Policy Brief

Assessing Rwanda’s Potential in Artificial
Intelligence (Al) and Innovation

Summary of Key Messages

Rwanda is rapidly positioning itself as a continental leader in Artificial Intelligence (Al), with the National
Al Policy (2023) and strong digital foundations signhaling its ambition to transition into a knowledge-
based economy. The country enjoys robust connectivity, progressive data governance frameworks, and
emerging institutions such as C4IR Rwanda, which together create a solid enabling environment for
responsible and inclusive Al adoption.

Al presents high-impact opportunities across Rwanda’s priority sectors. In health, agriculture, finance,
governance, and climate resilience, Al-enabled solutions can improve service delivery, increase
productivity, strengthen decision-making, and expand economic opportunities, particularly in areas
where Rwanda already leads in digital transformation.

The innovation ecosystem is expanding rapidly, anchored by institutions such as CMU-Africa, Kigali
Innovation City, Local universities, and UNDP’s Timbuktoo initiative. These platforms are creating new
talent pipelines, research collaborations, and early-stage support for Al-driven startups, positioning
Rwanda as a hub for applied Al in Africa.

Despite this progress, the country faces key constraints including a limited pool of advanced Al talent,
fragmented data systems, high compute costs, and financing gaps for deep-tech ventures. Ensuring
Al benefits reach women, youth, rural communities, and vulnerable groups is also essential to avoid
widening existing digital and socio-economic divides.

Key Insights

Rwanda has laid strong foundations to become aregional leader in Artificial Intelligence,
supported by the National Al Policy (2023), the Data Protection Law, and institutions such
as C4IR Rwanda. These frameworks reflect a clear national commitment to responsible,
inclusive, and innovation-driven digital transformation, giving Rwanda an early-mover
advantage.

The country’s digital infrastructure further strengthens this position, with extensive 4G
((( ))) coverage, growing internet access, and national initiatives aimed at expanding device
A ownership. Alongside this, Rwanda’s innovation ecosystem is rapidly maturing, driven

by Kigali Innovation City, CMU-Africa, local universities, and initiatives like UNDP’s

Timbuktoo, resulting in a rise in Al-enabled startups and emerging technical talent.

Al presents significant opportunities across Rwanda’s priority sectors, particularly in
health, agriculture, governance, financialservices, and climateresilience. Alapplications
can enhance service delivery, increase productivity, and support national development
priorities, making Al a powerful tool for achieving Rwanda’s Vision 2050 goals.
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Some challenges such as limited advanced Al talent, fragmented data systems, high
computing costs, low Al literacy rates, and financing gaps for deep-tech ventures could
hinder progress.

Addressing these barriers through a coordinated five-pillar strategy; focused on talent
development, data ecosystems, innovation, regulation, and inclusion, will be essential
for Rwanda to fully harness the transformative potential of Al.

1. Introduction

Rwanda’s long-term development ambitions, articulated in Vision 2050 and
the National Strategy for Transformation (NST2), place strong emphasis
on accelerating the country’s transition toward a knowledge-based and
innovation-led economy.” This strategic orientation reflects Rwanda’s
recognition that future competitiveness will increasingly depend on its ability
to harness technology, digital infrastructure, and advanced capabilities
such as Artificial Intelligence (Al) to drive productivity, strengthen institutions, and expand economic
opportunities.

Within this strategic pathway, digital transformation has become a foundational enabler across all
national priority sectors. Over the past decade, Rwanda has made substantial investments in the
digital ecosystem, including the nationwide rollout of fiber-optic infrastructure, extensive expansion of
4G LTE connectivity, and the digitization of public services through platforms such as Irembo.? These
investments have significantly improved accessibility, efficiency, and innovation readiness, positioning
Rwanda as a leading example of digital governance in Africa.

The adoption of the National Artificial Intelligence Policy in 2023 further demonstrates Rwanda’s
commitment to using Al as a transformative enabler of socio-economic progress.® The policy outlines
a comprehensive framework for responsible, inclusive, and ethical Al deployment, with a strong focus
on improving productivity, supporting evidence-driven decision-making, and accelerating digital
innovation. It identifies strategic priorities such as Al capacity-building, data governance, innovation
promotion, and sector-specific Al applications across agriculture, health, education, financial services,
transport, and public administration.

