Case Study: Nairobi's Smart City Initiatives

Executive Summary

Nairobi's smart city transformation represents a complex tapestry of ambition, investment, and
implementation challenges that embody both the promises and pitfalls of urban digital
transformation in Africa. The city has positioned itself as a regional technology hub, attracting
substantial international financing from South Korea, China, Italy, and multilateral institutions, with
total investments exceeding $1.3 billion across various digital infrastructure projects. Key initiatives
include the Konza Technopolis smart city development, an Intelligent Transport System aimed at
addressing chronic traffic congestion, extensive CCTV surveillance networks, and digital service
delivery platforms.

The initiatives demonstrate significant potential for economic growth, with Kenya's digital economy
projected to contribute 10% of GDP by 2030 and Nairobi's startup ecosystem securing $638 million in
funding in 2024 alone. However, substantial concerns emerge around ownership structures heavily
reliant on foreign technology vendors, particularly Chinese firm Huawei and South Korean Samsung,
raising questions about technological sovereignty and vendor lock-in. The governance framework
exhibits fragmentation across multiple agencies with overlapping mandates, while transparency
around data ownership and surveillance operations remains minimal.

Social benefits are mixed, with digital service improvements evident in revenue collection and water
management, yet digital divides persist with only 28% of sub-Saharan Africa having internet access.
Environmental gains through smart waste management and renewable energy integration show
promise, particularly Konza's pneumatic waste system and widespread solar adoption. However,
surveillance systems operating with weak oversight mechanisms and unclear data retention policies
pose significant risks to privacy and civil liberties. The initiatives align partially with African Union
data policy frameworks and digital transformation strategies, yet fall short on crucial elements of
data sovereignty, inclusive governance, and equitable access that Research ICT Africa champions for
just and inclusive digital development.

1. Ownership

Nairobi's smart city ownership structure reveals a complex web of public, private, and foreign actors
that raises critical questions about control, sovereignty, and long-term sustainability. At the
governmental level, ownership is distributed across multiple agencies including Nairobi County
Government through its Innovation and Digital Economy Sector, the Konza Technopolis Development
Authority under the Ministry of Information, Communications, and Digital Economy, and the Kenya
Urban Roads Authority. This fragmentation, while reflecting different project mandates, creates
coordination challenges and unclear accountability lines.

Foreign technology vendors dominate the implementation landscape, with Huawei Technologies
playing a central role in both the Safe City surveillance system and Konza Technopolis data center
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infrastructure valued at Ksh 17.5 billion. Samsung Construction and Trading Corporation holds the
Ksh 7.9 billion contract for the Intelligent Transport System. This heavy reliance on foreign firms,
particularly from China and South Korea, creates significant concerns about technological
dependency and the ability of Kenyan technical staff to maintain and modify systems independently.
The ownership structure appears more accurately characterized as technology provision rather than
genuine partnership, with Kenyan entities primarily functioning as clients rather than co-developers.

The private sector involvement extends to telecommunications through Safaricom's operation of
M-Pesa and participation in Safe City implementation, and Nxtra by Airtel Africa's construction of
East Africa's largest data center. While this private participation could drive innovation, the lack of
clarity around data ownership and control mechanisms raises concerns. Transparency International
and various reports note that data ownership structures remain unclear, particularly regarding who
controls surveillance footage, who has access rights, and how data is used or shared. Huawei
explicitly defines its role as technology provider rather than guarantor of privacy rights, placing full
operational responsibility on the National Police Service.

The absence of significant local African technology companies in core system development
represents a missed opportunity for building indigenous capacity and ensuring technological
solutions align with local contexts and values. This contradicts the African Union Digital
Transformation Strategy's emphasis on Africa as a producer rather than merely a consumer in the
global digital economy, and Research ICT Africa's advocacy for digital sovereignty and
locally-appropriate solutions.

Vendor lock-in risks are assessed as high, with proprietary systems from Huawei and Samsung
creating dependencies that may limit future flexibility and increase costs. The county government's
ability to switch providers or modify systems without vendor assistance remains questionable,
undermining genuine ownership and control over critical urban infrastructure.

2. Finance

Nairobi's smart city financing landscape demonstrates heavy reliance on external borrowing and
international development finance, raising sustainability and debt burden concerns. Total
documented investments exceed $1.3 billion, with major funding streams from Korean loans (Ksh 7.9
billion for ITS, $284.1 million for Konza Digital Media City), Chinese concessional loans (Ksh 17.5
billion for Konza data center and smart infrastructure), and Italian financing through UniCredit (5391
million for Konza Phase One infrastructure). This external financing pattern reflects limited domestic
resource mobilization capacity but also creates potential debt servicing challenges, particularly given
Kenya's external debt standing at seven times the annual budget with China accounting for
approximately 60% of loans.

World Bank involvement includes a $390 million Digital Economy Acceleration Project running
2023-2028, focusing on broadband expansion and digital inclusion. United Nations agencies provide
smaller but strategically important grants, including UNDP support for Nairobi's Digital Readiness
Assessment and a €50,000 grant from the Cities Climate Finance Gap Fund for Kenyatta National
Hospital's solar system. While these multilateral sources offer more favorable terms than commercial
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financing, they come with conditionalities and reporting requirements that may constrain local
decision-making autonomy.

Transparency around financing arrangements shows moderate improvement through Open
Government Partnership commitments and e-procurement systems, yet significant opacity remains
around contract terms, particularly for Chinese-financed projects. The lack of detailed public
information about loan conditions, interest rates, and repayment schedules limits civil society
oversight and parliamentary scrutiny. This opacity contradicts the African Union Data Policy
Framework's emphasis on transparency and accountability in digital infrastructure investments.

Revenue generation models remain underdeveloped, with most smart city systems operating as cost
centers rather than revenue generators. While digital revenue collection has improved municipal
finances, sustainable business models for maintaining and upgrading smart infrastructure are not
clearly articulated. The expectation that Konza Technopolis will eventually contribute 2% of national
GDP represents long-term aspirations rather than near-term fiscal realities, as the project has
experienced significant delays and slower-than-anticipated private sector uptake despite 75% of
parcels being committed by investors.

Private sector funding accounts for an estimated 26-50% of total investments, primarily through
telecommunications infrastructure by Safaricom and data center development by Nxtra. However,
this private participation concentrates in commercially viable areas like connectivity and data
services, leaving critical but less profitable infrastructure like traffic management and waste
collection dependent on public financing. The financing structure thus reflects a hybrid model that
maximizes commercial opportunities while socializing infrastructure costs, a pattern that requires
careful management to ensure equitable access and avoid creating "smart cities for the wealthy."

3. Technology

Nairobi's technology infrastructure represents an ambitious assemblage of advanced systems that
showcase both cutting-edge capabilities and concerning dependencies. The Safe City surveillance
network comprises approximately 2,000 CCTV cameras with facial recognition capabilities, utilizing
Huawei's proprietary eLTE wireless broadband solution and Hikvision technology. The Integrated
Control and Communication Center enables 24/7 monitoring through cloud storage and intelligent
video analysis platforms, providing 360-degree coverage through drone-mounted and vehicle-bound
cameras. While technologically sophisticated, cybersecurity researchers have identified
vulnerabilities in Hikvision cameras since 2013, allowing potential remote hacking and malware
infection, raising serious security concerns.

The Intelligent Transport System being deployed by Samsung represents advanced traffic
management with 360-degree Al cameras, computer vision for vehicle detection, l1oT sensors
integrated into smart traffic lights, and machine learning algorithms for signal optimization. The
Traffic Management Centre processes real-time data from 125 planned intersections, with
automated violation detection for speeding, red-light running, and illegal lane changes. This
represents substantial technological advancement over Nairobi's previous manually-controlled
intersections, yet the system's proprietary nature creates dependency on Samsung for upgrades and
maintenance, limiting local technical capacity development.

Smart City Case Study - NairobiPage 3January 2026



Konza Technopolis incorporates comprehensive smart city technologies including fiber-optic
infrastructure, smart grids with real-time monitoring, green energy systems with solar integration,
and Africa's first pneumatic waste collection system capable of handling 40 tonnes daily. The
National Data Centre provides Tier lll infrastructure for government services and private sector cloud
computing. However, technology transfer provisions remain unclear, with questions about whether
Kenyan engineers can fully operate, modify, and enhance these systems without ongoing vendor
support. This contradicts Research ICT Africa's emphasis on building local capacity and the AU Digital
Transformation Strategy's goal of African ownership of digital management tools.

Water management innovations demonstrate successful technology application, with Nairobi City
Water & Sewerage Company deploying loT-enabled smart meters that provide real-time monitoring,
automated billing, and leak detection. The 2015 Maji Wazi project in Mathare Slum utilized
multi-functional sensors operated by trained Citizen Field Engineers remunerated via M-Pesa,
exemplifying appropriate technology that builds local capacity. This contrasts favorably with
large-scale infrastructure projects that bypass local skill development.

Digital payment systems, particularly M-Pesa's 2025 upgrade expanding capacity to 6,000
transactions per second with Al-embedded fraud detection, represent successful platform
ecosystems that enable digital economic participation. The eCitizen portal providing 16,000+
government services from 100+ agencies demonstrates digital service delivery at scale. However, the
proliferation of separate systems—surveillance, traffic, water, payments, e-government—reveals a
lack of integrated planning and interoperability standards. The African Union Data Policy Framework
emphasizes interoperability and common standards, yet Nairobi's approach appears fragmented with
multiple separate systems rather than an integrated smart city platform. This fragmentation
increases costs, limits data sharing benefits, and complicates citizen interactions across different
service systems.

4. Governance

Nairobi's smart city governance architecture exhibits institutional fragmentation, overlapping
mandates, and unclear coordination mechanisms that undermine effective implementation and
accountability. At the county level, Governor Johnson Sakaja leads the transformation agenda
through the Innovation and Digital Economy Sector, subdivided into ICT Infrastructure, Digital
Economy and Startups, and Smart Nairobi sub-sectors with separate chief officers. This structure
provides dedicated leadership but risks siloed approaches without strong cross-sectoral coordination.
At the national level, the Konza Technopolis Development Authority, Kenya Urban Roads Authority,
and various ministries operate parallel smart city initiatives with limited evidence of systematic
integration.

Policy frameworks demonstrate alignment with continental aspirations through Kenya Vision 2030,
which positions smart city development as central to achieving middle-income status, and the
National Digital Master Plan 2022-2032 emphasizing digital government and infrastructure. However,
the absence of a single comprehensive smart city strategy coordinating across these various plans
and initiatives creates implementation gaps and duplicative efforts. The June 2024 launch of
Nairobi's Digital Readiness Assessment by UNDP represents a positive step toward strategic planning,
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yet this comes after major investments have already been committed, suggesting planning follows
rather than guides development.

Data protection governance shows important advances through the Data Protection Act 2019,
establishing the Office of the Data Protection Commissioner with enforcement powers including fines
up to Ksh 3 million and two-year jail terms. The requirement for 72-hour breach reporting and data
subject rights for access, correction, and deletion align with GDPR principles and the African Union
Malabo Convention. However, implementation capacity remains limited, with the Data
Commissioner emphasizing ongoing capacity-building needs. More critically, surveillance systems
predate robust data protection frameworks, operating in a legal grey zone where the National Police
Service exercises wide data access with inadequate safeguards.

Accountability mechanisms include the Nairobi Integrated Monitoring and Evaluation System,
e-procurement oversight through emerging systems, and Open Government Partnership
commitments for 2024-2027 covering open contracting, open data, and public participation. These
frameworks represent governance improvements, yet their effectiveness depends on
implementation capacity and political will. The commitment to publish data on physical planning,
financial management, air quality, climate change, and service delivery in machine-readable formats
aligns with the AU Data Policy Framework's emphasis on open data, but as of current reporting, the
open data portal remains undeveloped.

Regulatory challenges emerge around surveillance governance, where Kenya lacks dedicated
surveillance legislation despite the expansion of monitoring systems. The National Intelligence
Service Act and Prevention of Terrorism Act provide broad surveillance powers with minimal
oversight mechanisms. Privacy International investigations revealed direct NIS access to
telecommunications networks allowing interception without judicial authorization, contradicting
constitutional privacy protections. This governance gap between surveillance capabilities and
regulatory safeguards poses significant risks to civil liberties and contradicts Research ICT Africa's
emphasis on rights-preserving digital governance.

Multi-stakeholder participation shows mixed results, with industry consultation evident in project
planning but limited meaningful civil society engagement in surveillance system design and

oversight. The proposed establishment of public participation platforms under the Open Government
Partnership represents positive intent, yet implementation remains nascent. The AU Digital Compact
emphasizes multi-stakeholder collaboration and inclusive governance, standards that Nairobi's
governance structures have yet to fully embrace.

5. Surveillance

Nairobi's surveillance infrastructure represents one of Africa's most extensive urban monitoring
systems, raising profound concerns about privacy, civil liberties, and the potential for authoritarian
control that demand urgent attention from a human rights perspective. The Safe City project
deployed approximately 2,000 CCTV cameras across Nairobi and Mombasa with facial recognition
capabilities, 24/7 real-time monitoring, and integration into the Integrated Control and
Communication Center at National Police Headquarters. This system provides 360-degree coverage
through stationary, drone-mounted, and vehicle-bound cameras, with footage stored in cloud
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infrastructure and analyzed through sophisticated video analytics for identifying, classifying, and
matching individuals.

The justification for this surveillance expansion centered on counter-terrorism following the 2013
Westgate shopping complex attack that killed 67 people, with President Uhuru Kenyatta
commissioning the system as strategically important for national and economic security. While public
safety concerns are legitimate, the system's actual crime prevention effectiveness remains highly
questionable. Huawei initially claimed a 46% crime reduction in the first year but subsequently
removed this report from their website. Kenya National Police Service data reveals that by 2017,
reported crimes in Nairobi exceeded pre-installation levels, with 7,434 crimes reported versus 6,732
in 2014. Multiple reports cite a "paucity of evidence" establishing clear positive impact, suggesting
the system's primary value lies elsewhere than crime prevention.

Research by the Institute of Development Studies notes surveillance technologies in Nairobi have
"deep roots in colonial intelligence networks designed for population control" rather than
community safety. The 2025 Unwanted Witness report exposes African smart cities as "hubs for
digital surveillance targeting citizens, journalists, and political opponents," with technologies justified
as crime prevention actually functioning as "tools for monitoring and controlling populations."
Spyware like Pegasus has been deployed to target journalists and opposition figures during election
cycles, demonstrating surveillance infrastructure misuse for political ends. This pattern aligns with
concerns that Dr. Iginio Gagliardone of Oxford University expressed about high misuse risks "for
political or criminal ends" in countries with weak institutional checks on police forces.

Transparency around surveillance operations remains minimal, with unclear protocols for who
controls footage, who receives access, and how data is used. The National Police Service operates the
system with wide data access and inadequate legal safeguards, while Huawei explicitly disclaims
responsibility for privacy protection, stating operations occur "according to their policies in line with
any national laws." However, Kenya lacks dedicated surveillance legislation, instead relying on broad
constitutional privacy provisions and the general Data Protection Act which does not address
surveillance-specific concerns around proportionality, necessity, and independent oversight.

The expanding Intelligent Transport System adds 400 e-policing cameras for automated traffic
violation capture, photographing offenders and relaying information to centralized control. While
marketed as reducing corruption through automated enforcement, it expands the surveillance
network's reach into mobility monitoring. The integration of Huduma Namba biometric identification
with surveillance systems and private sector data from telecommunications and banking could create
"Kenya's most powerful surveillance tool with few legal safeguards against abuse," according to the
Institute of Development Studies.

This surveillance expansion contradicts the African Union Digital Compact's emphasis on digital rights
protection, the AU Data Policy Framework's principles of privacy and security, and Research ICT
Africa's advocacy for human-centered digital development that safeguards individual autonomy. The
absence of independent oversight bodies to audit surveillance use, transparent data retention and
access policies, and privacy impact assessments represents governance failures that enable potential
human rights violations. Recommendations from civil society organizations for Parliament to pass
specific surveillance laws defining collection limits, retention periods, sharing conditions, and
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independent oversight remain unimplemented, leaving Nairobi's residents subject to expansive
monitoring with minimal protections.

6. Performance

Nairobi's smart city initiatives demonstrate highly variable performance across different systems,
with some achieving measurable improvements while others show questionable value for money or
remain incomplete. The Safe City surveillance system's performance as crime prevention
infrastructure appears disappointing despite substantial investment. Beyond the disputed initial
crime reduction claims, the steady rise in criminal activity through 2017-2018 suggests limited
deterrent effect. However, during the January 2025 Al-Shabaab hotel attack, the system enabled
rapid emergency response with first responders located through real-time tracking and attackers'
vehicle retraced via IC3, with the siege resolved in less than 24 hours. This demonstrates value for
acute incident response even if routine crime prevention benefits remain unproven.

