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INTRODUCTION

Africa’s urban transport systems are at a crossroads. 
The combination of increasing mobility demand and 
rising emissions from fossil-fuelled vehicles calls for 
innovative solutions to support more sustainable and 
inclusive urban futures. This policy brief explores the 
transformative potential of three key innovations—
electrification, automated mobility, and ridesharing – in 
four African cities: Johannesburg (South Africa), Kigali 
(Rwanda), Lagos (Nigeria), and Nairobi (Kenya). 
It aligns with the mission of the Transformative 

Innovation Policy Consortium (TIPC) African Hub 
to drive systemic change through innovation and 
transdisciplinary research, offering actionable insights 
for policymakers, researchers, and practitioners 
seeking to advance more sustainable and inclusive 
transport systems across African cities.
The analysis is based on a comparative study of the 
four cities, drawing on evidence from local transport 
systems, innovation ecosystems, and governance 
structures.
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KEY MESSAGES HIGHLIGHT  
THE NEED TO:

•	Prioritise electrification of public transport and 
two-wheelers to reduce emissions.

•	Expand digital infrastructure to support automated 
and shared mobility.

•	Strengthen policy and governance frameworks to 
integrate informal transport systems.

•	Foster public-private partnerships (PPPs) to scale 
up sustainable mobility solutions.

RECOMMENDATIONS

1.	Leapfrog to electric mobility

•	 Invest in EV charging infrastructure and incentivize 
e-bikes and e-buses.

•	Develop local manufacturing of affordable EVs 
tailored to African needs.

2.	Leverage digital platforms for shared mobility

•	 Integrate ride-hailing apps with existing informal 
transport (e.g., okada, matatus, boda bodas).

•	Promote Mobility-as-a-Service (MaaS) models to 
reduce private car dependency.

KEY MESSAGES AND RECOMMENDATIONS
3.	Address infrastructure and affordability barriers

•	Upgrade road networks and electricity grids to 
support automation and EVs.

•	 Implement subsidies and financing schemes for low-
income users.

4.	Strengthen policy coherence and governance

•	Align transport policies with climate action (SDG 13) 
and sustainable cities (SDG 11), enabled by (SDG 
13) industry, innovation and infrastructure.

•	Foster cross-border collaboration to harmonize 
standards and regulations.

5. Enhance PPPs and engage local communities 
and grassroots innovators (niche actors)

•	 Involve informal transport operators, through PPPs, in 
agenda setting, policy design.

•	Launch awareness campaigns to shift cultural norms 
toward sustainable mobility.

Africa’s urban transport systems are at a crossroads. 
Rapid urbanization, coupled with growing carbon 
emissions from fossil-fuelled vehicles, demands 
innovative solutions to ensure sustainable mobility. 
This policy brief examines the potential of three 
transformative innovations – automated mobility, 
electrification, and ridesharing – in four African cities: 
Johannesburg (South Africa), Kigali (Rwanda), Lagos 
(Nigeria), and Nairobi (Kenya).

OVERVIEW AND SUMMARY: THE CHALLENGE OF 
URBAN MOBILITY IN AFRICA

While these innovations offer pathways to low-carbon 
transitions, their adoption faces significant barriers, 
including infrastructure gaps, affordability constraints, 
and socio-cultural norms. This policy brief highlights 
the need for context-specific policies, leapfrogging 
strategies, and multi-stakeholder collaboration to 
harness these transformative innovations more 
effectively across Africa. 
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To provide insights that help address the challenges 
summarised above, the following research questions 
were addressed.

a)	 Drivers of Innovations: What are the key drivers 
behind the adoption of automated vehicles, 
electric mobility, and ridesharing/bike-sharing in 
Johannesburg, Kigali, Lagos, and Nairobi?

b)	 Barriers to Adoption: What are the primary barriers 
hindering the implementation of these mobility 
innovations in the four African urban areas?

c)	 Policy Implications: What policy measures can be 
derived from the findings to promote sustainable 
and low-carbon mobility transitions in these 
regions?

d)	 Comparative Analysis: How do the drivers, 
barriers, and policy needs vary across the four 
cities, and what lessons can be shared among 
them?

