Rwanda’s Transition to a Knowledge-Based
Economy: Pathways and Policy Priorities

Abstract

This technical brief examines Rwanda’s strategic journey toward becoming a knowledge-based
economy (KBE) as envisioned under Vision 2050 and the National Strategy for Transformation (NST2).
It argues that Rwanda’s future competitiveness depends on shifting from resource-based growth to
innovation-led productivity, supported by a coherent ecosystem that integrates policy, education,
digital infrastructure, and inclusion.

Drawing on comparative insights from countries such as Singapore, the brief emphasizes that Rwanda’s
transformation is anchored in four interdependent pillars: (i) human-capital development and lifelong
learning, (ii) research, innovation, and enterprise ecosystems, (iii) digital infrastructure and institutional
agility, and (iv) inclusion, spatial balance, and regional integration.

The analysis highlights progress in STEM education, broadband expansion, and innovation financing
mechanisms like the National Research and Innovation Fund (NRIF) and the Rwanda Innovation Fund
(RIF), while noting the need to deepen private-sector participation and enhance regional equity. A
comparative rationale situates Rwanda’s Research and Development(R&D) spending (0.79% of GDP)
alongside Kenya, Mauritius, and Singapore, underscoring the urgency of scaling research investment,
digital adoption, and STEM enrolment through a proposed Innovation and Knowledge Finance Facility.

The brief also underscores the United Nations Development Programme (UNDP) as a pivotal partner in
this transition. UNDP’s role extends beyond technical assistance to systemic integration, strengthening
foresight, policy intelligence, innovation financing, and the digital public goods ecosystem. Its ongoing
support in areas such as R&D financing, governance innovation, and inclusive digital transformation
reinforces Rwanda’s capacity to operationalize Vision 2050. Collectively, the brief positions Rwanda
as an emerging “knowledge lighthouse” for Africa, demonstrating how evidence-based policymaking,
inclusive innovation, and adaptive governance can drive sustainable, knowledge-driven growth.

1. Introduction: Vision 2050 and the Knowledge
Imperative

Rwanda’s development agenda is anchored in an ambitious aspiration to become an upper-middle-
income country by 2035 and a high-income nation by 2050". This vision recognizes that sustainable
prosperity canno longerrely ontraditionalfactors of production butmustinstead be driven by knowledge,
innovation, and technology. The country’s National Strategy for Transformation (NST2) operationalizes
this goal by linking it to industrialization, export sophistication, and digital transformation. Over the past
decade, Rwanda has laid firm groundwork through nationwide broadband expansion, the digitalization

of public services via Irembo, and the creation of innovation clusters such as Kigali Innovation City
(KIC).

1 MINECOFIN (2021). Vision 2050.




Yet, the journey toward a knowledge-based economy (KBE) requires more than technological adoption,
demands institutionalcoherence, skills development, and the ability to transform ideas into competitive
enterprises. Singapore’s experience provides an instructive lens: it moved from low-income status
to a global innovation hub by alighing human-capital formation, industrial policy, and governance
discipline. Rwanda’s trajectory mirrors this logic, emphasizing that the most strategic investment is
not in infrastructure alone but in people, ideas, and adaptive institutions that continuously learn and
innovate.

Building on this foundation, Rwanda’s transformation toward a
knowledge-based economy must rest on four interdependent
pillars: (i) Human-capital development and lifelong learning, to
build a workforce equipped with advanced and transferable skills;
(ii) Research, innovation, and enterprise ecosystems, to translate
knowledge into value and competitive industries; (iii) Digital
infrastructure and institutional agility, to connect systems and foster
trust in technology; and (iv) Inclusion, spatial balance, and regional
integration, to ensure that the benefits of knowledge-driven growth
are equitable, resilient, and regionally anchored. These pillars
collectively define the foundation upon which Rwanda’s knowledge
economy will stand.

2. Human Capital: Building Skills for a Knowledge Society

Human capital forms the bedrock of any knowledge-based economy. Rwanda

has made significant strides in expanding access to education, achieving
near-universal enrolment in primary and lower-secondary schools. Still, some
challenges remain in ensuring quality, relevance, and lifelong learning®. The
future economy will demand workers who can analyze data, design solutions, and
innovate within fast-changing industries such as fintech, agritech, healthtech,
and climate innovation.

The government of Rwanda to overcome this challenge, it needs to strengthen

science, technology, engineering, and mathematics (STEM) education while reforming curricula to
emphasize creativity, problem-solving, and digital literacy. Regarding skills pipeline, STEM graduates
represent roughly 29 percent of tertiary graduates in Rwanda, compared to Mauritius (19 percent) and
Singapore (36 percent)®. Moreover, expanding high-quality Technical and Vocational Education and
Training (TVET) programs, co-designed with industry can ensure that graduates acquire skills directly
applicable to the labour market.

Equally vital is the promotion of lifelong learning. Singapore’s Skills Future framework illustrates how
structured opportunities for continuous reskilling can keep an economy agile in the face of disruption.
Rwanda can draw lessons from this by promoting online learning platforms, micro-credentials for mid-
career workers, and incentives for firms to invest in staff training. Building a culture where learning
is lifelong and cross-disciplinary will determine whether Rwanda’s demographic dividend becomes a
source of innovation or structural unemployment.