Traffic management systems show more promising early results, with pilot implementation on
Western Ringroad from Yaya Centre to Waiyaki Way demonstrating effectiveness in reducing
congestion. Traffic congestion costs Nairobi an estimated Ksh 120 billion (S800 million) annually and
wastes over one hour daily for residents, representing significant economic drain and quality of life
impacts. The full Intelligent Transport System remains under construction with Phase 1 completion
scheduled for February 2027, thus comprehensive performance assessment awaits implementation.
However, Al-powered traffic optimization in similar contexts has shown 20-30% reduction in waiting
times and improved traffic flow, suggesting potential for substantial benefits if properly
implemented.

Water service performance demonstrates clear positive outcomes from smart metering deployment.
Nairobi City Water & Sewerage Company achieved improved billing accuracy, increased revenue
collection, and reduced water waste from early leak detection. Smart meters enable prepaid water
services with M-Pesa integration, improving financial access for underserved populations. The Maji
Wazi project in Mathare Slum successfully monitored water supply and quality using sensors
maintained by trained local residents, demonstrating appropriate technology application that builds
community capacity while improving services. These results suggest smart water systems deliver
tangible value when designed with user needs and local capacity in mind.

Digital service delivery shows impressive uptake with the eCitizen platform providing 16,000+
services from 100+ government entities and Nairobi County's fully digitized revenue collection
significantly improving efficiency and transparency. Governor Sakaja received recognition as "Digital
Excellence Champion" and Nairobi County as "Best county in public digitization," indicating peer
recognition of achievements. M-Pesa's capacity expansion to 6,000 transactions per second
processing millions of daily transactions demonstrates reliable high-volume digital payment
infrastructure. However, digital service access remains limited by connectivity barriers, with only 28%
of sub-Saharan Africa residents having internet access and less than 10% in informal settlements,
meaning digital transformation benefits exclude many vulnerable populations.

Konza Technopolis performance reveals concerning delays and implementation gaps. Announced in
2008 with expected completion in 2019, the project remains significantly behind schedule as of
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2025. While Phase One infrastructure including roads, utilities, and the National Data Centre has
been completed, broader development and private sector uptake lag expectations. The slow
realization has generated "white elephant" narratives and public skepticism about value for money.
However, supporters emphasize building foundational infrastructure requires long-term vision, with
CEO John Paul Okwiri stating "We're building from scratch... What matters is we're laying the right
foundations." The 75% commitment rate of Phase One parcels by investors suggests potential, yet
the gap between commitments and actual development indicates implementation challenges.

Waste management innovations show promising pilot results, with 10T sensors and data analytics
tested in Nairobi demonstrating 20% collection efficiency improvements. Konza's pneumatic waste
system operating at 40 tonnes daily capacity represents technological success in appropriate-scale
deployment. However, citywide waste collection remains challenged by infrastructure gaps and
organizational capacity constraints, with smart technologies providing incremental improvements
rather than transformative change.

Overall performance assessment reveals a pattern where smaller-scale, user-focused applications like
smart water meters and digital payments deliver clearer benefits than large infrastructure projects
like Konza which face implementation delays and uncertain returns. This suggests future smart city
investments should prioritize demonstrated community needs over prestigious megaprojects,
aligning with Research ICT Africa's emphasis on contextually-appropriate solutions that address
actual problems rather than technology-first approaches.

7. Social Benefit

Nairobi's smart city initiatives generate mixed social benefits, with digital service improvements and
economic opportunities offset by concerning exclusion patterns and inequality risks that require
urgent attention. Transportation improvements through the developing Intelligent Transport System
promise shorter commutes, safer roads through automated violation detection, and reduced
corruption in traffic enforcement. Early commuter rail integration has cut travel times dramatically,
with students from Embakasi reaching the CBD in under 30 minutes compared to 90+ minutes
previously, representing substantial quality of life improvements for those with access. However,
these benefits accrue primarily to formal sector workers and areas with infrastructure investment,
potentially widening mobility gaps for informal settlement residents.

Education and skills development initiatives show important progress, with the Kenya Advanced
Institute of Science and Technology under construction at Konza offering postgraduate programs in
engineering and technology fields, and a China-Africa digital learning center launched in February
2025. The National Digital Literacy Skills Curriculum targets 20 million digitally empowered citizens by
2032, with training prioritizing women, youth, and informal sector workers. However,
implementation at scale faces significant barriers including device affordability, internet access costs,
and electricity availability. Digital hubs in informal settlements like the Dorobo Girls Centre provide
youth access to coding and digital marketing training, demonstrating valuable localized interventions,
yet coverage remains limited relative to need.

Informal settlement upgrading through the Kenya Informal Settlements Improvement Project Phase
2 benefits 400,000 Nairobi residents with infrastructure improvements including roads, drainage,
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street lights, and cyber hubs. Land tenure regularization reduces eviction risks while ICT hubs enable
digital skills acquisition. Women-led groups operate businesses in rehabilitated spaces including
daycare centers that support women's economic participation. These interventions exemplify
inclusive development that integrates digital infrastructure with basic service provision and social
support, aligning with Research ICT Africa's emphasis on addressing structural inequalities rather
than technology-first approaches.

Market modernization through rebuilding facilities like Wakulima with child care centers, storage
units, and modern trading spaces empowers women traders who represent the majority of informal
market participants. Integration of previously criminalized hawkers into formal markets with licenses
demonstrates inclusive economic policy. However, the broader question of whether smart city
development will displace informal traders and informal settlement residents remains concerning, as
gentrification pressures accompany urban upgrading without adequate protections for vulnerable
populations.

Digital financial inclusion through M-Pesa enables millions to access mobile money services, with
integration into utility payments, transport, and business transactions reducing cash dependency and
improving financial security. Pay-as-you-go electricity and water services using M-Pesa integration
enable consumption control and budget management for low-income households. However, digital
financial services require literacy, connectivity, and device ownership that exclude the poorest
populations, with 27% of older people in African urban areas lacking internet access and data costs
of 7.12% of average monthly income far exceeding affordability benchmarks.

Healthcare access improvements through digital health records, telemedicine platforms, and
improved emergency response systems show potential for expanding quality care. Kenyatta National
Hospital's solar system project improves energy reliability for critical services. However, digital health
platforms require connectivity and digital literacy that many informal settlement residents lack,
potentially creating a two-tier system where digital services benefit the middle class while the poor
continue relying on overstretched public facilities.

The fundamental tension in Nairobi's smart city social benefits centers on the risk identified by
researchers that smart cities become "surveillance cities for the poor and service cities for the
wealthy." African cities have the highest social inequalities globally according to the African
Development Bank, and smart city initiatives risk deepening these inequalities through spatial
exclusion and digital divides. Without deliberate interventions ensuring universal access, digital
literacy, and protection for vulnerable populations, smart city benefits will accrue disproportionately
to educated, employed, and well-connected residents while excluding informal settlement
populations, women, elderly, people with disabilities, and other marginalized groups. This contradicts
the African Union Digital Transformation Strategy's emphasis on inclusion and Research ICT Africa's
core mission of accelerating economic inclusion and social justice.

8. Environmental Benefit

Nairobi's smart city initiatives demonstrate significant environmental innovation, particularly in
renewable energy adoption, waste management, and sustainable urban planning, though
implementation scale remains limited. Konza Technopolis incorporates comprehensive green design
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with mandatory green building standards emphasizing energy efficiency, water conservation, and
eco-friendly materials. Solar panels, rainwater harvesting systems, and passive cooling techniques
reduce reliance on non-renewable resources. The smart grid enables real-time energy monitoring
and prioritizes renewable sources including solar power, while green spaces with parks, conservation
areas, and tree-lined streets provide carbon sequestration and temperature regulation benefits.

Solar energy adoption shows impressive citywide progress, with Kenya reaching 210 MW national
solar capacity milestone and government incentives including zero-rated import duty and VAT on
renewable energy equipment encouraging residential and commercial adoption. The UNEP Nairobi
building with 6,000 square meters of solar panels generating 750,000 kWh annually represents the
first solar-powered UN office globally, demonstrating institutional commitment. The 88 Nairobi
Condominiums and Britam Tower integrate solar systems to reduce carbon footprints, while buildings
increasingly feature energy-saving lighting, smart thermostats, and loT-enabled energy management.
Strathmore Business School received recognition as Best Green Building Development in Africa, with
LEED-standard indoor air quality, rainwater collection, and LED lighting connected to photovoltaic
solar louvers.

Waste management innovations through Konza's pneumatic system handling 40 tonnes daily with
four-category separation eliminates traditional garbage truck emissions and street-level waste
accumulation. Smart waste bins with fill-level sensors optimize collection routes and schedules, with
pilot programs in Nairobi showing 20% collection efficiency improvements. GPS-enabled tracking
reduces illegal dumping, while Al-enabled automated sorting improves recycling accuracy. However,
citywide waste collection remains challenged by infrastructure gaps, with only limited areas
benefiting from smart systems while most neighborhoods continue relying on conventional
collection.

Water management through smart meters enables early leak detection preventing substantial water
losses. The Maji Wazi project's sensor network monitoring water supply and quality in Mathare Slum
demonstrates environmental stewardship at community scale. Real-time monitoring helps utilities
optimize distribution networks and reduce wastage, particularly important as climate change
increases water scarcity. However, coverage remains incomplete, with many areas lacking smart
metering infrastructure.

Traffic congestion reduction through the Intelligent Transport System promises environmental
benefits through reduced idling and optimized traffic flow, potentially lowering carbon emissions and
improving air quality. Integration of commuter rail, bus rapid transport, cycling lanes, and pedestrian
walkways reduces private vehicle dependence. However, air quality monitoring networks remain
limited with only 1-4 stations citywide, insufficient for comprehensive pollution tracking and policy
development. The commitment to publish air quality and climate change data under Open
Government Partnership plans represents positive intent yet awaits implementation.

Green infrastructure at Konza includes wastewater recycling, landscaped corridors, and underground
utilities that minimize environmental disruption. However, the environmental impacts of
construction using primarily imported materials and the carbon footprint of data centers requiring
constant cooling merit closer scrutiny. E-waste management presents an emerging challenge, with
Kenya disposing only 1% of e-waste properly while the rest is often burned releasing harmful
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pollutants including dioxins, cadmium, and beryllium. The planned e-waste demonstration facility at
Konza addresses this concern but implementation timeline remains unclear.

The environmental benefits align positively with the African Union Digital Transformation Strategy's
emphasis on sustainable development and the AU Digital Compact's focus on leveraging digital
technologies for green, resilient development. However, the concentration of green infrastructure in
flagship projects like Konza rather than existing urban areas limits benefits for most residents.
Research ICT Africa's emphasis on equitable development suggests environmental benefits must
extend beyond showcase projects to neighborhoods where air and water pollution most severely
impact vulnerable populations. The risk exists of creating "green enclaves" for the wealthy while
informal settlements continue experiencing environmental degradation, contradicting principles of
environmental justice that should guide sustainable urban development.

9. Economic Benefit

Nairobi's smart city initiatives drive substantial economic activity and position the city as East Africa's
leading technology hub, though questions about equitable distribution and long-term sustainability
require attention. The startup ecosystem demonstrates impressive vibrancy, with Kenyan startups
securing $638 million in funding in 2024 representing nearly 29% of total capital raised across Africa,
and 2023 attracting close to $800 million in venture capital. Nairobi has emerged as a major
entrepreneurial center excelling particularly in fintech, agriculture technology, and mobile
innovation, with M-Pesa's revolutionary mobile money platform cementing the city's global
reputation. Emerging sectors gaining traction include artificial intelligence, blockchain, and
renewable energy solutions, with notable startups like Twiga Foods, Flutterwave, and Sendy
showcasing entrepreneurial vitality.

The digital economy's projected contribution of 10% to GDP by 2030 represents significant economic
structural transformation, with Konza Technopolis targeting at least 2% GDP contribution and over
100,000 jobs long-term. By 2023, 75% of Phase One parcels had been committed by investors
including Riara University, Africa Center for Technology Studies, and the National Construction
Authority, suggesting confidence in the project's potential. However, the gap between investment
commitments and actual development raises concerns about execution capacity and whether
projected economic benefits will materialize within anticipated timeframes.

Efficiency gains from digital transformation deliver measurable economic value. Traffic congestion
costing Ksh 120 billion annually in lost productivity, wasted fuel, and pollution represents enormous
economic drain that the Intelligent Transport System aims to address. Smart water meters enable
utilities to reduce Non-Revenue Water losses and collect sufficient revenue for infrastructure
reinvestment, improving financial sustainability. Digital payment systems reduce transaction costs
and increase business operational efficiency, while e-government platforms minimize time and costs
for citizens and businesses accessing services. Nairobi County's fully digitized revenue collection
significantly improved efficiency and transparency, demonstrating public sector productivity gains.

Real estate and property development shows strong market response to smart and green features,
with properties offering integrated technology and environmental stewardship commanding
premiums. Gazebo Apartments and similar developments market smart home technology with
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sustainable practices as competitive advantages, signaling that green and smart features have
transitioned from luxury to strategic necessity. However, this premium positioning risks pricing out
middle and low-income buyers, potentially exacerbating housing affordability challenges.

Regional digital hub positioning advances through Kenya's Digital Superhighway rolling out over
100,000 kilometers of fiber infrastructure and the National Digital Master Plan targeting 80%
digitization of public services. World Bank projects strengthen Kenya's capacity to drive regional
digital integration with positive spillovers to neighboring countries. Regulatory and policy
harmonization with regional initiatives supports expanded access to regional and global markets.
However, Kenya's external debt burden seven times the annual budget with China accounting for
60% raises debt sustainability concerns that could constrain future investments and economic
growth.

Job creation through digital transformation shows promise particularly for youth, with Konza's
partnership to train 1 million youth in Al and cybersecurity addressing skills gaps. Digital hubs and
incubation programs support startup ecosystem development. However, automation risks displacing
traditional employment, particularly in sectors like transportation and retail, requiring workforce
transition strategies. The National Digital Literacy Skills Curriculum's target of 20 million digitally
empowered citizens by 2032 addresses this challenge, yet implementation at scale remains
uncertain.

The economic benefits align with the African Union's Agenda 2063 aspirations for prosperous,
integrated development and the Digital Transformation Strategy's goals for inclusive economic
growth and job creation. However, Research ICT Africa's emphasis on equitable economic
development raises concerns about benefit distribution. Current patterns suggest economic gains
concentrate in formal sectors, educated populations, and areas with infrastructure access, while
informal sector workers, women, and informal settlement residents face barriers to digital economy
participation. Without deliberate policies ensuring inclusive access to digital skills training, affordable
connectivity, and startup financing for disadvantaged groups, smart city economic benefits risk
exacerbating inequality rather than reducing poverty as the AU Digital Transformation Strategy
intends.

10. Systems

Nairobi's smart city systems encompass diverse technologies addressing surveillance, transport,
utilities, e-government, and data infrastructure, yet lack integration and interoperability that would
maximize efficiency and citizen experience. The surveillance and public safety system through the
Integrated Urban Surveillance System comprises 1,800+ CCTV cameras with facial recognition, 24/7
monitoring via the IC3 command center, and cloud storage, operated by the National Police Service
with Huawei and Hikvision as technology providers. This system connects 195 police stations and
supports 9,000+ officers, representing substantial investment in security infrastructure though with
concerning oversight gaps.

Transport management centers on the Nairobi Intelligent Transport System covering 125 planned
intersections with Al cameras, computer vision vehicle detection, loT sensors, and machine learning
traffic optimization, supported by a Traffic Management Centre at City Cabanas. The system includes
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automated violation detection and GPS vehicle tracking, representing advanced traffic management
capabilities. However, integration with public transit systems, parking management, and mobility
platforms remains incomplete, limiting the system's potential for comprehensive mobility
optimization.

Digital infrastructure demonstrates mixed development, with the National Data Centre at Konza
providing Tier Il facilities for government services and the Digital Superhighway deploying 100,000+
kilometers of fiber optic infrastructure nationwide. Nxtra's 44MW data center at Tatu City scheduled
for completion Q1 2027 positions Kenya as a continental technology hub. However, last-mile
connectivity gaps persist, with only 20% average internet penetration across Kenya and limited public
Wi-Fi availability in underserved areas. The 5G network deployment shows progress though coverage
remains concentrated in affluent areas.