This policy is reinforced by Law No. 058/2021 on the Protection of Personal Data and Privacy, which
establishes robust safeguards for data management and digital service delivery.* To ensure that Al
systems respect privacy, transparency, and user trust, the law provides the legal foundation necessary
for scaling secure and ethical Al solutions across the country. Further strengthening this enabling
environment is the establishment of the Centre for the Fourth Industrial Revolution (C4IR Rwanda), the
first African member of the World Economic Forum’s global C4IR network.> C4IR Rwanda enhances
Rwanda’s ability to design, test, and deploy forward-looking policy frameworks on Al, data governance,
and emergingtechnologies. Its presence underscores the country’scommitmentto global partnerships,
agile regulation, and continuous learning, further positioning Rwanda at the forefront of responsible Al
adoption on the continent.

1 Government of Rwanda, Vision 2050 & NST2

2 RISA/MINICT (2024). Smart Rwanda Master Plan.

3 Government of Rwanda (2023). National Artificial Intelligence Policy

4 Government of Rwanda (2021). Law No. 058/2021 on the Protection of Personal Data and Privacy.

5 World Economic Forum (2023-2024). C4IR Rwanda documentation
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2. Rwanda’s Emerging Al and Innovation Ecosystem

Rwanda’s Al ecosystem is taking shape through a combination of progressive
policy frameworks, expanding institutional capability, strong digital
infrastructure, and arapidly growing entrepreneurship landscape. The country
has established core governance structures through policies, most notably
the National Al Policy and its accompanying implementation roadmap which
provide strategic direction for Al adoption across sectors. Institutions such as the Data Protection
Office (DPO), serve as guardians of data ethics and trust in digital systems. At the same time, C4IR
Rwanda, the first African node of the World Economic Forum’s Fourth Industrial Revolution network,
plays an increasingly influential role by facilitating global-standard policy experimentation in Al, data
governance, and emerging technologies. These institutions form the backbone of a modern, forward-
looking Al governance environment.

Digitalconnectivityremains one of Rwanda’s strongestenablers with investmentsin nationalbroadband
infrastructure, the country now boasts over 95% 4G LTE geographic coverage and near-universal
population reach among the highest rates in Africa.®* Complementary efforts such as the Connect
Rwanda initiative further enhance digital access by promoting device ownership, reducing affordability
barriers, and expanding rural participation in the digital economy. These efforts underpin Rwanda’s
capacity to scale Al solutions across both urban and rural communities.

Rwanda’s emerging talent pipeline is anchored by globally recognized institutions such as Carnegie
Mellon University Africa (CMU-Africa), Rwandan universities and higher-learning institutions have begun
integrating Al, computer science, and data science programmes into their curricula, an important step
toward strengthening the national skills base required for Al-enabled transformation.

The entrepreneurship and innovation ecosystem is expanding at an impressive pace. Kigali Innovation
City (KIC) has emerged as a flagship hub, hosting universities, research centers, multinationalfirms, and
startups, and serving as a central node for Rwanda’s innovation-driven growth strategy. This initiative
is reinforced by continental initiatives such as UNDP’s Timbuktoo programme, which seeks to mobilize
US$1 billion in early-stage capital for African startups and operates a specialized HealthTech hub in
Kigali, enabling Rwanda to serve as a testing ground for Al-enabled health and digital innovation.” With
the current progress, Rwanda still faces persistent challenges that could slow the pace of Al adoption.
These include high compute costs, limited availability of local Graphics Processing Units (GPU) and
high-performance computing infrastructure, and uneven access to digital tools across low-income
and rural communities. Addressing these bottlenecks will be essential for Rwanda to fully unlock its Al
potential and ensure that the benefits of Al-driven transformation are shared equitably across society.