RESEARCH QUESTIONS, METHODS AND 
UNDERPINNING THEORETICAL FRAMEWORK

Africa’s cities are among the fastest-growing globally, 
yet transport systems remain carbon-intensive and 
inefficient. 

Key challenges include:

•	Congestion: Lagos and Nairobi face severe traffic, 
costing economies billions annually.

•	Pollution: Transport accounts for ~30% of urban 
CO2 emissions in Johannesburg.

•	 Inequity: Low-income households rely on informal, 
often unsafe, paratransit.

RESEARCH METHODS

The research utilised a comparative analysis method to 
synthesise findings from the four case study cities:

CRITICAL AND UMBRELLA LITERATURE 
REVIEW:

•	Scope: Analysis of 90 peer-reviewed studies from 
the past 15 years, focusing on automated mobility, 
electrification, and shared mobility in Sub-Saharan 
Africa (SSA).

•	Databases: Literature search in Scopus was based 
on terms like “electric mobility,” “autonomous 
vehicles,” and “ridesharing” combined with city/
country names (e.g., “Johannesburg,” “South Africa; 
“Lagos”, “Nigeria”).

CASE STUDY ANALYSIS:

•	Cities: Johannesburg (South Africa), Kigali (Rwanda), 
Lagos (Nigeria), Nairobi (Kenya).

•	 Indicators: Examination of electrification rates, 
poverty levels, road infrastructure, EV adoption, and 
car ownership to contextualise barriers/drivers.

INNOVATION OPPORTUNITIES BARRIERS

Automated Mobility Medical drones (Rwanda), freight efficiency Low quality of roads, digital infrastructure

Electrification E-bikes, buses, leapfrogging potential High costs, unreliable electricity

Ridesharing Matatus (Kenya), bike-sharing Rebound effects, safety concerns

Table 1: Three Innovations for Sustainable Mobility
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THEMATIC SYNTHESIS:

•	Drivers: Identified positive factors (e.g., leapfrogging 
potential, niche markets for e-bikes).

•	Barriers: Highlighted challenges (e.g., unreliable 
electricity, affordability, congestion).

•	Policy Levers: Extracted recommendations (e.g., 
infrastructure investment, subsidies for EVs, 
integration of informal transit).

STAKEHOLDER IMPLICATIONS:

•	Translated findings into actionable policy measures, 
emphasizing context-specific strategies (e.g., 
electrification in Johannesburg vs. bike-sharing in 
Kigali).

The research is underpinned by the Transformative 
Innovation Policy (TIP) Framework, which argues for 
the redirection of science, technology and innovation 
towards transformative change by focusing on 
pressing development challenges, such as those 
articulated in the SDGs, and impacts.

FRAME FOCUS POLICY ACTION

Innovation for Growth EVs, digital platforms Subsidies, R&D grants

Systems of Innovation Informal transport integration Co-design with drivers’ unions

Transformative Change Equity, climate resilience Green jobs, community engagement

Table 2: Align mobility transitions in Africa with TIPC’s three frames

A) AUTOMATED MOBILITY:  
LIMITED BUT PROMISING

•	Drones in Rwanda: Zipline’s medical delivery 
network serves 19 hospitals, with plans to expand.

•	AV Adoption: Surveys show Kenya and South Africa 
lead in positive perceptions.

•	Barriers: Only 12% of Kigali’s roads are paved, 
hindering ground-based AVs.

FINDINGS
The scatter plot overleaf (Figure 1) illustrates the 
relationship between private vehicle ownership and 
carbon intensity (measured in metric tons of CO2 
per capita) across Johannesburg, Kigali, Lagos, 
and Nairobi. Johannesburg, with the highest private 
vehicle ownership, also shows the greatest carbon 
intensity, indicating a direct link between automobility 
and emissions. Conversely, Kigali’s minimal vehicle 
ownership corresponds to extremely low carbon 
intensity. The chart highlights how increasing 
motorisation in African cities may exacerbate 
environmental degradation unless accompanied by 
low-carbon mobility solutions
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Figure 1: Carbon Intensity vs. Vehicle Ownership