E-government systems through the eCitizen platform providing 16,000+ services from 100+
government entities and NairobiPay for county services demonstrate digital service delivery at scale.
The e-procurement system aims to increase transparency and reduce corruption, though
implementation completeness varies across departments. County data center infrastructure for
urban planning represents important investments, with commitments to publish machine-readable
datasets on multiple sectors under Open Government Partnership plans. However, the absence of an
operational open data portal limits data accessibility for researchers, civil society, and private sector
innovators.

Water management systems through Nairobi City Water & Sewerage Company's smart meters with
loT sensors, prepaid services, and Water ATMs in underserved areas show effective technology
application addressing both commercial and social objectives. The Maji Wazi project's sensor
networks with Citizen Field Engineers demonstrates appropriate technology with community
capacity building. However, coverage remains incomplete with many areas lacking smart metering,
and coordination between water, energy, and urban planning systems could be strengthened.

Waste management systems at Konza through the pneumatic collection system handling 40 tonnes
daily with four-category separation represents advanced infrastructure, while smart bins with
fill-level sensors and GPS tracking optimize citywide collection. However, these technologies benefit
limited areas, with most neighborhoods relying on conventional collection facing challenges of
irregular service and illegal dumping.

Energy systems through smart grids at Konza with real-time monitoring and renewable integration,
smart meters enabling pay-as-you-go electricity access, and widespread solar adoption demonstrate
progress toward sustainable energy management. However, smart building management remains
concentrated in premium properties rather than mass housing, and smart street lighting covers
limited areas.

The fundamental systems challenge is fragmentation and lack of interoperability. Surveillance, traffic,
water, payment, e-government, and waste systems operate largely independently without integrated
data sharing or unified user interfaces. Citizens must navigate separate platforms for different
services rather than seamless integrated experiences. This contradicts the African Union Data Policy
Framework's emphasis on interoperability and the AU Digital Transformation Strategy's vision of
integrated digital ecosystems. The absence of common standards, unified digital identity systems,
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and data exchange protocols limits efficiency gains and citizen experience improvements that
integrated smart city platforms could deliver.

Research ICT Africa's work on digital public infrastructure emphasizes interoperability, extensibility,
and protocol-based systems rather than siloed platforms. Nairobi's current systems architecture
requires fundamental redesign around open standards and interoperable protocols enabling diverse
services to connect seamlessly while maintaining security and privacy protections. Without this
architectural transformation, the city risks perpetuating fragmented systems that increase costs, limit
innovation, and fail to deliver the comprehensive urban management capabilities that truly
integrated smart cities achieve.

Conclusions

Nairobi's smart city journey embodies both the transformative potential and inherent risks of
technology-driven urban development in the African context. The initiatives demonstrate
considerable ambition and have attracted substantial international investment, positioning Nairobi as
a regional technology leader and innovation hub. Concrete achievements include digital service
delivery improvements, traffic management system development, smart water metering reducing
losses, renewable energy adoption, and a vibrant startup ecosystem securing significant venture
capital. These successes indicate that carefully designed digital interventions addressing specific
urban challenges can deliver measurable benefits.

However, fundamental concerns emerge across ownership, governance, surveillance, and inclusion
dimensions that require urgent attention to align initiatives with African Union frameworks and
Research ICT Africa's principles of equitable digital development. The heavy reliance on foreign
technology vendors, particularly from China and South Korea, creates technological dependencies
that undermine digital sovereignty and local capacity building. Vendor lock-in risks assessed as high
limit future flexibility and increase long-term costs, contradicting the AU Digital Transformation
Strategy's goal of Africa as a producer rather than merely a consumer in the global digital economy.

Governance fragmentation across multiple agencies with overlapping mandates, combined with
limited transparency around data ownership and unclear coordination mechanisms, weakens
accountability and citizen oversight. The absence of dedicated surveillance legislation despite
extensive monitoring infrastructure expansion represents a critical governance failure that enables
potential human rights violations. Surveillance systems operating with minimal transparency, unclear
data retention policies, weak oversight mechanisms, and evidence of targeting journalists and
political opponents contradict the African Union Digital Compact's emphasis on digital rights
protection and the AU Data Policy Framework's principles of privacy and security.

Inclusion challenges pose perhaps the most serious concern, with digital divides risking the creation
of "smart cities for the wealthy" while excluding informal settlement residents, women, elderly,
people with disabilities, and other marginalized groups. Only 28% of sub-Saharan Africa residents
have internet access, dropping below 10% in informal settlements, creating fundamental barriers to
smart city participation. Data costs of 7.12% of average monthly income far exceed affordability
benchmarks, while device ownership, digital literacy gaps, and electricity access constraints limit
technology uptake among vulnerable populations. Without deliberate interventions ensuring
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universal access and building capabilities for meaningful participation, smart city benefits will accrue
disproportionately to educated, employed, middle-class residents while deepening inequalities for
those most in need of improved services.

The financing model's heavy reliance on external borrowing raises debt sustainability concerns given
Kenya's external debt standing at seven times annual budget. While international development
finance enables infrastructure development beyond domestic resource mobilization capacity, it
creates repayment obligations and potential conditionalities that may constrain future policy
autonomy. More sustainable models requiring greater domestic resource mobilization, private sector
participation in commercially viable components, and innovative revenue generation from smart city
services merit exploration.

Environmental benefits through renewable energy adoption, smart waste management, and green
building standards represent positive achievements that align with the AU Digital Transformation
Strategy's emphasis on sustainable development. However, concentration of green infrastructure in
flagship projects like Konza rather than existing urban areas limits benefits for most residents, with
risks of creating "green enclaves" while informal settlements continue experiencing environmental
degradation.

Moving forward, Nairobi's smart city initiatives require fundamental reorientation toward inclusive,
accountable, and sovereignty-respecting approaches. Priority interventions should include
establishing independent surveillance oversight bodies with civil society representation, enacting
dedicated surveillance legislation defining collection limits and access protocols, developing open
interoperability standards reducing vendor lock-in, prioritizing local capacity building and technology
transfer in procurement decisions, expanding digital literacy programs targeting marginalized groups,
ensuring universal affordable connectivity through subsidized access programs, implementing robust
data protection with enforcement capacity, and integrating smart city planning with informal
settlement upgrading ensuring benefits reach vulnerable populations.

Research ICT Africa's emphasis on addressing structural inequalities through evidence-based policy
and the African Union's vision of inclusive digital societies providing equitable opportunities for all
Africans must guide Nairobi's path forward. Technology should serve as a tool for empowerment,
inclusion, and improved quality of life for all residents, not as an instrument of surveillance, control,
or benefit concentration among elites. The city's smart city transformation can achieve its promise
only through deliberate commitment to inclusive governance, human rights protection, technological
sovereignty, and equitable access ensuring digital dividends reach all segments of society including
those most marginalized in current development patterns.
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Methodology

This entire study was researched and written by Perplexity Max in Labs mode. Perplexity Al
is an Al-powered answer engine that combines large language models with real-time internet
search capabilities to provide sourced, synthesised responses to complex queries. Unlike
traditional search engines that return lists of links, Perplexity interprets natural language
questions, conducts comprehensive web searches across multiple authoritative sources, and
generates concise summaries with inline citations linking to original sources. This
transparency in sourcing enables rapid verification of information while maintaining research
rigor. For this study, Perplexity was employed to systematically gather, synthesize, and
cross-reference academic and official policy documents along with news from national and
trade press sources, significantly accelerating the literature review process while ensuring
comprehensive coverage of relevant sources.

Perplexity’s strength lies in its research capacity, less so in high quality report writing.
Because of difficulties retrieving source data from feeder documents the sources for the
evidence in the country case studies are contained in a lengthy annex of research notes and
references appended to each case study.

The full methodology, outlining the design of the project through incremental iterative interactions
with Perplexity, can be found here.
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Annex — Research notes and references

1. Ownership

Konza Technopolis - Ownership Structure

*Konza Technopolis Development Authority (KoTDA) is a special purpose entity established by
the Government of Kenya to facilitate development

*Managed under the Ministry of Information, Communications, and Digital Economy

sSource: https://konza.go.ke/

Safe City Project - Ownership and Control

*The National Police Service Commission operates the Safe City surveillance system

eHuawei role defined as technology provider, developer, installer, and maintainer - not as
guarantor of privacy rights or operator

eHuawei states: "The National Police Service is responsible for operating it and using it according
to their policies in line with any national laws"

eSource: https://africachinareporting.com/huaweis-surveillance-tech-in-kenya-a-safe-bet

Traffic Management Systems - Ownership

eKenya Urban Roads Authority (KURA) owns and operates the Intelligent Transport System (ITS)

ePartnership model with technology vendors (Huawei for pilot programs, Samsung C&T for new
system)

eSource:

Data and System Control Issues

eTransparency around Safe City system is minimal - unclear who controls footage, who gets
access, and how it is used

eSource: https:

Nairobi County Government Leadership

eGovernor Johnson Sakaja leads Nairobi's smart city transformation agenda with vision to create
"a city of order, dignity, hope and opportunities for all"
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https://www.codastory.com/authoritarian-tech/africa-surveillance-china-magnum/

*Vision emphasizes strategic investments in ICT projects to improve urban services and boost
global competitiveness

eNairobi County has established Innovation and Digital Economy Sector with three sub-sectors:
ICT Infrastructure, Digital Economy and Startups, and Smart Nairobi

eCounty Director for Digital Economy and Startups: Elizabeth Ndung'u
¢ Chief Officer for Digital Economy and Start-ups: Victor Otieno

eSource:
https://nairobi.go.ke/nairobi-county-benchmarks-smart-city-development-at-konza-techno
olis (September 2024)

eSource: https://nairobi.go.ke/innovation-and-digital-economy (2023)

eSource:
h ://nairobi ke/nairobi- ntys-innov

ision-for-tech-driven-growth (April 2025)

National Government Involvement

eKenya Vision 2030 aims to transform Kenya into middle-income country by developing
sustainable smart cities and innovation ecosystem

eKenya Urban Roads Authority (KURA) oversees the Nairobi Intelligent Transport System (ITS)
project - Director General Silas Kinoti

*Konza Technopolis Development Authority (KoTDA) manages Kenya's flagship smart city
project, 60km from Nairobi

*KoTDA CEO: John Paul Okwiri states "We're building from scratch, not renovating... What
matters is we're laying the right foundations"

|CT Cabinet Secretary William Kabogo oversees digital transformation strategy implementation

eSource:
https://techinafrica.com/konza-technopolis-boosts-growth-with-strategic-partnerships-betw

een-kenya-and-south-korea/ (August 2025)

eSource:

https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-devel

opment (October 2025)

Private Sector Technology Providers

eSamsung Construction and Trading Corporation (South Korea): Contractor for Nairobi ITS traffic
management system worth Ksh 7.9 billion (561 million)

*Huawei Technologies: Delivered Konza Data Centre and smart city infrastructure for Ksh 17.5
billion (5172.7 million), conceived project jointly with ICT ministry in 2017; previously
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https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-development

collaborated on "Safe City" surveillance project with approximately 2,000 CCTV cameras in
Nairobi

eSafaricom: Major telecommunications provider, operates M-Pesa mobile money platform
integral to smart city services; handles up to 6,000 transactions per second (scalable to
12,000)

*Nxtra by Airtel Africa: Building East Africa's largest data centre (44MW capacity) at Tatu City,
Nairobi; designed to support cloud computing, Al workloads; expected completion Q1 2027

eSource: https://www.constructionkenya.com/3216/nairobi-traffic-control-centre/ (March 2025)

eSource:

data-centre-underway-at-tatu-city-tvih3cOv (January 2026)

eSource:
https://thekenyatimes.com/latest-kenya-times-news/policing-the-digital-age-the-case-for-sm

art-surveillance-in-kenya/ (September 2025)

Maintenance and Technical Capacity

eQuestions remain about whether systems can be maintained and modified by national technical
staff

eConcerns about vendor lock-in arrangements particularly with Chinese technology providers

eDigital skills training programs being implemented to build local capacity (see Social Benefit
section)

2. Finance

Safe City Project Financing

©$172.5 million financing from Huawei for initial Safe City implementation (2014)
¢Joint contract between Huawei and Safaricom (Kenya's leading telecom operator)

eSource: https://epic.org/the-rise-of-chinese-surveillance-technology-in-africa-part-4-of-6

Integrated Urban Surveillance System (IUSS)

*Deployed over 1,800 CCTV cameras across Nairobi and Mombasa
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https://www.zawya.com/en/economy/africa/kenyas-tech-evolution-construction-of-colossal-data-centre-underway-at-tatu-city-tvih3c0v
https://www.zawya.com/en/economy/africa/kenyas-tech-evolution-construction-of-colossal-data-centre-underway-at-tatu-city-tvih3c0v
https://thekenyatimes.com/latest-kenya-times-news/policing-the-digital-age-the-case-for-smart-surveillance-in-kenya/
https://thekenyatimes.com/latest-kenya-times-news/policing-the-digital-age-the-case-for-smart-surveillance-in-kenya/
https://epic.org/the-rise-of-chinese-surveillance-technology-in-africa-part-4-of-6/

eEstablished national police command center supporting over 9,000 police officers and 195
police stations

eSource: h

Konza Technopolis Financing

#$238 million financing agreement with Korea Eximbank (Export-Import Bank of Korea) for Konza
Digital Media City (signed June 2024)

sTotal Korea financing: $284.1 million USD (some sources cite $485 million concessional
development funding package)

*$6 million grant from South Korea (March 2022) for Kenya Advanced Institute of Science and
Technology (KAIST)

+$8 million loan from Korean government for KAIST construction

*Ksh 73.8 million (573,840,680 USD) allocated by Kenyan government in 2022 financial year
*Ksh 3.1 billion allocated in FY 2025/26 budget for data centres and smart city facilities
*Ksh 2.3 billion allocated in FY 2025/26 for KAIST construction

*$1.4 million for electronics and IT manufacturing support centre (MoU with Korea Electronics
Association, October 2024)

eSources:

ohttps://kutv.co.ke/kenya-secures-us485-million-to-finance-konza-digital-media-city-proj

ect/

ohttps://konza.go.ke/kenya-signs-a-financing-agreement-with-republic-of-korea-for-the-d

data-centre-smart-facilities-n364646

Nairobi Intelligent Transport System (ITS) Financing

*Ksh 7.9 billion (S53 million USD) for ITS Establishment and Junction Improvement Project

eFinanced through loan from Economic Development Cooperation Fund via Export-Import Bank
of Korea

eCabinet approval: February 2024
eConstruction commenced: April 2025

eExpected completion: February 2027
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https://www.africanews.com/2022/11/21/kenya-konza-technopolis-the-new-green-city-tackling-overpopulation/
https://www.africanews.com/2022/11/21/kenya-konza-technopolis-the-new-green-city-tackling-overpopulation/
https://www.citizen.digital/tech/budget-2025-konza-technopolis-gets-ksh31-billion-for-data-centre-smart-facilities-n364646
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eSources:

Waste Management System Financing

*8 million euros for Envac pneumatic waste collection system at Konza Technopolis

eSource:

system-at-konza-technopolis/

Startup and Digital Economy Funding

eKenyan startups secured $638 million in funding in 2024, representing nearly 29% of total
capital raised across Africa

*In 2023, Kenya attracted close to $800 million in venture capital funding
eTatu City invested over $500 million in infrastructure (January 2025)

eSources:

ohttps://startupgenome.com/ecosystems/nairobi

Kenya Vision 2030 Context

eKonza Technopolis is a flagship project under Vision 2030's Economic Pillar
eAims to contribute at least 2% of national GDP
eDigital economy projected to contribute 10% to GDP by 2030

eSources:

International Funding - South Korea

eExport-Import Bank of Korea financing Nairobi ITS project through Economic Development
Cooperation Fund: Ksh 7.9 billion ($61 million), contract signed November 2024
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https://dawan.africa/news/kenyas-tech-leap-how-startups-are-riding-africas-digital-and-trade-boom

*South Korea-Kenya partnership: $284.1 million financing agreement (June 2024) for Digital
Media City at Konza Technopolis

eKorea Electronics Association (KEA): $1.4 million (180 million KSh) electronics and IT
manufacturing support centre at Konza (October 2024), project to unfold in 4 phases over
2-3 years

eEconomic Innovation Partnership Program (EIPP): Phase Two includes preliminary feasibility
studies for intelligent transport system, smart logistics (smart parking, digital signage, electric
vehicle services)

*Korea Trade-Investment and Promotion Agency (KOTRA) implementing EIPP projects with