2 Global Knowledge Initiative (2016); GoR Rwanda (2022).

3 Global Innovation Index (WIPO, 2024): Tertiary graduates in STEM fields (% of total).




3. Research, Innovation, and Enterprise Ecosystem S

Innovation and research capacity are the lifeblood of a knowledge-
based economy. Rwanda’s Research and Development (R&D)
expenditure, which is approximately 0.79 percent of GDP in 20234,
marks progress but remains below the African Union’s target
of 1 percent. While Rwanda has made commendable progress
in building its innovation ecosystem, comparative evidence
highlights both achievements and remaining gaps that justify the

establishment of a dedicated Innovation and Knowledge Finance
Facility.
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Current data show that Rwanda’s R&D expenditure stands at approximately 0.79 percent of GDP
(2022/23), comparable to Kenya (0.8 percent), higher than Mauritius (0.23 percent), but still below
Singapore’s 1.85 percents. This suggests Rwanda is positioningitself amongregional leadersinresearch
intensity but remains far from the innovation-frontier economies it seeks to emulate. The National
Research and Innovation Fund (NRIF) and the Rwanda Innovation Fund (RIF) have started to build
institutional frameworks for applied research and commercialization, yet private-sector participation
is still modest, accounting for less than 6 percent of national Research and Development spending®.

Accelerating innovation will require policies that encourage firms to invest in research and prototype
development. This can be achieved through tax incentives, innovation-linked procurement, and the
establishment of technology transfer offices within universities. Furthermore, Rwanda could introduce
mission-oriented challenge funds, focused on priority areas such as green technology, digital health,
and agri-innovation, where public, philanthropic, and private investors co-finance targeted solutions.
Singapore’s Research, Innovation and Enterprise (RIE) framework demonstrates how aligning research
priorities with industrial needs creates a virtuous cycle between academia and the private sector.
Rwanda can adapt similar principles by nurturing partnerships that turn research outputs into start-ups
and patents. A vibrant innovation-to-enterprise pipeline, linking KIC, incubators, and financiers, would
ensure that ideas move efficiently from laboratory benches to commercial markets.

4. Digital Infrastructure and Institutional Agility

The digital domain is the nervous system of Rwanda’s knowledge transition.
((.’)) The country has achieved remarkable digital penetration, with mobile-
network coverage surpassing 99 percent on 3G and 96 percent on 4G. In digital
infrastructure, about 34 percent of Rwandans used the internet in 2023, same as

in Kenya (33 percent), but well behind Mauritius (80 percent) and Singapore (97
percent)’.

Through Irembo, over half of government services have been digitized, reducing

bureaucracy, cutting travel time, and enhancing transparency. Simultaneously,
the rollout of the Rwanda National Digital Payment System (RNDPS 2.0) and eKash Person-to-Merchant
(P2M) platforms has modernized the financial ecosystem, providing interoperable, low-cost payment
solutions that foster inclusion and efficiency®. Cybersecurity, data privacy, and digital-trust governance
must evolve in tandem with innovation to minimize new vulnerabilities from digitalization. To stay agile,
Rwanda’s regulatory system should adopt sandbox environments, open standards, and interoperability
mandates that encourage experimentation while managing risk®.

World Bank and UNESCO Institute for Statistics (2025).
UNESCO Institute for Statistics (UIS, 2024): R&D expenditure (% of GDP).
National Council for Science and Technology (2023). Research and Development Survey 2022/23.

World Bank, World Development Indicators (2024): Individuals using the Internet (% of population).
MINICT/RISA (2025). Launch of RNDPS 2.0 and eKash P2M.
Cenfri (2024). Digitization of Government Services in Rwanda.
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These measures mirror the philosophy of Singapore’s Smart Nation initiative, which treats government
as a platform and citizen participation as integral to innovation. Digital public infrastructure should
continue to expand beyond urban areas to encompass education, health, and agricultural systems.
Embedding inclusivity, through low-data platforms, local-language content, and mobile-friendly
services, will ensure that technology empowers every citizen, not just the digitally privileged.

5. Inclusion, Spatial Balance, and Regional Integration

Aknowledge economy cannotthrive ifopportunitiesremain geographically
or socially concentrated. Rwanda’s innovation progress risks being Kigali-
centric unless deliberate measures ensure spatial balance. Regional

innovation hubs in Musanze, Huye, and Rubavu can serve as catalysts for
localized growth, connecting universities, start-ups, and cooperatives™.

Expanding rural connectivity, promoting device affordability, and creating

community-based incubation programs will enable entrepreneurs across

the country to access knowledge markets. Equity also requires gender-responsive and youth-focused
innovation policies. Women-led micro-enterprises and youth start-ups often face constraintsin finance,
mentorship, and networks. Inclusive incubation, digital-skills programs, and affirmative procurement
can close these gaps.