B) ELECTRIFICATION: EMERGENCE OF 
NICHE MARKETS

Niche markets emerge, which corresponds to the 
percentage of electrification in each of the cities 
reflects the market and ownership. Figure 2 presents 
a comparison of the percentage of households with 
access to electricity in the four cities. Johannesburg 
leads with 87.7% access, followed by Nairobi (78%), 
Lagos (72%), and Kigali (70%). Reliable electricity 
access is a foundational requirement for both electric 
mobility and automated vehicle infrastructure. This 

comparison reveals uneven infrastructure readiness, 
underscoring why electrification of mobility is more 
feasible in some urban areas than others.

•	E-Bikes: Nairobi’s motorcycle culture presents a 
$500M market opportunity.

•	E-Buses: Lagos’ Bus Rapid Transport (BRT) system 
could transition to electric with targeted investments.

•	Barriers: Nigeria faces 32 power outages monthly, 
undermining EV charging.

Figure 2: Electricity Access by City
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C) REGISTERED ELECTRIC VEHICLES 
(EVS) BY CITY: INFORMAL SYSTEMS  
DOMINATE

Analysis of registered electric vehicles across the 
selected cities (Figure 3) reveals that Johannesburg 
stands out with 290 registered EVs, while Kigali, 

Lagos, and Nairobi report negligible or no adoption. 
This disparity emphasizes the slow penetration of 
electric mobility in SSA alongside the infrastructure, 
economic, and policy hurdles that African cities face in 
transitioning away from fossil-fuel-driven transport to 
EVs.

Figure 3: Registered EVs by City

Interestingly, our radar chart (Figure 4) provides a 
multidimensional comparison of the four cities using five 
indicators: population size, carbon intensity, electricity 
access, private vehicle ownership, and number of 
registered EVs. Johannesburg scores high on all fronts 
except population, while Kigaliremains consistently 
low across most metrics, reflecting both infrastructure 
constraints and opportunities for leapfrogging. This 
visualization offers a comprehensive snapshot of each 
city’s readiness and challenge areas for adopting 
electrified, automated, and shared mobility solutions.

The comparative analysis of Johannesburg, Kigali, 
Lagos, and Nairobi reveals significant disparities in 
readiness for low-carbon mobility transitions across 
SSA. Johannesburg stands out with the highest EV 
registrations, electricity access, and vehicle ownership, 
but also the highest carbon intensity – highlighting the 
environmental cost of high automobility. In contrast, 
Kigali and Nairobi show lower carbon footprints but 
face challenges such as limited EV adoption and 
infrastructure gaps. Lagos, while highly populated, 
struggles with electricity reliability, resulting in minimal 
EV uptake. Overall, the findings underscore the need 
for city-specific approaches that balance electrification, 
shared mobility, and infrastructure investment with 
affordability and accessibility.
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CONCLUSION AND POLICY IMPLICATIONS
African cities can lead the global South in low-
carbon mobility – but only with inclusive, context-
sensitive policies. By leveraging transformative 
innovation, the continent can turn challenges 
into opportunities for sustainable and equitable 
transport that supports inclusive growth and 
industrialisation. This research suggests that 
leapfrogging to low-carbon transport in 
Africa requires i) hybrid solutions that combine 
e-mobility, automation, and ridesharing (Figure 1), 
ii) investments in infrastructure, changes to policies 
and regulations, and market structures, and iii) 

research and experimentation that provides fresh 
insights on how African cities can bypass fossil-fuel 
lock-in with EVs. On this backdrop, three calls to 
action are proposed to Policymakers: Develop 
and adopt policy instruments and SMART targets 
for EV adoption (e.g., 30% by 2030); Researchers: 
Study African-led mobility innovations and 
systems change needed to accelerate transition 
to low-carbon transport in Africa; and Donors: 
Invest in research, infrastructure, innovations and 
policy experiments that enhance knowledge and 
understanding on low-carbon transport in Africa.

Figure 4: Comparative city profiles by population size, carbon intensity, electricity access, private vehicle ownership, and 
number of registered EVs
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