KoTDA
eSource: https://www.constructionkenya.com/3216/nairobi-traffic-control-centre/ (March 2025)
eSource:

https://www.techinafrica.com/konza-technopolis-boosts-growth-with-strategic-partnerships-

between-kenya-and-south-korea/ (August 2025)

International Funding - China

*Chinese concessional loans for Konza Technology City: Ksh 17.5 billion (5172.7m) for data
center, smart city and surveillance infrastructure by Huawei

*Project includes National Cloud Data Centre, Smart ICT Network, Public Safe City and Smart
Traffic Solution, Government Cloud and Enterprise Service

eSeparate Chinese funding: Ksh 50 billion ($500m) for JKIA-James Gichuru expressway by China
Road and Bridge Corporation

*China EXIM Bank previously funded: $60.1 million for Kenya's national fiber-optic network in
2012 (Huawei contract)

eKenya's external debt is seven times annual budget, with China accounting for almost 60% of
loans (as of 2019)

eSource:
https://www.datacenterdynamics.com/en/news/huawei-build-konza-data-center-and-smart-

city-kenya-chinese-concessional-loan/

eSource:

a-data-centre-and-smart-cities-project-with-huawei--1285915 (April 2019)

International Funding - Italy and World Bank

eUniCredit SpA of Italy: Ksh 50.4 billion ($391 million) for Konza Phase One horizontal
infrastructure through Engineering, Procurement, Construction, and Financing (EPCF) model
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eContract awarded to Impresa Construzioni Maltauro (ICM) Group, Italy; construction
completed 2022

*World Bank Group: $390 million approved for Kenya Digital Economy Acceleration Project (April
2023), first phase runs 2023-2028

*World Bank project aims to expand broadband network coverage for over 70% of Kenya's
rural/underserved population

sAdditional estimated $100 million in private capital to be mobilized through crowding-in private
sector for broadband infrastructure

«Cities Climate Finance Gap Fund (World Bank and EIB): €50,000 grant (7.3 million KSh) to
Kenyatta National Hospital for solar PV system technical studies

sSource: https://en.wikipedia.org/wiki/Konza Technopolis

eSource:
https://www.worldbank.org/en/news/press-release/2023/04/05/kenya-afe-and-the-world-b
ank-group-provide-a-390-million-boost-the-digital-economy (April 2023)

eSource:
https://www.eib.org/en/press/all/2025-269-kenya-s-largest-hospital-gets-eib-global-support-
to-bolster-and-green-its-energy-supply (July 2025)

United Nations Funding

*UNDP Kenya collaborating with Nairobi City County on first subnational Digital Readiness
Assessment (launched June 2024)

*UNDP Resident Representative: Anthony Ngororano

eAssessment provides comprehensive analysis of city's digital capabilities, identifies key areas for
strategic investment and improvement

©2015: UN Habitat partnered with Ericsson and Nairobi Water and Sewerage Company for Maji
Wazi project in Mathare Slum using smart water sensors

eSource:
https://www.undp.org/kenya/press-releases/undp-and-nairobi-city-county-launch-first-subn

ational-digital-readiness-assessment-transform-nairobi-smart-and-digital-hub (June 2024)

eSource: https://www.urbanet.info/mpesa-kenya-how-it-is-changing-everyday-life/ (April 2025)

National Government Budget

*Konza Technopolis requires full-scale capital injection exceeding Ksh 80 billion; only modest
sums featured in early exchequer budgets

eNational Optic Fiber Backbone Infrastructure (NOFBI): Aims to connect all 47 counties with
high-speed internet
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eKenya's Vision 2030 positions Nairobi as digital hub in East Africa

eSource:

een-kenya-and-south-korea/ (August 2025)

eSource: https://dpi.africa.com/kenyas-digital-public-infrastructure-an-overview/ (October 2024)

County Government Investment

eNairobi County budget allocations for digital transformation initiatives detailed in County
Annual Development Plans 2023/24 and 2024/25

eResources allocated towards ICT infrastructure, e-procurement systems, data centers, digital
service delivery

eFunding for capacity building and e-procurement implementation prioritized

eSource:
https://nairobiassembly.go.ke/ncca/wp-content/uploads/paperlaid/2023/NAIROBI-CITY-COU
NTY-ANNUAL-DEVELOPMENT-PLAN-FY-2024-2025.pdf

Konza Investment Status

*By end of 2022-23 fiscal year: at least 75% of parcels at Konza Technopolis committed by
investors

e|nvestors include: Riara University, Africa Center for Technology Studies, National Construction
Authority, National Housing Corporation

eFebruary 2025: Government issued ultimatum urging investors to begin developing plots;
pushing for rapid development

eSource: https://en.wikipedia.org/wiki/Konza Technopolis

3. Technology

Safe City Surveillance Technology

1,800 high-definition CCTV cameras linked to 195 police bureaus and 7,600 police officers
*Over 1,500 high-definition cameras in downtown Nairobi

*More than 200 cameras at city checkpoints

*Facial recognition capabilities integrated into camera system

eHuawei's proprietary eLTE (enterprise LTE) wireless broadband solution

eHikvision facial recognition technology operating in Nairobi's central business district
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eSatellite-based GPS and software-based GIS (Geographic Information System)
eIntegrated Control and Communication Center (IC3) at Kenya National Police Headquarters

eIntelligent video analysis platform for real-time surveillance, video browsing, data sharing,
evidence collection

eDrone-mounted cameras and vehicle-bound cameras for 360-degree coverage
*Cloud storage for surveillance data

eNearly 2,000 CCTV cameras operational as of 2025

sSources:

ohttps://www.bbc.com/future/bespoke/specials/connected-world/government.html

Cybersecurity Vulnerabilities

eResearchers revealed cybersecurity vulnerabilities with Hikvision surveillance cameras since
2013

*Vulnerabilities (errors in code) allow hackers to remotely control cameras or infect them with
malware

eSource: https://epic.org/the-rise-of-chinese-surveillance-technology-in-africa-part-4-of-6/

Intelligent Transport System Technology

*360-degree cameras providing complete view of intersections

eComputer vision for real-time vehicle detection and identification

eInternet of Things (l0T) devices: roadside units, vehicle sensors, smart traffic lights
*GPS-enabled vehicle tracking

*Machine learning algorithms processing vehicle counts, speeds, traffic violations
eAutomated traffic violation detection (speeding, running red lights, illegal lane changes)
*Traffic Management Centre (TMC) at City Cabanas on Mombasa Road

eReal-time traffic data from network of intersection surveillance cameras and vehicle detectors
eAl-powered signal optimization analyzing traffic patterns

*Phase 1: 25 junctions (completion by February 2027)
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oFull system: 125 intersections with video surveillance

oSystem includes 30 traffic checkpoints, 10 traffic guidance systems, 80 traffic flow collection
points

eSamsung Construction and Trading Corporation (South Korea) as contractor

*Previous pilot: Partnership with Huawei for trial ITS on Western Ringroad from Yaya Centre to
Waiyaki Way

eSources:

Konza Technopolis Smart City Technology

eFiber-optic infrastructure throughout city

*Green energy systems and solar power integration

eSmart grid for efficient energy distribution with real-time monitoring
eSmart water grids to minimize waste

eAutomated energy systems optimizing electricity use

eReal-time data monitoring for carbon footprint reduction

eSmart streetlights

¢loT deployments across city infrastructure

eUnderground utilities

eNational Data Centre (Tier Ill) completed with smart city facilities
eVirtual desktop infrastructure

eDisaster recovery data centre

eEnvac pneumatic waste collection system - Africa's first - handling up to 40 tonnes of solid
waste daily, serving 30,000 residents

*\Waste separated at source: organic, mixed, plastic, paper
eAutomated vacuum waste transport through underground pipes
eSources:

ohttps://www.envacgroup.com/news/envac-deploys-africas-first-pneumatic-waste-collec

jon- m-at-konza-techn li

ohttps://constructsteel.org/steel-projects/kenya-konza-smart-cit
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Digital Infrastructure

eKenya's Digital Superhighway Initiative rolled out more than 100,000 kilometers of fiber
infrastructure

ePart of Kenya Vision 2030 framework

eSource:
https://dawan.africa/news/kenyas-tech-leap-how-startups-are-riding-africas-digital-and-trad

e-boom

Technology Transfer Concerns

eLimited analytical research on consequences of Chinese digital infrastructure for African local
environments

eQuestions about whether systems can be maintained and modified by national technical staff
eVendor lock-in arrangements with Huawei
eSources:

ohttps://muse.jhu.edu/article/861924

oReferenced in African-Smart-Cities-Biblio.md

Traffic Management Systems

*Nairobi Intelligent Transport System (ITS) by Samsung: Al-powered system using smart
cameras, automated traffic signals, variable timing traffic lights

oSystem analyzes traffic flow data in real-time, allowing longer traffic flow on congested roads,
minimizing waiting time

*First Phase (2025-2027): 25 major junctions including Moi Ave/Kenyatta Ave,
Koinange/Kenyatta Ave, Mbagathi Way/Lang'ata Road, Limuru Road/Muthaiga Road

eEquipment includes: traffic signals, signal controllers, intersection surveillance cameras, vehicle
enforcement systems (automatic detection of speeding, red-light violations, illegal lane
changes), communication network

*Traffic Management Centre (TMC) at City Cabanas, Mombasa Road: Multi-storey building
housing police, engineers, data specialists monitoring real-time traffic data

eSystem integrates 24/7 monitoring from network of cameras, vehicle detectors, automated
signals; Al optimizes signal timing
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*Pilot ITS previously implemented on Western Ringroad from Yaya Centre to Waiyaki Way
(KURA-Huawei partnership) demonstrating effectiveness

*Second Phase planned: 81 additional intersections; eventual total of 125 junctions
eConstruction began April 2025; completion scheduled February 2027

eSource:
https://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-rollout

(October 2025)

eSource:
https://thekenyatimes.com/latest-kenya-times-news/national/details-of-ksh8-billion-smart-ci

ty-system-that-will-decongest-nairobi (March 2025)
eSource: https://www.youtube.com/watch?v=D5 _XQ3ejcs (December 2024)

Surveillance and Public Safety Systems

«"Safe City" project (launched ~10 years ago): Collaboration between Nairobi County
Government and Huawei Enterprise

eApproximately 2,000 CCTV cameras deployed across Nairobi providing constant surveillance

eIntegrated Urban Surveillance System (IUSS): Aimed at improving security and enhancing
traffic flow through surveillance cameras and intelligent traffic management

eTransparency minimal around system: unclear who controls footage, who has access, how data
is used

*Facial recognition capabilities being deployed
¢400 e-policing cameras planned to capture traffic violations as part of ITS Phase 2

sAutomated vehicle enforcement system will photograph offenders and relay information to
centralized control center

e|nstitute of Development Studies (IDS) reports surveillance has deep roots in colonial
intelligence networks designed for population control

eSource:
https://thekenyatimes.com/latest-kenya-times-news/policing-the-digital-age-the-case-for-sm

art-surveillance-in-kenya/ (September 2025)

https://nation.africa/kenya/news/ai-cameras-photographing-offenders-inside-nairobi-smart-
city-traffic-plan-5251488

eSource:
https://www.oagkenya.go.ke/wp-content/uploads/2022/08/Integrated-Urban-Surveillance-S

ystem-for-Nairobi-Metropolitan.pdf
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Smart Water Management

*Nairobi City Water & Sewerage Company (NCWSC): Embraced smart water meters, resulting in
improved billing, revenue collection, reduced water waste from leaks

eSmart meters use loT sensors to detect water wastage by identifying damage to water
pipes/lines

*Meters enable prepaid water services with M-Pesa payment integration

eUltrasonic smart water meters enable real-time monitoring, automated billing, leak detection
eWater ATMs: Self-operated kiosks that dispense water in underserved areas
sSelf-meter-reading water project: Pay-as-you-go business model

#2015 Maji Wazi project (UN Habitat, Ericsson, NCWSC): Multi-functional sensors for monitoring
water supply in Mashimoni, Mathare Slum

*Project used Citizen Field Engineers (trained residents) automatically notified for maintenance,
remunerated via M-Pesa

eSensors connected to existing pipes, meters, access points to measure service performance
(supply, flows, leakage) and environmental data (contamination)

eSource:
https://www.nepad.org/blog/safeguarding-africas-water-resources-leveraging-smart-water-

meters-technology (May 2023)

eSource:
https://eprints.whiterose.ac.uk/id/eprint/205853/1/Nairobi s Rise as a Digital Platform
Hub.pdf (2022)

eSource: https://www.urbanet.info/mpesa-kenya-how-it-is-changing-everyday-life/ (April 2025)

Mobile Money and Digital Payments

*M-Pesa by Safaricom: Africa's largest fintech ecosystem, evolved from simple money transfer to
comprehensive payment platform

eFintech 2.0 upgrade (2025): Most significant upgrade since 2015; next-generation core platform
eCapacity expanded from 4,500 to 6,000 transactions per second, scalable to 12,000

eActive-active architecture across multiple hosting sites for higher resilience, minimal service
interruption

eAdvanced Al embedded for fraud detection, self-healing, real-time monitoring
*Cloud-native foundation for higher performance, instant scalability, faster product deployment
*M-Pesa integrated into utilities: pay-as-you-go electricity (M-Kopa Solar), water credits,

transport payments
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ePlatform enables digital prepayment and crediting facilities for utilities

ePerson-to-Person (P2P), Customer-to-Business (C2B) "pay bill" and "Buy Goods and Services",
Business-to-Business, Person-to-Government transactions

eSource:
https://developingtelecoms.com/telecom-technology/financial-services/19098-safaricom-an

nounces-biggest-m-pesa-upgrade-in-ten-years (September 2025)

eSource: https://www.urbanet.info/mpesa-kenya-how-it-is-changing-everyday-life/ (April 2025)

eSource:
https://eprints.whiterose.ac.uk/id/eprint/205853/1/Nairobi s Rise as a Digital Platform

Hub.pdf (2022)

E-Government Platforms

eeCitizen portal (www.ecitizen.go.ke): Single point of access for 16,000+ government services
from 100+ Ministries, Counties, Departments, Agencies

eFeatures: One login for all services; unified citizen profile; online applications and payments;
progress notifications; centralized downloads

eGovernment digital payments vision: "All P2G and B2G payments be digital"

*NairobiPay Portal (nairobiservices.go.ke): County e-services for parking, health, business
licenses, fire/waste/emergency services, property taxes, advertising permits

eCounty developing integrated database and open data framework to guide development
initiatives
eData center infrastructure installed for urban planning data; expansion planned for other

sectors

*County commitment to publish data on physical planning, financial management, air quality,
climate change, safety/security, disaster management, mobility, service delivery in
machine-readable formats

eSource: https://accounts.ecitizen.go.ke

eSource: https://nairobiservices.go.ke

eSource: https://www.treasury.go.ke/government-digital-payments-ecitizen/ (February 2018)

Data Centers and Cloud Infrastructure
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*Konza National Data Center: Tier 3 certified infrastructure; state-of-the-art power redundancy
systems ensuring near-constant uptime

eStringent security measures: restricted access, high-tech air conditioning, fire suppression
systems

*Nxtra by Airtel Africa Data Centre at Tatu City: 44MW capacity; designed to meet latest
infrastructure requirements for cloud and Al services

eFacility to be built to highest global standards ensuring reliability, scalability, energy efficiency
eExpected completion Q1 2027; strategic positioning of Kenya as Continental technology hub

*Konza Intelligent Operations Centre: Powered by Al, integrated with national data centre to
power 23,000+ government services on e-Citizen platform

eSource:
https://nairobi.go.ke/nairobi-county-benchmarks-smart-city-development-at-konza-techno
olis (September 2024)

eSource:
https://www.zawya.com/en/economy/africa/kenvas-tech-evolution-construction-of-colossal-

data-centre-underway-at-tatu-city-tvih3cOv (January 2026)

eSource:
https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-devel

opment (October 2025)

Smart Buildings and Renewable Energy

+88 Nairobi Condominiums (44-storey, Kenya's tallest residential building): Partnership with
Azuri Technologies to integrate solar power into infrastructure

*Britam Tower: Rooftop solar power system to slash carbon emissions

eIncreasing adoption of: energy-saving lighting, solar panels, smart thermostats, loT-enabled
systems