3. Sectoral Opportunities for Al in Rwanda

Al presents significant and transformative opportunities across Rwanda’s
priority development sectors, with the potential to accelerate progress in
health, agriculture, finance, governance, and climate resilience. In the health
sector, Al-enabled tools such as digital diagnostics, clinical decision-support
systems, medical-imaging analysis, and predictive disease modelling can
substantially enhance the quality, speed, and accuracy of health care. These opportunities build on
Rwanda’s strong digital health foundations, including national e-health platforms, digital patient-
management systems, and an extensive community health insurance network. The establishment of
the Timbuktoo HealthTech Hub in Kigali further positions Rwanda as a continental frontrunner in Al-
driven health innovation, providing a platform for startups, researchers, and health institutions to co-
develop, pilot, and scale cutting-edge solutions in real-world settings.

6 NISR (2024). ICT Access and Use Survey.
7 UNDP (2024). Timbuktoo Innovation Initiative.
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In agriculture sector, Al offers transformative potential forincreasing productivity, strengthening climate
resilience, and improving decision-making for smallholder farmers, who constitute the majority of
Rwanda’s agricultural workforce. Al applications such as remote sensing, satellite imaging, and digital
crop monitoring can deliver timely and precise data on soil conditions, pest outbreaks, and weather
patterns. These insights enable more informed farm management and reduce vulnerability to climate
shocks. Moreover, Al-powered digital extension platforms can deliver personalized, real-time agronomic
advice directly to farmers’ mobile devices, strengthening access to high-quality information. These
innovations align directly with Rwanda’s national objectives in agro-industrialization, sustainable land
use, and agricultural modernization.

Al also has the potential to significantly enhance public governance and service delivery. Through
advanced analytics, natural language processing, and Al-powered citizen-engagement platforms,
government institutions can better identify service bottlenecks, forecast citizen needs, and optimize
resource allocation. Such tools support the development of a more responsive and data-driven public
administration. In the Justice sector, Al-enabled case-management tools, automated legal research,
and document-processing systems can reduce delays, increase efficiency, and improve public
access to legal information. These innovations directly support Rwanda’s commitment to building an
accountable, high-performing, and citizen-centered governance system.

The financial sector is yet another critical area where Al can deliver high-impact transformation.
Rwanda’s rapidly expanding digital-finance ecosystem, driven by high levels of mobile-money usage,
provides fertile ground for Al-enabled credit scoring, fraud detection, digital identity verification, and
personalized financial services. These capabilities can widen access to finance for micro, small,
and medium enterprises (MSMEs), informal-sector workers, and underserved populations, thereby
strengthening financial inclusion and economic resilience. Beyond financial inclusion, Al can play
a central role in advancing climate resilience, including through Al-powered early-warning systems,
environmental monitoring, and geospatial analytics. Such tools enable better prediction of climate
risks, more effective land-use planning, and targeted climate-adaptation programming, and key
components of Rwanda’s green-growth agenda.®

4. Key Challenges and Risks

Rwanda’s progress in Al development is challenged by factors that may
undermine the adoption and scaling of Al solutions across sectors. One of
the most immediate challenges is the limited pool of advanced Al experts
and researchers. While institutions such as CMU-Africa and local universities
are strengthening the talent pipeline, the current number of highly skilled
Al professionals remains small relative to national demand. At the same time, Al literacy among
policymakers, regulators, and public-sector managers is still emerging, which may slow down the
effective integration, oversight, and strategic deployment of Al tools across government systems.

Data systems also remain fragmented across the sectors. Limitations in data quality, weak
interoperability, and siloed information platforms reduce the reliability of Al models and slow the
deployment of data-driven solutions. Strengthening national data governance and ensuring seamless
data exchange are critical prerequisites for scaling Al.

Infrastructure constraints also present a significant barrier, particularly the high cost and limited
availability of compute resources. Access to powerful computing infrastructure, especially GPU-
enabled servers required for training modern machine-learning models, remains limited in Rwanda.
Universities, innovators, and startups often rely on expensive international cloud services, which
increases operational costs and constrains the ability of local actors to develop and deploy Al at scale.
This challenge is compounded by limited on-premise GPU capacity within the country.

