysa - Everyday Mental Health. ‘Wysa - Everyday Mental Health’. Accessed 17 November 2024.

176 ‘Qure Al | Al Assistance for Accelerated Healthcare’. Accessed 17 November 2024.

77 ‘Project Buendia: Open -Source Medical Records Project for Humanitarian Relief Missions’. Accessed

24 November 2024. hitps://projectbuendia.github.io/; ‘OpenMRS.Org — OpenMRS Is an Open Source
Medical Records System or EMR with a Global Community.” Accessed 17 November 2024.

178 BIueDot ‘BlueDot: The World’s Most Trusted Infectious Disease Intelligence’. Accessed 17 November
2024.

179 mTrac | UNICEF Uganda Accessed 17 November 2024.

https://www.unicef.or what-we-do/mifr

180 ‘Babyl Rwanda’s Dlgltal Healthcare Prowder Accessed 17 November 2024. hitps://www.babyl.rw/.
181 Zipline. ‘Zipline Drone Delivery & Logistics’. Accessed 17 November 2024. https://www.flyzipline.com/.
82 Reach. ‘MomConnect Case Study’. Accessed 17 November 2024.
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SOPHiA GENETICS'® 3,1 G,D S3
Amref Leap Platform'® 2,10 A, C S2
Simprints'® 3,1 ILC,D S6
B.3 Education Interventions (n=15)

Initiative Key Success Factors | Primary Challenges | Scalability
Mindspark'# 3,6, 1 G H A S2
Kolibri'*’ 3,7, 1 F, G H Sl
Onebillion'®® 3,9,8 D, H S2
Rumie Initiative'® 2,3 F,J S2

Kitkit School™ 3,6 G, F S2
Siyavula"" 6,10, 3 A, C S3
Tarjimly'” 3,2 A H S1
Andela Learning'” 1,6 A H S2
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18 Simprints. ‘The World’s First Open-Source Biometric ID’. Accessed 17 November 2024.

https://www.simprints.com/.

'8 Ej Study. ‘Ei-Educational Initiatives’. Accessed 17 November 2024. https:/ei.study/.
187 ‘About Kolibri - Learning Equality’. Accessed 19 November 2024.

http://learningequality.org/kolibri/about-kolibri/.
18 ‘Onebillion: One App That Delivers Reading, Writing and Numeracy’. Accessed 17 November 2024.

https://onebillion.ora/.

'8 Thomas, Jilson. ‘Rumie-Learn’. Rumie. Accessed 17 November 2024. https://learn.rumie.org/jiR/.

190 Kitkit School. ‘Home'. Accessed 17 November 2024. http:/kitkitschool.com/.

191 ‘Excel in Mathematics, Physics, and Chemistry | Siyavula’. Accessed 17 November 2024.
https://www.siyavula.com/.

192 “Tarjimly’. Accessed 17 November 2024.

1% ‘Hire Software Engineers | On-Demand Talent | Andela’. Accessed 17 November 2024,
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Mavis Talking 3,9,2 G,F S6
Books'”*

Edmodo'” 3,2 I, A S1
Watson Education'*® 3 D, H S2
Eneza Education'®’ 4,7,9 AF, G S3
Akili Dada'*® 2,3,8 F,D S2
Robotutor'”’ 3 G,F S2
Enuma 3,6 GF S2

B.4 Financial Inclusion Interventions (n=15)

Initiative Key Success Factors | Primary Challenges | Scalability
Branch International®*® | 3,1 E,D S2
Jumo®”! 1,7,3 LE,C S2
CreditVidya*” 3,1 B,E S3
M-Pesa’® 3,7,9 B,F, G S2
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1% Mangaluz, Jean. ‘Online Education Platform Edmodo to Shut down in September’. INQUIRER.net, 16
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1% University, Carnegie Mellon. ‘RoboTutor - RoboTutor - Carnegie Mellon University’. Accessed 17
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ovember 2024. https://www.cmu.edu/scs/robotutor/index.html.
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21 JUMO. ‘JUMO - Intelligent Banking Technology’. Accessed 17 November 2024. https://jumo.world/.
202 ‘Reimagining Credit Underwriting’. Accessed 17 November 2024. https://creditvidya.com/.

203 ‘M-Pesa’. In Wikipedia, 18 November 2024.
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FIDO Credit®® 3 LD, E s2
First Access>® 3,1 B,C,H S2
MoMo?% 3,1 E,C,F S2
Paytm Al Services 6,7,1 E, 1 S2
Migo®”’ 1,3 LC,E S2
WeCashUp?*® 3,1 C,E,F S2
Kopo Kopo?” 3 C,EF S2
PesaKit?!° 3,1 H,C 1 S2
Carbon?!" 3 D, E S2
Baobab+*'? 3,1 A,D,E S2
Lenddo?"? 3,1 LE S2

Appendix C: Success Factor Distribution
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C.1 Frequency Distribution of Success Factors by Sector

Success Factor Agriculture | Healthcare | Education | Financial | Total
1. Partnerships 11 7 4 11 33
2. Community 3 3 4 0 10
Engagement
3. Technological Fit 15 15 14 13 57
4. Local Capacity 0 0 1 0 1
Building
5. Policy Support 0 0 0 0 0
6. Institutional Support 1 2 5 1 9
7. Scalability Potential 2 0 2 3 7
8. Contextual Adaptation |4 0 1 0 5
9. Training/Education 1 1 3 1 6
10. Government 0 6 1 0 7
Endorsement

Appendix D: Challenge Distribution

D.1 Frequency Distribution of Challenges by Sector
Challenge Type Agriculture | Healthcare | Education | Financial | Total
A. Infrastructure 3 1 5 1 10
B. Data Quality 1 3 0 2 6
C. Technology Adoption 1 4 2 5 12
D. Financial Constraints 5 2 2 4 13
E. Regulatory/Policy 2 3 0 9 14
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F. Cultural Barriers 5 4 7 3 19
G. Digital Literacy 4 2 7 1 14
H. Local Expertise 6 3 4 1 14
I. Data Privacy 1 3 1 5 10
J. Sustainability 0 1 1 0 2

Appendix E: Scalability Distribution

E.1 Distribution of Scalability Levels by Sector

Scalability Level Agriculture | Healthcare | Education | Financial | Total

S1 (Highly Scalable) 0 1 3 0 4

S2 (Moderate Investment) | 10 9 8 13 40

S3 (Significant Support) |3 1 2 1 7

S6 (Difficult to Scale) 2 4 1 0 7

S4-S5 0 0 0 0 0
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