*UNEP Nairobi building: 6,000 square meters of solar panels; first solar powered UN office in
world; generates 750,000 kWh annually

eStrathmore Business School: Awarded Best Green Building Development in Africa; fully fitted
with indoor air quality to LEED standards; rainwater collection; LED lighting connected to
Photovoltaic Solar Louvers

eGreen buildings increasingly feature: solar PV panels, smart thermostats, motion-sensor
lighting, smart water heaters, high-performance insulation, optimal building orientation

eKenya has zero-rated import duty and VAT on renewable energy equipment
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eSource:

https://www.pvknowhow.com/news/kenya-green-building-solar-stunning-2024-sustainabilit

v-boost/ (October 2025)

eSource:
https://www.smartcitiesdive.com/ex/sustainablecitiescollective/green-buildings-sprouting-n

airobi-kenya/709331/

eSource: https://www.uncclearn.org/wp-content/uploads/library/unep148.pdf

Waste Management Technology

eSmart waste bins equipped with sensors monitoring waste levels; signal when full
*Bins differentiate between waste types (organic, plastic, metal) for efficient sorting

*GPS-enabled waste tracking systems: Monitor waste movement from collection to disposal in
real-time

eAutomated sorting technology: Uses Al and robotics for accurate, efficient material sorting

sAl-enabled waste management platform (De Graft Management Ltd with Kiambu
Municipality): Cloud-based platform automating disposal, collection, recycling

eSystem processes waste management issues, complaints, feedback, requests; supports regular
collection; provides analytics

¢|oT sensors and data analytics being tested in Nairobi showing 20% improvement in collection
efficiency

eSource: https://envaco.org/revolutionizing-waste-management-in-kenya-through-technolo
(November 2024)

eSource:

eSource:
https://nation.africa/kenya/health/transforming-waste-management-innovations-shaping-af
rica-s-future-4905938 (January 2025)

Konza Technopolis Smart City Infrastructure

*Phase One infrastructure completed 2022: 40+ km modern road networks, 170 km integrated
water/drainage systems, 6km underground utility tunnel carrying optic fiber/power/water

*120-megawatt smart power substation; wastewater recycling system; landscaped green
corridors

eSmart city technologies include: smart grids, green buildings, multimodal transport networks
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eDigital Media City (160 acres): State-of-the-art shared infrastructure for content creators, digital
innovators

*Plans include: smart mobility, automated waste systems, centralized command centers,
cloud-based services

*5G connectivity, blockchain-based real estate, Al-integrated urban management planned
eDigital Superhighway project: Enhanced internet connectivity

eSource:
https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-devel

opment (October 2025)

eSource:

https://www.iankhan.com/nairobi-innovation-ecosystem-2025-pioneering-africas-tech-renai

ssance/ (January 2026)

Digital Twin and Urban Planning

eDigital Twin for Nairobi County: Proposed transformative platform engaging stakeholders,
fostering transparency, facilitating collaboration

ePlatform to monitor and support decision-making in: traffic patterns, air quality, noise pollution,
energy usage, infrastructure health

eSmart sensors embedded in infrastructure to monitor structural health, reducing maintenance
costs, preventing failures

*Real-time monitoring of collection vehicles, predictive analytics for waste generation, dynamic
route optimization

eSource: https://www.argisolutions.com/nairobi-urban-design-tools/ (April 2022)

eSource:

an-challenges (March 2025)

4. Governance

National Policy Frameworks

eKenya Vision 2030 - national economic development blueprint positioning Kenya as newly
industrialized, upper-middle-income country by 2030

*Konza Technopolis flagship project under Vision 2030's Business Process Outsourcing (BPO) /
Information Technology Enabled Services (ITES) Sector under Economic Pillar
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eNational Broadband Strategy (2018) - designed to advance broadband access and serve as
foundational policy framework for smart city technology

eStartup Bill of 2022 approved July 2024 - provides tax incentives, simplifies credit access,
establishes platform for startup resources

eDigital Nomad Visa introduced October 2024 - enables remote workers to reside and work in
Kenya

eSources:

ohttps://epic.org/the-rise-of-chinese-surveillance-technology-in-africa-part-4-of-6/

ohttps://startupgenome.com/ecosystems/nairobi

Data Protection and Privacy Governance

eData Protection Act 2019 - Kenya's first data protection law, inspired by GDPR

eEstablishes Office of the Data Protection Commissioner to oversee compliance and address
breaches

*Key provisions: data subject rights (access, correction, deletion), data controller obligations,
enforcement mechanisms

eMaximum fine: 3 million shillings (529,283) or two years in jail

eOrganizations must report data breaches within 72 hours

eData Commissioner emphasizes balancing security, privacy, and digital transformation
¢Office developing data-sharing code to facilitate seamless access to government services

eDeputy Data Commissioner highlights importance of non-exclusive data localization provisions
for strategic state interests

*Challenges: "Very little" privacy protection laws on personal data in Africa according to Oxford
researcher

eSources:

ohttps://www.odpc.go.ke/data-commissioner-urges-balance-of-security-privacy-and-digit

al-transformation-at-smart-government-2024-summit/

ohttps://dpi.africa.com/kenyas-digital-public-infrastructure-policies-and-strategies-drivin

g-growth/
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Municipal Governance

eNairobi City County Government has dedicated departments for smart city initiatives:
cInnovation and Digital Economy Sector led by County Executive Committee Member
oICT Infrastructure sub-sector (Ag. Chief Officer: Tiras Wainaina Njoroge)
°Digital Economy and Startups sub-sector (Chief Officer: David Oyolo Sande)
oSmart Nairobi sub-sector (Chief Officer: Wilson Gakuya)

*Nairobi Metropolitan Services - improved local services and infrastructure delivery

eSources:

chttps://nairobi.go.ke/innovation-and-digital-economy

Konza Governance Structure

*Konza Technopolis Development Authority (KoTDA) responsible for overseeing development
and management

*Mission: ensure Konza grows into sustainable, world-class technology hub and major economic
driver

*CEO: Eng. John Tanui (as of 2021)
*CEO: John Paul Okwiri (as of 2025)

eSource: https://konza.go.ke

Accountability and Transparency Concerns

eHuawei defines its role strictly as technology provider, not guarantor of privacy rights

eNational Police Service responsible for operating Safe City system "according to their policies in
line with any national laws"

*Dr. Iginio Gagliardone (Oxford) notes high risk for Safe City misuse in countries where
institutions and checks on police forces are weak

*Minimal transparency around Safe City system operations

eSources:

ohttps://www.codastory.com/authoritarian-tech/africa-surveillance-china-magnum/
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Strategic Planning and Vision

eGovernor Johnson Sakaja's Vision: Transform Nairobi into "a city of order, dignity, hope and
opportunities for all" through strategic investments and innovative ICT projects

*County Integrated Development Plan (CIDP) 2023-2027: Third plan emphasizing economic
growth, poverty reduction, employment creation, improved service delivery

eMedium-term priorities address: rapid population growth, environmental degradation, land
scarcity, housing deficit, traffic congestion, high poverty/inequality, aging infrastructure

*Plan integrates: global Agenda 2030 on SDGs, Africa's Agenda 2063, Kenya Vision 2030 fourth
Medium Term Plan, "Big Four" Agenda

eAnnual Development Plans (ADP): 2023/24 and 2024/25 plans provide roadmap for
implementing CIDP priorities

eSource:
https://nairobi.go.ke/nairobi-county-benchmarks-smart-city-development-at-konza-techno
olis (September 2024)

eSource:
https://nairobiassembly.go.ke/ncca/wp-content/uploads/paperlaid/2023/NAIROBI-CITY-COU

NTY-INTEGRATED-DEVELOPMENT-PLAN-FOR-2023-2027.pdf

Digital Transformation Governance

*UNDP-Nairobi Partnership (June 2024): First subnational Digital Readiness Assessment to
transform Nairobi into smart and digital hub

eAssessment provides comprehensive analysis of digital capabilities, identifies key areas for
strategic investment

eFocus on: strategic investments in technology (connectivity, data management, service
delivery), strong collaborations with private sector/academic institutions/civil
society/international bodies, enhanced public services through digital tools, inclusive growth
programs

eNational Digital Master Plan (2022-2032): Emphasizes digital infrastructure, digital
government, digital business, digital skills

*Kenya Cloud Policy (2024): Promotes data sovereignty, residency, localization while enhancing
cyber security, cost efficiency, scalability

eSource:

ational-digital-readiness-assessment-transform-nairobi-smart-and-digital-hub (June 2024)
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eSource:
https://www.ict.go.ke/index.php/kenyas-digital-future-brightens-construction-east-africas-la

rgest-data-centre-starts (December 2025)

Open Government Partnership

*Nairobi City County OGP Local Action Plan 2024-2027: Four key areas: Open Contracting, Open
Data, Public Participation, Building Open Government Resilience

eCommitment 1 - Open Contracting: Onboard e-GP system integrated with publishing platforms;
publish annual procurement plans; develop county open contracting framework/SOPs;
implement training

eCommitment 2 - Open Data: Develop comprehensive accessible integrated database;
commission data center infrastructure; implement county data action plan; publish data on:
physical planning, financial management, air quality, climate change, safety/security, disaster
management, mobility, service delivery

eCommitment 3 - Public Participation: Launch online public participation platforms catalyzing
citizen involvement in policy formulation

eCommitment 4 - Open Government Resilience: Seek buy-in from county bureaucrats;
institutionalize OGP operations; provide policy guidance

eData governance framework to maximize use of data for decision-making, rapid response,
evidence-informed decisions, innovation, accountability

eSource:
https://nairobi.go.ke/wp-content/uploads/Nairobi-City-County-Open-Government-Partnersh
ip-Action-Plan-Draft.pdf (2024-2027)

ICT Governance Structure

eInnovation and Digital Economy Sector functions divided into three sub-sectors:

°ICT Infrastructure: Formulating/reviewing county ICT strategy/policy; developing
strategic systems including shared services, data centers, electronic services;
developing/enforcing ICT security initiatives; developing/enforcing ICT standards for
interoperability

oDigital Economy and Start-Ups: Supporting digital businesses, startup ecosystem
development, fintech innovation

°Smart Nairobi: Managing strategic systems; developing smart city infrastructure;
monitoring/evaluating ICT implementation

eCounty responsible for e-learning, ICT program implementation, incident response oversight

eSource: https://nairobi.go.ke/innovation-and-digital-economy (2023)
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National Smart City Governance

*Konza Technopolis Development Authority (KoTDA): Manages development of Kenya's flagship
smart city project

*CEO John Paul Okwiri emphasizes long-term vision: "We're building from scratch, not
renovating"

*Project conceived as Kenya Vision 2030 flagship initiative positioning country as Africa's
emerging hub for technology, innovation, sustainable urban development

*41st International Association of Science Parks (IASP) conference hosted at Konza, 25-27
September 2024

*KoTDA working with multiple international partners: South Korea (KOTRA, KEA), China, Italy,
World Bank

eSource:
https://techinafrica.com/konza-technopolis-boosts-growth-with-strategic-partnerships-betw

een-kenya-and-south-korea/ (August 2025)

eSource: https://en.wikipedia.org/wiki/Konza_ Technopolis

Regional and International Frameworks

*Smart Africa Alliance: Continental smart city initiative providing policy developments,
government announcements

*Kenya Vision 2030: National development blueprint positioning country as middle-income by
2030

¢Africa Agenda 2063: Continental strategic framework for transformation

eSustainable Development Goals (SDGs): Global framework informing county development
priorities

eKenya signed Memoranda of Understanding with various countries for smart city development,
technology transfer, capacity building

eSource:
https://nairobiassembly.go.ke/ncca/wp-content/uploads/paperlaid/2023/NAIROBI-CITY-COU

NTY-INTEGRATED-DEVELOPMENT-PLAN-FOR-2023-2027.pdf

Accountability and Transparency

*Nairobi Integrated Monitoring and Evaluation System (NIMES): County M&E structure for
outcome indicators, data collection/analysis/reporting, dissemination, feedback, citizen
engagement

eInformation from M&E system provides critical input for future program/project design
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*Open Government Partnership commitments aim to improve fiscal/service delivery
transparency, strengthen disaster resilience, enhance accountability

*E-GP system intended to increase civic engagement/oversight in procurement, promote
inclusivity, increase value for money, enable public oversight on project implementation

eSource:
https://nairobiassembly.go.ke/ncca/wp-content/uploads/paperlaid/2023/NAIROBI-CITY-COU
NTY-INTEGRATED-DEVELOPMENT-PLAN-FOR-2023-2027.pdf

eSource:

https://nairobi.go.ke/wp-content/uploads/Nairobi-City-County-Open-Government-Partnersh

ip-Action-Plan-Draft.pdf (2024-2027)

5. Surveillance

Safe City Surveillance Infrastructure

*1,800 CCTV cameras deployed across Nairobi (first phase 2014)

#200 high-definition traffic surveillance infrastructures

*Nearly 2,000 CCTV cameras operational by 2025 across Nairobi and Mombasa
*Facial recognition capabilities linked to police command center

*24-hour real-time security monitoring

eCameras from Huawei (digital CCTV) and Hikvision (facial recognition) operating in central
business district

eIntegrated Control and Communication Center (IC3) at Kenya National Police Headquarters for
centralized monitoring

*360-degree coverage through drone-mounted and vehicle-bound cameras ensuring "no blind
spots"

eLive camera feeds beamed wirelessly to IC3
eSources:

ohttps://www.bbc.com/future/bespoke/specials/connected-world/government.html

ohttps://africachinareporting.com/huaweis-surveillance-tech-in-kenya-a-safe-bet/

ohttps://observer.ug/technology/new-report-exposes-african-smart-cities-as-hubs-for-dig

ital-surveillance/

Surveillance Justification and Stated Purpose
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eCommissioned by President Uhuru Kenyatta as "strategic importance in terms of both national
and economic security"

eResponse to terrorism crisis - particularly September 2013 Westgate shopping complex attack
(67 killed)

eJustified as crime prevention, accelerated response, and recovery

*Public Safety Communication and Surveillance System (IPSCSS) confirmed by President
Kenyatta

eSource: https://www.bbc.com/future/bespoke/specials/connected-world/government.html

Surveillance Concerns and Abuses

eUnwanted Witness 2025 report: Exposes African smart cities as hubs for digital surveillance
targeting citizens, journalists, political opponents

eTechnologies justified as crime prevention are actually tools for monitoring and controlling
populations

eSurveillance technologies in Nairobi linked to Huawei's Safe Cities projects promoting
"pervasive surveillance over the population”

eGrowth of surveillance tools "less about prevention and detection of crime and more about
promotion of specific vision of digitized urban environment"

sSpyware like Pegasus deployed to target journalists and opposition figures, especially during
election cycles

eKenya cited as example where transparency is minimal - unclear who controls footage, who
gets access, how it is used

eSources:

ital-surveillance/

ohttps://epic.org/the-rise-of-chinese-surveillance-technology-in-africa-part-4-of-6/

Data Access and Storage

*CCTV footage and surveillance data stored in cloud
eSophisticated analytics tools for identifying, classifying, matching stored video

*National Police Service exercises wide access over data subjects' information with inadequate
legal safeguards
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*CloudWalk Technology deal with Zimbabwe raises concerns about biometric data being sent to
China - similar concerns applicable to Kenya

eSource: https://www.bbc.com/future/bespoke/specials/connected-world/government.html

Privacy Rights Context

*Dr. Iginio Gagliardone (Oxford): "When it comes to privacy protection laws on personal data,
there is very little in Africa"

eHigh risk for Safe City solutions to be misused "for political or criminal ends" in countries where
institutions and checks on police forces are weak

eSource: https://africachinareporting.com/huaweis-surveillance-tech-in-kenya-a-safe-bet/

Biometric Systems

*Huduma Namba (national biometric ID system) integrated into everyday life

o|f integrated with private sector data (telecoms, banks), could evolve into "Kenya's most
powerful surveillance tool with few legal safeguards against abuse"

eSources:

or-smart-surveillance-in-kenya/

oReferenced in search results

Traffic Surveillance and Enforcement

¢ Al traffic cameras automatically detect violations: speeding, running red lights, illegal lane
changes

eEvidence captured with video, timestamps, location data

eAutomated enforcement reducing human intervention and corruption opportunities

eSource: https:

*Nairobi ITS project includes: intersection surveillance cameras at 25 junctions (Phase 1), vehicle
enforcement systems for automatic detection of violations

oSystem will automatically detect: speeding, running red lights, illegal lane changes
*400 e-policing cameras planned for Phase 2 to capture traffic violations

eOffenders photographed; information relayed to centralized Traffic Management Centre for
action
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eAutomated enforcement expected to reduce corruption by minimizing human intervention
while improving road safety

eSource:

https://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-rollout

(October 2025)

eSource:
https://nation.africa/kenya/news/ai-cameras-photographing-offenders-inside-nairobi-smart-

city-traffic-plan-5251488

CCTV and Facial Recognition Systems

¢"Safe City" project (launched approximately 10 years ago): Collaboration between Nairobi
County Government and Huawei Enterprise

e Approximately 2,000 CCTV cameras deployed across Nairobi providing 24/7 surveillance

eResidents promised "more cameras would lead to less crime" but crime has not disappeared
while privacy slowly is eroding

eTransparency around system is minimal: Unclear who controls footage, who gets access, how
data is used