At the regional level, Rwanda stands to benefitimmensely from the African Continental Free Trade Area
(AfCFTA). By aligning with its Digital Trade Protocol, Rwanda can export services in fintech, Govlech,
and digital ID solutions'. Moreover, leveraging its diaspora networks can foster technology transfer,
mentorship, and investment, replicating the strategy that helped other countries such as Singapore
integrate global knowledge flows into domestic innovation.

6. UNDP’s Role in Accelerating Rwanda’s Knowledge

o Transition
The United Nations Development Programme (UNDP) is uniquely positioned to
help Rwanda transition into a resilient and globally competitive knowledge-based
economy. Its mandate, global reach, and technical expertise allow it to act not
merely as a development partner but as a strategic integrator and systems enabler.
Through bold initiatives and high-level policy intelligence, UNDP can help aligh national ambition with
global opportunity, turning Rwanda’s Vision 2050 into an actionable roadmap for innovation, inclusion,
and growth.

UNDP can institutionalize futures thinking and strategic foresight across Rwanda’s key ministries by
establishing a National Knowledge and Foresight Lab to support scenario planning, horizon scanning,
and policy simulations. ABold Innovation Financing Facility could mobilize blended finance for Research
and Development(R&D), climate tech, and digital innovation, integrating first-loss guarantees, impact-
linked bonds, and results-based financing. UNDP’s engagement in the Digital Public Goods Alliance
offers a platform for scaling open, interoperable systems across payments, identity, and data exchang
e while piloting GovTech-for-Inclusion initiatives that connect Digital Public Infrastructure(DPI) to local
entrepreneurship.

University of Rwanda (2024). Regional Innovation Hubs Framework.
Afreximbank (2023). AfCFTA: State of Play 2023.




In addition, UNDP’s Policy Intelligence Hub could aggregate data from academia, digital systems, and
innovators to guide adaptive policymaking. Global partnerships, with countries such as Singapore,
Estonia, and Mauritius, would facilitate South-South learning, while platforms like the World Economic
Forumand SDGs Summitcan position Rwandaas acontinentalleaderininclusive digitaltransformation.
In regard to financing innovation, UNDP can mobilize blended-finance instruments, including first-loss
facilities, challenge funds, and results-based financing, to attract private and institutional capital into
Research and Development and start-up ecosystems’2. By aligning these mechanisms with SDG impact
standards, UNDP ensures that growth in the knowledge economy remains socially and environmentally
sustainable. Through this multidimensional engagement, UNDP serves as both a catalyst and a
guarantor of Rwanda’s inclusive, knowledge-driven transformation.

UNDP has significantly strengthened Rwanda’s knowledge and evidence ecosystem by producing
high-impact policy briefs and analytical studies that inform strategic decision-making. Key knowledge
products developed in 2024-2025 include policy analyses on inclusive budget reforms, tax policy,
SDG costing, and economic transformation, as well as forward-looking regional studies such as Sub-
Saharan Africa’s Economic Outlook 2025. These outputs contribute to fiscal planning, climate finance
frameworks, and the design of Rwanda’s subsidy and investment schemes. Thematically, UNDP’s work
has bridged economic transformation, climate resilience, energy access, governance, and agriculture,
positioning evidence-based policymaking as a defining feature of Rwanda’s progress toward a
knowledge-driven economy.

Beyond generating knowledge, UNDP has demonstrated how rigorous analysis and policy research can
be systematically translated into evidence-informed policymaking and programmatic design. Through
a diverse portfolio of analytical studies and thematic assessments such as Hydroponic Fodder study,
economic analysis of Clean cooking solutions informed, Alternative Dispute Resolution(ADR) center
assessment, Economic Complexity Analysis and Biodiversity Subsidy Study, UNDP has fostered
stronger linkages between research, policy dialogue, and institutional action. This integrative approach
ensures that knowledge generation is not an isolated activity but part of a continuous policy learning
cycle, where insights feed into planning, implementation, and monitoring processes across government
sectors. These efforts reinforce UNDP’s pivotal role as a catalyst for evidence-driven transformation in
Rwanda’s journey toward a resilient, inclusive, and knowledge-based economy.

7. Conclusion: From Vision to Execution

Rwanda’s ambition to build a knowledge-based economy is not aspirational rhetoric but a concrete
pathwayanchoredinpolicycoherence, digitalreadiness, and human-capitalinvestment. The scaffolding
is already visible: Vision 2050, NST2, Irembo, KIC, NRIF, and RNDPS 2.0 all represent institutional pillars
of transformation. The decisive test, however, lies in execution at scale, in translating strategy into
systems that reward learning, innovation, and collaboration. If Rwanda continues to invest in people,
nurture research, sustain regulatory agility, and expand inclusion beyond Kigali, it can emerge as a
continental leader, and a “knowledge lighthouse” illuminating how disciplined governance and human
ingenuity can overcome structural constraints. In doing so, Rwanda would not only achieve its national
development goals but also provide Africa with a replicable model of digital, green, and equitable
transformation.

12 UNDP (2024). SDG Impact Standards and Blended Finance for Innovation