8 World Bank (2019). Digital Economy Diagnostic Report.
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Financing constraints represent another structural risk. Deep-tech and Al startups require patient,
risk-tolerant capital, but Rwanda’s investment ecosystem is still maturing. Many local investors
lack familiarity with Al business models, long development cycles, and the specialized risk profile
associated with deep-tech ventures. As a result, early-stage Al innovators often struggle to secure
funding for research, experimentation, and market entry. Strengthening financing mechanisms, through
blended finance, innovation funds, or Al-focused investment vehicles, will be essential to unlock the
entrepreneurial potential of Rwanda’s digital ecosystem.

Rwanda faces important inclusion and ethical risks that must be addressed to ensure equitable Al
deployment. Persistent digital divides, including gender gaps in technology adoption, rural-urban
disparities in internet access, and the limited affordability of devices and data, mean that vulnerable
populations may not fully benefit from Al-enabled services. Further, ethical risks such as algorithmic
bias, opaque or unaccountable decision-making, and cybersecurity threats pose significant
challenges. Without strong regulatory oversight, transparent Al governance frameworks, and robust
public awareness, these risks could undermine trust in Al systems and exacerbate existing inequalities.
Managing these risks proactively is essential to ensuring that Al contributes to Rwanda’s inclusive and
sustainable development goals.

5. Strategic Policy Priorities

Rwanda can accelerate national Al adoption through a coherent, proposed
five-pillar policy agenda that builds the foundational capabilities needed for
responsible, inclusive, and sustainable Al deployment. Each pillar reflects
key areas where coordinated government action can create value and
mitigate risks associated with Al transformation. First, developing a national
Al talent pipeline is fundamental to sustaining Rwanda’s competitiveness. This requires embedding
Al, data literacy, and computational thinking within basic and secondary education, scaling Al-related
programmes in universities and technical institutions, and fostering industry-academia collaboration
to produce job-ready graduates. Strengthening public-sector capabilities is equally important,
including continuous training for policymakers, regulators, and civil servants in Al governance, ethics,
procurement, and oversight.

Second, strengthening data ecosystems and digital infrastructure is essential for enabling Al solutions
thatrely on high-quality, interoperable data. Rwanda must enforce national data governance standards,
promote consistent data quality, and improve interoperability across government systems. Expanding
open-government data can support innovation and research, while investing in national or regional Al
compute centers, including GPU and cloud infrastructure will reduce the high costs that currently limit
local Al development.

Third, catalyzing Al-driven innovation and entrepreneurship requires improving the financing and
regulatory environment for startups and research institutions. Establishing a dedicated Al and Deep
Tech Fund can mobilize patient capital for high-risk ventures, while public procurement can serve as
a strategic tool to stimulate demand for local Al solutions. Expanding innovation testbeds, regulatory
sandboxes, and public—private partnerships will further support experimentation and reduce barriers
to market entry.

Fourth, advancing ethical and responsible Al governance is critical to building public trust and ensuring
safe deployment. Operationalizing the Al Policy Implementation Plan, developing sector-specific Al
guidelines (e.g., for Health, Finance, Justice), and strengthening institutions such as the Data Protection
Office will enable more effective oversight of data use, algorithmic impacts, and compliance. Regular
audits, algorithmic transparency standards, and risk assessment protocols should be embedded in
national governance processes.
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Finally, ensuring inclusive and gender-responsive Al adoption is necessary to prevent widening
digital divides. Rwanda should design targeted digital inclusion programmes for women, youth, rural
communities, and persons with disabilities to ensure equitable access to Al-enabled services. This
includes promoting gender-disaggregated data, subsidizing devices and connectivity for vulnerable
groups, and introducing reskilling and upskilling programmes for workers whose roles may be affected
by automation. Embedding inclusion principles across all Al initiatives will help ensure that Al supports
and does not undermine Rwanda’s equity and social development goals.

6. Conclusion

Rwanda has laid a strong foundation to become a continental leader in responsible and inclusive
Al. Its combination of visionary policymaking, cutting-edge innovation infrastructure, and expanding
human capital gives it a clear competitive advantage. However, realizing the full promise of Al will
require coordinated investments, strengthened regulatory frameworks, expanded digital inclusion
efforts, and a focus on trust-building and ethical innovation. With these elements in place, Al can play
a transformative role in delivering Rwanda’s Vision 2050 goals, boosting productivity, enhancing public
services, and fostering inclusive, sustainable, and innovation-led growth.
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