*Facial recognition capabilities being integrated into surveillance infrastructure
*Al cameras designed to photograph traffic offenders and track movements on roads

eIntegrated Urban Surveillance System (IUSS) for Nairobi Metropolitan: Aimed at improving
security and enhancing traffic flow

eEast African Nature and Science Organization (EANSO) study notes: while CCTV and facial
recognition help crime prevention, they raise significant ethical concerns including privacy
breaches, insecure data storage, potential misuse of personal information

eSource:
https://thekenyatimes.com/latest-kenya-times-news/policing-the-digital-age-the-case-for-sm

art-surveillance-in-kenya/ (September 2025)

eSource: https://www.instagram.com/reel/DQ9UANTkXAg/ (December 2025)

eSource:
https://www.oagkenya.go.ke/wp-content/uploads/2022/08/Integrated-Urban-Surveillance-S

ystem-for-Nairobi-Metropolitan.pdf

Legal and Regulatory Framework

eData Protection Act 2019: Provides regulatory framework for personal data collection,
processing, sharing
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*Modeled after EU's GDPR; ensures Kenyan residents' personal information handled lawfully,
fairly, transparently

eOperating CCTV cameras without compliance can attract fines up to KSh 3 million, prison
sentence up to 10 years, or both

eLaw requires: Data Protection Impact Assessment (DPIA) to identify/address privacy risks; clear
signage informing people they're being recorded; transparency about who is responsible and
why

eHowever, Kenya lacks dedicated surveillance law, instead relying on broad constitutional
provisions and Data Protection Act

eArticle 31 of Kenyan Constitution protects right to privacy

eSource: https://securiti.ai/kenya-data-protection-act-dpa/ (September 2025)

eSource: https://www.instagram.com/p/DNSvxMTIwGx/ (August 2025)

eSource:
https://thekenyatimes.com/latest-kenya-times-news/policing-the-digital-age-the-case-for-sm

art-surveillance-in-kenya/ (September 2025)

Surveillance Powers and Concerns

eNational Intelligence Service (NIS) Act (2012) Article 36: Right to privacy may be limited for
persons suspected of offences; Service may investigate, monitor, interfere with
communications (with warrant under Part V)

eArticle 45: NIS officer power to obtain information/documents; enter places;
search/remove/examine documents; monitor communication; install/maintain/remove
devices

*Prevention of Terrorism Act (2012) Article 35: Rights and freedoms may be limited for
counter-terrorism purposes

*March 2017 Privacy International investigation revealed: NIS has direct access to Kenya's
telecommunications networks allowing interception of communications data and content
without prior notice/judicial authorization and without involvement of telecom providers

*WebintPro contract: Late 2016, Communications Authority finalized contract with Israeli 'web
intelligence' firm for social media monitoring

eCommunications surveillance carried out essentially without oversight, outside of procedures
required by Kenyan law

eIntelligence from phone interceptions regularly shared with police units (GSU-Recce company,
Anti-Terrorism Police Unit) for counter-terrorism operations

eSource: http://www.privacyinternational.org/state-privacy/1005/state-privacy-kenya (January
2019)
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eSource:

https://cipesa.org/2025/03/the-surveillance-footprint-in-africa-threatens-privacy-and-data-

rotection/ (March 2025)

Biometric Identification Systems

*Huduma Namba: Integrated Population Registration System (IPRS) collecting data from dozen
databases held by various government agencies

eSystem includes biometric IDs; Institute of Development Studies (IDS) warns: if integrated with
private sector data (telecoms, banks), could evolve into Kenya's most powerful surveillance
tool with few legal safeguards against abuse

eUser quote from article: "If you are a Kenyan, you are already compromised in this digital age,
with CCTV cameras, facial recognition, and biometric IDs/ huduma namba"

eCentralization of data under Huduma Namba could create Kenya's most comprehensive
surveillance regime

eSource:

art-surveillance-in-kenya/ (September 2025)

eSource: http://www.privacyinternational.org/state-privacy/1005/state-privacy-kenya (January
2019)

Surveillance at Konza Technopolis

eHuawei contract for Konza includes "Public Safe City and Smart Traffic Solution"
ePart of $172.7 million project conceived jointly by ICT ministry and Huawei in 2017
eIncludes surveillance infrastructure as integral component of smart city development
¢Critics concerned about Beijing using projects for surveillance purposes

eSource:
https://www.datacenterdynamics.com/en/news/huawei-build-konza-data-center-and-smart-

city-kenya-chinese-concessional-loan/

eSource:

e-smart-city

Gaps and Recommendations

e|nstitute of Development Studies (IDS) report warns: Kenya embracing surveillance technology
faster than ability to regulate it
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*Recommendation: Parliament should pass specific surveillance laws defining: what data can be
collected, how long kept, under what circumstances shared

*Need for independent oversight body to audit surveillance use, report to public regularly, build
trust

eEast African Journal of Law and Ethics: Technologies can strengthen policing but without strong
oversight, risk breaching privacy and enabling misuse

eSurveillance works best when citizens part of equation promoting collaboration instead of
coercion

eSource:

art-surveillance-in-kenya/ (September 2025)

6. Performance

Crime Reduction Claims

eHuawei claimed 46% drop in crime in Nairobi in first year (2014-2015)
*However: Company has since scrubbed its website of this report

eKenya National Police Service reported smaller drop in 2015, but by 2017 Nairobi's reported
crime rates surpassed pre-installation levels

7,434 crimes reported in 2017 versus 6,732 in 2014 (increase despite surveillance)
eNairobi and Mombasa both saw increases in reported crimes in 2017 and 2018
¢"Paucity of evidence establishing clear positive impact of surveillance cameras"

*Coda/Edgelands Institute June 2023 report: steady rise in criminal activity in Nairobi for nearly
a decade

eHigh-profile events (e.g., April 2018 rape in broad daylight in Nairobi Business Center) led many
to question whether Safe City making any difference

eSources:

ohttps://gz.com/africa/1822312/huaweis-surveillance-tech-in-africa-worries-activists

Emergency Response Performance
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eJanuary 2025 Al-Shabaab attack on upscale Nairobi hotel: Safe City system "put to the test"
oFirst responders located and dispatched through real-time tracking

*|C3 able to locate and retrace attackers' vehicle

eLess than 24 hours later, siege over, all assailants neutralized

ePolice officer: "For many people out there that day, it certainly made a difference between life
and death"

eThomas Lynch (IHS Markit): System provides "vital intelligence post and during event, and also
acts as deterrent. Most importantly, people feel more safe to move around the city"

eSource: https://africachinareporting.com/huaweis-surveillance-tech-in-kenya-a-safe-bet

Traffic Congestion Impact

*Nairobi's traffic congestion costs city $800 million annually (estimated Sh120 billion)
*\Wastes over one hour of residents' daily time

|TS expected to significantly reduce waiting times at junctions through Al signal optimization
*Pilot program on Western Ringroad demonstrated system effectiveness

sSources:

ohttps://automag.co.ke/2025/09/01/how-ai-traffic-systems-reduce-nairobi-congestion/

congestion

Infrastructure Delivery - Konza Technopolis

eSignificant delays: Announced 2008, expected completion 2019, but significantly behind
schedule as of 2020

eCritics argue "Kenya might be getting ahead of itself in building Konza before IT capabilities are
sufficiently developed"

eCompleted projects (as of 2021):

oKonza Complex Office Block (2019)

oNational Data Centre

oHorizontal infrastructure progress: roads, utility corridor, water reclamation facility
eSources:

ohttps://digitalcollections.sit.edu/cgi/viewcontent.cgi?article=3047&context=isp collecti
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Uptake and Usage Metrics

*Phase 1 of Konza (400 acres) estimated to create 12,960 residential units housing 30,000
residents

*National Data Centre received interest from both private and public entities

eSource: https://vision2030.go.ke/press/project-status-of-the-konza-technopolis/

Value for Money Concerns

eSafe City investment of $172.5 million yielded questionable crime reduction results
¢|TS investment of Ksh 7.9 billion aims to address Sh120 billion annual economic drain

eSources: Various cited above

Traffic Management Performance

eBefore ITS implementation: Nairobi ranked as having second worst traffic in Africa by Numbeo
eAverage 52 minutes spent in traffic (2019 figure)

*10-kilometer commute in Nairobi takes average 1 hour 18 minutes, nearly double the time for
same distance in London

Traffic congestion costs Kenyan economy approximately $1 billion annually (2019 estimate);
some reports cite as high as KSh 120 billion

eBefore: Commuters spent up to 3 hours daily in gridlock; public transport chaotic, dominated by
matatus with no central coordination

*Pilot ITS results: Seven intersections piloted on Western Ringroad from Yaya Centre to Waiyaki
Way (KURA-Huawei partnership) demonstrated system effectiveness

*Al-based traffic management systems piloted show potential to reduce congestion and lower
emissions

sExpected outcomes from full ITS deployment: Reduced congestion, lower carbon emissions,
safer/faster travel; significantly reduced waiting times at junctions

eExample benefit: Student from Embakasi can reach CBD in under 30 minutes via commuter rail
compared to 90+ minutes before

eSource:
https://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-rollout
(October 2025)

eSource: https://www.youtube.com/watch?v=D5 _XQ3ejcs (December 2024)
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eSource: https://www.youtube.com/watch?v=qPgKOxTswyU (July 2025)

Digital Services Uptake

seCitizen platform: Provides 16,000+ services from 100+ Ministries, Counties, Departments,
Agencies

*Nairobi County revenue collection fully digitized under Governor Sakaja's leadership; move
significantly improved efficiency, transparency

eGovernor Sakaja honored as "Digital Excellence Champion"; Nairobi County recognized as
"Best county in public digitization"

eCounty receiving awards for digital transformation achievements

*M-Pesa processes 4,500-6,000 transactions per second (2025), scalable to 12,000;
demonstrates massive adoption and reliability

eSmart water meters implemented by NCWSC resulted in: improved billing accuracy, increased
revenue collection, reduced water waste from leaks

eSource:

eSource:
https://developingtelecoms.com/telecom-technology/financial-services/19098-safaricom-an

nounces-biggest-m-pesa-upgrade-in-ten-years (September 2025)

Water Service Performance

eSmart metering results in Kenya: Utilities like NCWSC and NAWASSCO (Nakuru) achieved
improved billing, revenue collection, reduced waste

eEarly leak detection minimizes water losses; improved billing accuracy reduces Non-Revenue
Water (NRW)

*Eldoret Water and Sanitation Company (ELDOWAS): Installing 12,790 ultrasonic smart water
meters (partnership with Danco Capital, Diehl Metering)

eSmart meters reduce manual readings, minimize human error, save staff time
eTransparent/timely billing strengthens customer trust
*Real-time data helps utilities plan infrastructure investments, optimize resources

eExample from Shinyalu, Kenya: Smart meters helped identify/repair leakages, safeguarding
water quality, improving availability
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*Cape Town case study: Smart water metering during severe drought helped conserve water by
alerting consumers to usage patterns; city reduced consumption, avoided running out of
water

eSource:
https://www.nepad.org/blog/safeguarding-africas-water-resources-leveraging-smart-water-

meters-technology (May 2023)

eSource: https://waspakenya.or.ke/smart-metering-a-game-changer-in-water-management/
(October 2025)

Waste Management Efficiency

eKiambu Municipality Al-enabled waste management: 26 stakeholders engaged across solid
waste streams (property managers, waste generators, collectors, recyclers, government)

oSystem delivery includes: waste/recycling segregation training with local partners; 40-slide
training presentation developed

eData analytics and loT being tested in Nairobi showing 20% improvement in collection
efficiency

eSmart bins in Kigali commercial districts improved collection efficiency by 30% in pilot areas

eExpected impacts: significant reduction of waste generation, increased recycling,
improved/regular waste collection, more efficient disposal, reduced GHG emissions from
landfills

*Barcelona smart bins with fill-level sensors reduced collection costs by 40% while minimizing
vehicle emissions

eSingapore smart systems optimized collection routes, reducing fuel consumption by 20%

eSource:

https://www.urbanagendaplatform.org/best-practice/utilizing-artificial-intelligence-improve

d-solid-waste-management-kiambu-kenya (February 2025)

eSource:
https://nation.africa/kenya/health/transforming-waste-management-innovations-shaping-af
rica-s-future-4905938 (January 2025)

Energy Performance

*UNEP Nairobi building: 6,000 m? solar panels generate estimated 750,000 kWh annually,
meeting electricity needs; payback period estimated around 10 years based on current
electricity prices

eHigh solar yield in Nairobi supports panels almost year-round

*Excess solar power can be used by other buildings on campus
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*Buildings with solar integration significantly reduce reliance on national grid, lowering utility
bills for residents

eKenya's national solar capacity hit impressive 210 MW milestone
eKenya world leader in per capita solar system installations

eGovernment incentives include zero-rated import duty and VAT on renewable energy
equipment encouraging adoption

eSource: https://www.uncclearn.org/wp-content/uploads/library/unep148.pdf

eSource:
https://www.pvknowhow.com/news/kenya-green-building-solar-stunning-2024-sustainabilit

v-boost/ (October 2025)

Konza Technopolis Progress

*Phase One infrastructure completed 2022: 40+ km modern roads, 170 km water/drainage
systems, 6km underground utility tunnel

eKonza Complex nine-story office block completed 2019, housing headquarters, Open University
of Kenya

eInvestment status (2022-23): At least 75% of Phase One parcels committed by investors

eInvestors include: Riara University, Africa Center for Technology Studies, National Construction
Authority, National Housing Corporation

eFebruary 2025: Government issued ultimatum urging investors to begin developing plots;
pushing for rapid development

eChallenges: Slow realization bred "white elephant" narrative; public skepticism; funding gaps
(requires KSh 80+ billion, only modest sums in early budgets)

*CEO John Paul Okwiri: "We're building from scratch, not renovating... What matters is we're
laying the right foundations" - emphasizes measuring progress in decades not headlines

ePhase One intended to create at least 16,000 jobs upon completion
eSource: https://en.wikipedia.org/wiki/Konza_Technopolis

eSource:
https://techinafrica.com/konza-technopolis-boosts-growth-with-strategic-partnerships-betw

een-kenya-and-south-korea/ (August 2025)

eSource: https://techtrendske.co.ke/2025/05/10/konza-technopolis-progress-update-2025
(May 2025)

Digital Readiness
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eJune 2024 UNDP Digital Readiness Assessment: First subnational assessment to evaluate
Nairobi's digital capabilities

eAssessment identifies key areas for strategic investment and improvement

eEvaluation covers: technology infrastructure, connectivity, data management, service delivery
capacity, digital skills, stakeholder collaboration

*Results to guide transformative journey towards becoming smart and digital hub

eSource:

ational-digital-readiness-assessment-transform-nairobi-smart-and-digital-hub (June 2024)

7. Social Benefit

Public Safety Improvements (Claimed)

1.Shaka Kwach (Safaricom): Safe City solution "drastically improved criminal
investigation, cross-agency collaboration and emergency response efficiency"

eImproved coordination - prior to Safe City, police lacked coordination, could take hours to
respond on "first come first serve" basis

eThomas Lynch: "People feel more safe to move around the city"

eSource: https://africachinareporting.com/huaweis-surveillance-tech-in-kenya-a-safe-bet

Transportation and Mobility Benefits

oAl traffic system expected to deliver:
°Shorter commutes through dynamic signal timing
oSafer roads through automated violation detection discouraging reckless driving
°Transparency in traffic enforcement minimizing corruption
oReal-time traffic information for motorists
eReduced stop-and-go moments waste less time and fuel
eSources:

ohttps://automag.co.ke/2025/09/01/how-ai-traffic-systems-reduce-nairobi-congestion

ohttps://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-roll

out

eNairobi Railway City Vision: Building multi-modal hub integrating commuter rail, bus rapid
transport, cycling lanes, pedestrian walkways
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*New central station to handle 400,000 passengers daily by 2030, scaling to 600,000 by 2045
*Reduced congestion, lower carbon emissions, safer/faster travel

eStudent from Embakasi can reach CBD in under 30 minutes via commuter rail compared to 90+
minutes before

*Nairobi Expressway (completed 2022): Cut travel times to Jomo Kenyatta International Airport
from 2 hours to about 20 minutes

eFour ring roads around capital (built by Chinese companies, totaling ~120km) help divert traffic
outside city

eSource: https://www.youtube.com/watch?v=qPgKOxTswyU (July 2025)

eSource: https://www.youtube.com/watch?v=D5__XQ3ejcs (December 2024)

Education and Skills Development

eKenya Advanced Institute of Science and Technology (KAIST) under construction at Konza
°Modeled after South Korea's renowned KAIST
°$8 million loan from Korean government
oFirst cohort of postgraduate students: 2026

°Programs: mechanical engineering, electrical and electronic engineering, ICT
engineering, chemical engineering, civil engineering, agricultural biotechnology

*China-Africa digital learning center launched February 2025 hosted by Open University of
Kenya

eKonza supports startup ecosystem through research labs, incubation centers, ICT education
advancement

eSources:

hips-between-kenya-and-south-korea/

oReferenced in African-Smart-Cities-Biblio.md

Digital Inclusion Challenges

*Only 28% of sub-Saharan Africa residents have internet access, dropping below 10% in
informal settlements

eCreates fundamental barrier to smart city participation

*1GB data costs 7.12% of average monthly income - far exceeding Broadband Commission
affordability target
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*27% of older people in African urban areas lack internet access
eDigital divide between urban and rural areas potentially excludes vulnerable populations
eSmart cities risk becoming "surveillance cities for the poor and service cities for the wealthy"

eKibera example: Residents spend 3 hours daily navigating congested, unmapped routes outside
digital platforms

eSources:

ohttps://www.citymonitor.ai/analysis/african-smart-city-inclusive

ohttps://www.africanleadershipmagazine.co.uk/smart-cities-in-africa-whats-the-share-of
-urban-populations

Social Inequality Concerns

e African cities have highest levels of social inequalities globally according to African
Development Bank

eSmart cities risk deepening existing inequalities and amplifying spatial exclusion through
privatization and marketization

eSmart cities layered over existing spatial injustices risk accentuating "Africa's urban legacy of
institutionalized inequities"

e Al systems with biased training datasets might exclude marginalized communities: informal
settlement residents, rural migrants, women, economically disadvantaged groups

eUrban poor with insufficient knowledge, capabilities, skills for digital interfaces risk digital
exclusion from automated public services

e\Warning against creating "new class of unfit-for-smart-city urban dwellers" in growing African
slums

eSources:

ohttps://www.citymonitor.ai/analysis/african-smart-city-inclusive

ohttps://www.urbanet.info/smart-city-is-africa-ready-echoes-from-african-urban-slums

oReferenced in African-Smart-Cities-Biblio.md

Startup Ecosystem and Innovation

eInnovate Nairobi Tech Week - initiative led by Nairobi City County Government within Digital
Economy and Startup subsector
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eNairobi City County functions include:
oCoordinate Nairobi County Startup Stakeholder engagement
oEstablish Nairobi as Africa's Startup Market Launchpad
°Sub-county/ward based incubation programs
oStartup seed funding and grant mechanisms

*Nairobi recognized as one of major entrepreneurial hubs in Africa

eKenya's startup ecosystem particularly strong in climate tech, e-commerce, fintech, agritech,
healthtech, edtech

©2023: 15% increase in healthtech startups, 10% increase in edtech startups
eSources:

ohttps://nairobi.go.ke/innovation-and-digital-economy

° .//innovatenairobi.go.k

ohttps://www.trade.gov/country-commercial-guides/kenya-digital-economy

Housing and Living Conditions

*Nairobi's population doubled across last 20 years to nearly 4.5 million
*Buildings situated extremely close, limiting natural light, causing reliance on electricity
eOverpopulation led to neighborhoods forming with little or no planning or infrastructure

eKonza Phase 1: 12,960 residential units for 30,000 residents with affordable housing
component

eSource: https://constructsteel.org/steel-projects/kenya-konza-smart-city/

Informal Settlement Upgrading

*Kenya Informal Settlements Improvement Project (KISIP) Phase 2: Upgrading 81 settlements
across 23 counties; 400,000 Nairobi residents benefiting

*Over 60% of Nairobi's population lived in slums occupying just 5% of land

eInfrastructure improvements include: roads, footpaths, storm drains, street lights, sanitation
blocks, cyber hubs

eLand tenure regularization: Gives residents legal ownership, reducing eviction risk
eOutcomes: Safer streets, cleaner environments, empowered communities

eYouth access digital skills through ICT hubs; women-led groups run businesses (cafeterias,
daycare centers) as social enterprises
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eExample - Kariobangi South: Youth group runs laundry and ICT hub, creating jobs and digital
access for community

ePublic sanitation blocks, cyber hubs, lactation rooms now part of daily life

eSource: https://www.youtube.com/watch?v=gPgKOxTswyU (July 2025)

Market Modernization and Women's Empowerment

*Markets like Wakulima (Riri) being rebuilt with modern stores, daycare centers, storage
facilities

eBefore: Markets informal, unsafe, lacked basic amenities

eNow: Child care centers, storage units, food courts included; traders (mostly women) work
safely while children cared for

*Boosts women's economic participation; creates clean, organized, inclusive trading spaces

eHawkers integration: Previously criminalized hawkers being integrated into formal markets with
licenses

eSource: https://www.youtube.com/watch?v=qPgKOxTswyU (July 2025)

Digital Literacy and Skills Training

*National Digital Literacy Skills Curriculum launched at Connected Africa Summit (May 2025)

eTargets 20 million digitally empowered citizens by 2032 - flagship initiative under Kenya
National Digital Master Plan

eStrengthening Digital Communities Project: Over 600,000 citizens already benefited

eCurriculum prioritizes: women, youth, informal sector workers; enhancing access to technology
and digital skills

*Four levels: Foundation, basic, intermediate, advanced; emphasizes foundational/basic skills for
widespread accessibility

ePractical training in: using smartphones for business, accessing public Wi-Fi, comparing online
market prices, leveraging social media for marketing

*Program tackles barriers: device affordability, internet access, electricity availability

*|CT Authority: Rolling out digital skills training; Kibabii University among approved training
centers

oSkills for Africa Training Institute: Offers Digital Literacy Training Course covering principles,
needs assessment, strategies, tools, advocacy, community development, evaluation

*Training locations include Nairobi with course fees starting KSh 1,500 ($1,500 for certain
international venues)
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eSource:
curriculum-at-connected-africa-su

https://www.kictanet.or.ke/kenya-launches-digital-literac

mmit/ (May 2027)
eSource: https://kibu.ac.ke/training-on-ict-literacy/

eSource: https://skillsforafrica.org/course/digital-literacy-training-course (2024)

Youth Empowerment and Innovation Hubs

eDorobo Girls Centre: Youth access digital training and online jobs; part of national push to
equip every ward with tech hubs

eDigital hubs offer: coding, freelancing, digital marketing courses

eNational plan to set up digital hubs in every ward enabling youth to access computers, internet,
digital training

eInnovate Nairobi Tech Week: Second edition held August 2024; theme "Innovation for All:
Crafting a Tech-Driven Future of Boundless Opportunity"

¢Officially opened by Governor Sakaja Johnson and Deputy Governor Njoroge Muchiri at
University of Nairobi

eKonza partnership to train 1,000,000 youth in Al and cybersecurity (April 2024)
eDevelopment of human capital core to meaningful smart city progress

eSource: https://www.youtube.com/watch?v=qPgKOxTswyU (July 2025)

eSource:
https://nairobi.go.ke/nairobi-city-county-holds-second-edition-of-innovate-nairobi-tech-wee
k-2024 (August 2024)

eSource: https://techtrendske.co.ke/2025/05/10/konza-technopolis-progress-update-2025/
(May 2025)

Healthcare Access Improvements

eKenyatta National Hospital: Solar PV system project (€50,000 grant from Cities Climate Finance
Gap Fund) to meet growing electricity demand while increasing energy independence

*Smart technology improving emergency response times and specialized care delivery
*Reduced reliance on expensive private hospitals; faster emergency response
eDigital health initiatives expanding access to healthcare services in underserved areas

eSource:

to-bolster-and-green-its-energy-supply (July 2025)
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eSource: https://www.youtube.com/watch?v=qPgKOxTswyU (July 2025)

Public Participation and Civic Engagement

*Open Government Partnership commitments: Online public participation platforms catalyzing
citizen involvement in every stage of public policy formulation

*Wi-Fi zones and public parks being added to underserved areas
*More inclusive urban economy, safer, more vibrant public life
Citizens gain access to services and opportunities improving quality of life and financial outlook

*Mobile money (M-Pesa) enables payment for utilities (water, energy, transportation), giving
consumers information to control costs

eSource:
https://nairobi.go.ke/wp-content/uploads/Nairobi-City-County-Open-Government-Partnersh

ip-Action-Plan-Draft.pdf (2024-2027)

eSource: https://www.urbanet.info/mpesa-kenya-how-it-is-changing-everyday-life/ (April 2025)

8. Environmental Benefit

Konza Technopolis Green Infrastructure

eGreen building standards mandatory for all structures

*Emphasis on energy efficiency, water conservation, eco-friendly materials
eSolar panels integration

eRainwater harvesting systems

ePassive cooling techniques reducing reliance on non-renewable resources

*Green spaces: Parks, conservation areas, tree-lined streets for carbon sequestration,
temperature regulation, biodiversity conservation

eSources:

ohttps://www.esgrelab.com/post/future-cities-konza-kenya

Energy Management

eSmart grid for efficient energy distribution with real-time monitoring

ePrioritizes critical areas during peak hours
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eIntegrates renewable energy sources including solar power
eAutomated energy systems optimize electricity use

*Green energy throughout city design

eSources:

ohttps://www.esgrelab.com/post/future-cities-konza-kenya

oReferenced in African-Smart-Cities-Biblio.md (Eko Atlantic analysis applicable to Konza)

Water Management

eSmart water grids to minimize waste

e\Water reclamation facility constructed

eRainwater collection and utilization integrated into infrastructure
eSustainable water use practices

eSources:

ohttps://www.esgrelab.com/post/future-cities-konza-kenya

ohttps://vision2030.go.ke/press/project-status-of-the-konza-technopolis/

Waste Management

*Envac pneumatic waste collection system - Africa's first
*8 million euro investment
eCapacity: 40 tonnes of solid waste daily
*Waste separation at source: organic, mixed, plastic, paper
esAutomated vacuum transport through underground pipes to central collection station
sEliminates traditional garbage trucks reducing carbon emissions and noise pollution
eCleaner, more hygienic, organized environment
eAligns with Konza's vision of becoming zero-emission smart city
*E-waste demonstration facility planned
oAfrica generates approximately 2.9 million metric tons of e-waste annually
°Only 1% of Kenya's e-waste disposed of properly
oRest often burned, releasing harmful pollutants (dioxins, cadmium, beryllium)

eSources:
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Air Quality and Emissions Reduction

*Reduced idling from Al traffic optimization lowers vehicle emissions
eContributes to better air quality

*Mixed-use development promoting walkable environment reduces traffic congestion and cuts
emissions

eSource: https://automag.co.ke/2025/09/01/how-ai-traffic-systems-reduce-nairobi-congestion/

Sustainable Urban Planning

*Mixed-use development where residential, commercial, recreational spaces coexist
*Walkable, connected environment reducing car reliance

*Promotes public transit and smart mobility solutions

eUnderground utilities

eArchitectural design integrates solar power and rainwater collection

eLocal sourcing of construction materials to minimize environmental impact

*|EA estimates operation of buildings accounts for 30% of global final energy consumption -
Konza developers consider entire life cycle

eSources:

ohttps://www.esgrelab.com/post/future-cities-konza-kenya

ohttps://constructsteel.org/steel-projects/kenya-konza-smart-cit

Solar Energy Adoption

+88 Nairobi Condominiums (44-storey): Partnership with Azuri Technologies integrating solar
power to significantly reduce carbon footprint

*Britam Tower: Rooftop solar system designed to slash carbon emissions

*UNEP Nairobi building: 6,000 m? of solar panels making it first solar-powered UN office in
world; generates 750,000 kWh annually (energy neutral over year)

eHigh solar yield in Nairobi (abundant sunlight almost year-round) makes solar power best
renewable energy source
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eKenya's solar capacity reached 210 MW milestone; facility achieving record high demonstrating
viability and increasing scale

eGovernment incentives: zero-rated import duty and VAT on renewable energy equipment

*Buildings integrating solar drastically reduce environmental footprint, decrease collective
carbon emissions

eSource:
https://www.pvknowhow.com/news/kenya-green-building-solar-stunning-2024-sustainabilit
y-boost/ (October 2025)

eSource: https://www.uncclearn.org/wp-content/uploads/library/unep148.pdf

eSource:

https://www.smartcitiesdive.com/ex/sustainablecitiescollective/green-buildings-sprouting-n

airobi-kenya/709331/

Green Building Standards

*Green Africa Building Standards, Certification and Rating Systems: Created by Green Africa
Foundation with public, private, academia, civic sectors

*"Green Mark" award certificate given to buildings respecting green best practices

eKenya recognizes certifications: EDGE (Excellence in Design for Greater Efficiencies by IFC), LEED
(Leadership in Energy and Environmental Design by USGBC), Green Star, Safari Green
Building Index (SGBI) adapted for East African context

eStrathmore Business School: Awarded Best Green Building Development in Africa; completely
fitted with indoor air quality to LEED standards

eFeatures: optimum relative air changes using evaporative cooling air units, rainwater
collection/underground storage, LED lighting connected to Photovoltaic Solar Louvers

eGreen building features include: high-performance insulation, optimal building orientation,
cross-ventilation, strategic window placement for natural cooling

eSource:
https://www.smartcitiesdive.com/ex/sustainablecitiescollective/green-buildings-sprouting-n

airobi-kenya/709331/

eSource: https://www.gazebohomes.com/eco-friendly-apartments-nairobi/ (July 2025)

Water Conservation and Management

*Smart water meters detect leaks early, preventing waste before it escalates; can waste
thousands of liters annually if undetected

*Real-time monitoring enables utilities to optimize water distribution networks, reduce wastage,
ensure reliable supply
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*Maji Wazi project (Mathare Slum): Smart Water Management integrating ICT to monitor water
resources, diagnose problems, improve efficiency

eSensors measure service performance (supply, flows, leakage) and environmental data
(contamination)

eWater ATMs in underserved areas provide clean water access while monitoring usage

eSmart metering supports water conservation efforts; consumers gain information to control
usage

*Better monitoring enables smarter management of increasingly scarce water resources (climate
resilience)

eSource:

https://www.nepad.org/blog/safeguarding-africas-water-resources-leveraging-smart-water-

meters-technology (May 2023)

eSource: https://www.urbanet.info/mpesa-kenya-how-it-is-changing-everyday-life/ (April 2025)

Waste Management and Circular Economy

*Smart waste bins optimize collection routes/schedules, ensuring timely pickup before bins
overflow

*Bins differentiate waste types (organic, plastic, metal) making sorting more efficient,
streamlining citywide recycling

*GPS-enabled tracking reduces diversion to illegal dumpsites; increases accountability

eAutomated sorting technology using Al more accurate/efficient than manual sorting; reduces
contamination of recyclable materials

*Waste-to-Energy (WTE) plants proposed: Convert waste to electricity/biogas; address two
critical issues: reducing landfill environmental impact, providing sustainable energy

*Biogas from organic waste could power homes, schools, small businesses in informal
settlements

eAl-enabled waste platform incentivizes residents to recycle more through service charge
discounts based on recycling levels

eExpected outcomes: Reduced GHG emissions from landfills, improved air quality via lowered
emissions, promotion of sanitation services

(November 2024)

eSource:

d-solid-waste-management-kiambu-kenya (February 2025)
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Traffic and Air Quality

*Nairobi ITS expected outcomes: Lower carbon emissions through reduced congestion,
optimized traffic flow

eSmart traffic management minimizes unnecessary stops, reduces time vehicles spend idling

eIntegration of commuter rail, bus rapid transport, cycling lanes, pedestrian walkways reduces
reliance on private vehicles

¢Digital monitoring of air quality planned as part of open data initiative

eReal-time air quality data collection to inform policy decisions, improve environmental
management

eSource:
https://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-rollout
(October 2025)

eSource:
https://nairobi.go.ke/wp-content/uploads/Nairobi-City-County-Open-Government-Partnersh

ip-Action-Plan-Draft.pdf (2024-2027)

Green Infrastructure at Konza

*Konza Technopolis features: Landscaped green corridors, wastewater recycling system, green
buildings

eParks, conservation areas, tree-lined streets as core elements of urban development
eSmart grids for efficient energy distribution
eDesign calls for combining high-tech digital interventions with sustainable infrastructure

*Phase planning emphasizes environmental protection, resource conservation, efficient
energy/water management

eSource:
https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-devel

opment (October 2025)

eSource:
https://www.linkedin.com/pulse/future-cities-konza-kenva-esg-real-estate-laboratory-o9uyf
(January 2025)

Climate Change Adaptation

eDigital tools supporting climate resilience through better data collection and analysis

eSmart systems enable cities to monitor environmental challenges, respond proactively
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*Open data on climate change planned to inform evidence-based adaptation strategies
*Water management improvements support climate adaptation as resources become scarcer
*Green buildings and renewable energy reduce vulnerability to climate impacts

eSource:
https://nairobi.go.ke/wp-content/uploads/Nairobi-City-County-Open-Government-Partnersh

ip-Action-Plan-Draft.pdf (2024-2027)

9. Economic Benefit

Job Creation

eKonza Technopolis aims to create over 100,000 jobs

ePresident Ruto: Konza Digital Media City will "expand opportunities for our youth in the creative
economy"

eKenya's creative industry estimated at over $2 billion in total sales, projected to grow annually
at 10.3%

*50,000+ sustainable technology jobs targeted through digital economy initiatives
eSources:

ohttps://konza.go.ke/kenya-signs-a-financing-agreement-with-republic-of-korea-for-the-d

evelopment-of-a-digital-media-city-at-konza/

ohttps://constructsteel.org/steel-projects/kenya-konza-smart-city/

ohttps://invest.jointsdgfund.org/digiken-facilit
*Konza Phase One: Intended to create at least 16,000 jobs upon completion

*Konza housing project: Government target of 10,000 homes within city; development will
create up to 1,000 jobs at full capacity

eDigital economy expansion creating opportunities in: software development, data analysis, ICT
services, digital content creation

*M-Kopa Solar, M-Maji, M-Kazi, M-Prep: Start-ups creating employment opportunities
¢|CT hubs in informal settlements enabling youth to access online jobs, freelancing opportunities

*Women's economic participation boosted through formalized market spaces, business
opportunities

eSource: https://en.wikipedia.org/wiki/Konza Technopolis
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eSource:

https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-devel

opment (October 2025)

eSource:
https://eprints.whiterose.ac.uk/id/eprint/205853/1/Nairobi s Rise as a Digital Platform

Hub.pdf (2022)

GDP Contribution

eKonza aims to contribute at least 2% of national GDP
eDigital economy projected to contribute 10% to Kenya's GDP by 2030

eSources:

oReferenced in African-Smart-Cities-Biblio.md

Startup Ecosystem and Investment

*$638 million in startup funding secured in 2024 (29% of Africa's total)

*$800 million in venture capital funding in 2023

*Kenya outperformed Nigeria, Egypt, South Africa on pure dollar basis

*Nairobi built reputation as one of major entrepreneurial hubs in Africa

sClimatetech sector saw significant investments: d.light secured $176 million round (July 2024)

*Tatu City invested over $500 million in infrastructure (January 2025)

eDigital economy valued at over $1 billion ("Silicon Savannah")

eSources:
ohttps://startupgenome.com/ecosystems/nairobi
ohttps://www.trade.gov/country-commercial-guides/kenya-digital-econom

ohttps://auth0.com/blog/kenya-passes-data-protection-law-inspired-by-gdpr/

Economic Losses from Congestion

e Traffic congestion costs Nairobi $800 million annually (Sh120 billion)
¢|TS investment aims to recover these losses through efficiency gains

eSource: https://automag.co.ke/2025/09/01/how-ai-traffic-systems-reduce-nairobi-congestion/
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Technology Sector Growth

eKonza positioned as "Africa's Silicon Savannah"

eDesigned as world-class technology hub to drive economic growth
eEasy access to port at Mombasa for tech export

*Aims to create sustainable production capacity in tech sector for export
*Over 80 companies operating at Tatu City

*Global tech players (Google, Microsoft, Amazon Web Services) setting up development centers
in Nairobi

*U.S. partnership under CHIPS and Science Act supporting Kenya's semiconductor ambitions
eSources:
ohttps://constructsteel.org/steel-projects/kenya-konza-smart-cit
ohttps://startupgenome.com/ecosystems/nairobi

africas-digital-and

how-startups-are-ridin

ohttps://dawan.africa/news/kenyas-tech-lea

-trade-boom

Trade and Regional Integration

eAfrican Continental Free Trade Area (AfCFTA) - world's largest single market connecting 1.4
billion people

*Gives Kenyan startups continental runway

eStartups expanding across Africa: M-Pesa, Twiga Foods, Cellulant, Kwara
eGovernment aims to attract 5 million visitors annually by 2027

eDigital Nomad Visa (October 2024) to attract remote workers

eSources:

-trade-boom

ohttps://startupgenome.com/ecosystems/nairobi

Creative Economy and Digital Media

*Konza Digital Media City (160 acres) - state-of-the-art facility
ePosition Kenya as creative and content industry leader in Africa

eHost multi-media training institutes, digital media enterprises, post-production studios (gaming
and animation), music production
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eProfessional-level skilling in gaming, animation, filming, photography, entertainment, software
development

oFilm studios, broadcasting stations, innovators within media space
*Tyler Perry Studios visit by President Ruto highlighting opportunities

eSource:

opment-of-a-digital-media-city-at-konza/

MSME and Financial Inclusion

*DigiKen Facility: $55M investment to scale Kenya's digital platform revolution
eProvide digital business financing for 5,000+ MSMEs and local startups

eEmpower 500,000+ women, youth, and marginalized community members to participate in
digital economy

eSource: https://invest.jointsdgfund.org/digiken-facilit

Economic Challenges

*Only 20% of startups survive past five years - limited credit access, uneven regulatory
frameworks

eSource:
https://dawan.africa/news/kenyas-tech-leap-how-startups-are-riding-africas-digital-and-trad

e-boom

Fintech Innovation and Financial Inclusion

*M-Pesa: Evolved from simple money transfer to Africa's largest fintech ecosystem

eEnables millions without bank accounts to access financial services

*M-Pesa's success spawned entire ecosystem of companies concentrating on digital economy
*Mobile lending and investment platforms for mobile devices expanding financial access

*Pay-as-you-go services for electricity (M-Kopa Solar), water making utilities accessible to
low-income households

*Helps households control when they access/use utilities; revolutionary for resource-constrained
households

sFintech 2.0 platform (2025): Positions M-Pesa to meet growing demands of Africa's digital
economy, unlock Al-driven innovation
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ePlatform supports business-to-business transactions, person-to-government payments
expanding economic opportunities

eSource:

nounces-biggest-m-pesa-upgrade-in-ten-years (September 2025)

eSource:
https://eprints.whiterose.ac.uk/id/eprint/205853/1/Nairobi s Rise as a Digital Platform

Hub.pdf (2022)

Business and Investment Attraction

*Nairobi as "Silicon Savannah": Emerged as beacon of innovation in Africa

¢City's commitment to technological development, youthful tech-savvy population positioned it
as key player in global innovation ecosystems

*High smartphone penetration, growing middle class offer fertile ground for entrepreneurs, tech
innovators, investors

*Major companies with African headquarters in Nairobi: Google, IBM, Microsoft

#2024 Microsoft expansion: Africa Development Center in Nairobi focusing on Al and cloud
computing technologies

eAmazon Web Services (AWS): Recently launched specialized programs for Nairobi's growing
tech talent

eInvestment by global giants positions city as trailblazer in technology-driven job creation
*By 2022-23: At least 75% of Konza Technopolis parcels committed by investors

*Nxtra Data Centre investment: Multi-million-dollar 44MW facility represents major vote of
confidence in Kenya's digital economy

eSource:
https://www.iankhan.com/nairobi-innovation-ecosystem-2025-pioneering-africas-tech-renai
ssance/ (January 2026)

eSource: https://en.wikipedia.org/wiki/Konza Technopolis

eSource:
https://www.zawya.com/en/economy/africa/kenyas-tech-evolution-construction-of-colossal-

-centre-underway-at- -city-tvih3cOv (January 2026)

Startup Ecosystem

*Nairobi home to robust range of industries and startups, particularly excelling in fintech,
agriculture tech, mobile innovation
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*Major triumphs: M-Pesa revolutionary mobile money transfer solution cemented Nairobi's
reputation globally

*Emerging sectors gaining traction: artificial intelligence (Al), blockchain, renewable energy
solutions

eNotable startups: Twiga Foods, Flutterwave, Sendy showcase vibrant entrepreneurial spirit

eKonza Startup Ecosystem Implementation Plan: Support for tech startups with state-of-the-art
infrastructure

eDigital Media City (160 acres): Serve as anchor tenant for Phase Two; offer shared
infrastructure to content creators and digital innovators

eOver 50 startups and multinational tech firms hosted at Konza by 2025

¢Al and Cybersecurity Training: Partnership to train 1 million youth supporting skilled workforce
development

eSource:
https://www.iankhan.com/nairobi-innovation-ecosystem-2025-pioneering-africas-tech-renai
ssance/ (January 2026)

eSource: https://techtrendske.co.ke/2025/05/10/konza-technopolis-progress-update-2025/
(May 2025)

Economic Efficiency Gains

*Traffic congestion costs: Estimated KSh 120 billion annually in lost productivity, wasted fuel,
pollution

*|TS project aims to directly address these economic costs by creating efficient, predictable
urban road network

*Smart water meters enable utilities to collect sufficient revenue to invest in infrastructure
upgrades; reduce Non-Revenue Water losses

eDigital payment systems reduce transaction costs, increase efficiency of business operations

sE-government platforms reduce time/cost for citizens and businesses to access government
services

eAutomated processes reduce corruption opportunities, improve value for money in public
procurement

*Real-time data from smart systems enables evidence-based decision-making, optimizing
resource allocation

eSource:
https://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-rollout
(October 2025)
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eSource:

https://www.nepad.org/blog/safeguarding-africas-water-resources-leveraging-smart-water-

meters-technology (May 2023)

Property and Real Estate Development

eSmart and green features increasingly reward properties in market; no longer luxury but
strategic necessity

*Properties offering holistic approach to modern, responsible living (tech convenience +
environmental stewardship) command premium

*Gazebo Apartments and similar developments integrating smart home technology with
sustainable practices

eGreen buildings offer significant economic benefits through lower operational costs, enhanced
property value

*Konza City housing development: 120 homes under construction; panoramic view of city's
urban development

eLong-term planning and urban infrastructure strategies attracting real estate investment

eSource: https://www.gazebohomes.com/eco-friendly-apartments-nairobi/ (July 2025)

eSource:
https://nairobi.go.ke/nairobi-county-benchmarks-smart-city-development-at-konza-technop
olis (September 2024)

Revenue Collection and Public Finance

*Nairobi County revenue collection fully digitized: Significantly improved efficiency and
transparency

eDigital payment systems reduce leakage, improve revenue collection for both national and
county governments

eE-procurement and open contracting increase value for money in public spending

eSmart metering for water and electricity improves utility billing accuracy, reduces losses,
increases revenue for reinvestment

eData-driven decision making helps optimize public investment, reduce waste

eSource:

s-nairobi-county-excels-in-ict-service-delivery-n365766

Regional Digital Hub Positioning
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eKenya's digital agenda aims to transform country into regional ICT hub

eKenya National Digital Master Plan targets increasing fiber optic coverage to 100,000 km,
digitizing 80% of public services

*World Bank project aims to strengthen Kenya's capacity to drive regional digital integration with
positive spillovers to other countries

eExpanded connectivity reduces need for travel to access information/services, minimizing
carbon footprint while enabling economic participation

eRegulatory and policy harmonization with regional initiatives supporting expanded access to
regional and global markets

eSource:
https://www.worldbank.org/en/news/press-release/2023/04/05/kenya-afe-and-the-world-b

ank-group-provide-a-390-million-boost-the-digital-economy (April 2023)

10. Systems

Surveillance and Public Safety Systems

eIntegrated Urban Surveillance System (IUSS) / Safe City Project
21,800+ CCTV cameras across Nairobi and Mombasa
oFacial recognition capabilities
©24/7 real-time monitoring
oIntegrated Control and Communication Center (IC3) at National Police Headquarters
oCloud storage for surveillance data
oVendor: Huawei (cameras, eLTE network) and Hikvision (facial recognition)
oQperational partner: Safaricom
oCoverage: Downtown Nairobi, city checkpoints, major highways
*Public Safety Communication and Surveillance System (IPSCSS)
oNearly 2,000 CCTV cameras operational
oSupports 9,000+ police officers and 195 police stations

oSources: Multiple cited above in Surveillance section

Transport Management Systems

*Nairobi Intelligent Transport System (ITS)
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0125 intersections (Phase 1: 25 junctions by Feb 2027)
°360-degree Al cameras

oComputer vision vehicle detection

oloT sensors and smart traffic lights

°GPS vehicle tracking

°Machine learning traffic optimization

°Automated violation detection

°Traffic Management Centre at City Cabanas, Mombasa Road
030 traffic checkpoints

010 traffic guidance systems

280 traffic flow collection points

oContractor: Samsung Construction and Trading Corporation
°Cost: Ksh 7.9 billion

oPilot program: Huawei trial ITS on Western Ringroad (Yaya Centre to Waiyaki Way)

°Sources: Multiple cited above in Technology section

Digital Infrastructure

eNational Data Centre at Konza Technopolis
oTier Ill facility
oSmart city facilities and services
oVirtual desktop infrastructure
oDisaster recovery capabilities
oE-government services
°SME services
oCompleted and operational
eDigital Superhighway
2100,000+ kilometers of fiber optic infrastructure nationwide
oPart of Kenya Vision 2030 framework
oKsh 382 million budget allocation (FY 2025/26) for maintenance

eDigital Hubs
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oKsh 689 million budget allocation for establishment
°Sub-county/ward based incubation programs in Nairobi

°Sources:

ion-for-data-centre-smart-facilities-n364646

eNational Optic Fiber Backbone Infrastructure (NOFBI): Connects all 47 counties with
high-speed internet, promoting digital inclusion

eSupports e-government services provision and digital economy growth

*Kenya Digital Economy Acceleration Project: Expanding fiber optic backbone and last mile
connectivity to government/learning institutions, along Kenya's borders

eTarget: Over 70% broadband network coverage for Kenya's rural/underserved population

*World Bank project aims 90,000 additional kms of fiber, connecting up to 1,450 wards from
existing sub-county level points

*Konza Technopolis: 6km underground utility tunnel carrying optic fiber, power, water lines
¢170 km integrated water and drainage systems; 40+ km modern road networks

eSource: https://dpi.africa.com/kenyas-digital-public-infrastructure-an-overview/ (October 2024)

eSource:
https://www.worldbank.org/en/news/press-release/2023/04/05/kenya-afe-and-the-world-b

ank-group-provide-a-390-million-boost-the-digital-economy (April 2023)

eSource:
https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-devel

opment (October 2025)

Energy Management

eSmart grid at Konza Technopolis
oReal-time monitoring
ocAutomated optimization
oSolar power integration
oRenewable energy sources
oEfficient distribution prioritizing critical areas during peak hours

oSource: Referenced in Environmental Benefit section
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*120-megawatt smart power substation at Konza Technopolis

eSolar power integration: 6,000 m? panels at UNEP building generating 750,000 kWh annually
*Smart metering for electricity: Pay-as-you-go systems (M-Kopa Solar) using M-Pesa integration
eKenya Power integrated M-Pesa systems/applications into infrastructure provision processes
*Pre-paid smart meters allow households to access pay-as-you-go electricity, solar power, LPG
eBattery storage systems for excess solar power generated during day for use at night

eSmart grids for efficient energy distribution at Konza

eAutomated and self-service systems allowing users (particularly in underserved areas) to
manage energy consumption

eSource:
https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-devel

opment (October 2025)

eSource: https://www.urbanet.info/mpesa-kenya-how-it-is-changing-everyday-life/ (April 2025)

eSource:
https://eprints.whiterose.ac.uk/id/eprint/205853/1/Nairobi_s Rise _as_a_Digital Platform

Hub.pdf (2022)

Water Management

*Smart water grids at Konza
°Minimize waste
oReal-time monitoring
eWater reclamation facility constructed

eRainwater harvesting systems integrated into buildings

eSource: https:

*Nairobi City Water & Sewerage Company (NCWSC): Smart water meters with M-Pesa
integration

¢|oT sensors monitoring water levels, detecting leaks, measuring consumption in real-time

*Prepaid water services: Users purchase water tokens through mobile app; Valves open
automatically upon purchase

eWater ATMs: Self-operated kiosks dispensing water in underserved areas

*Bulk ultrasonic meters in District Metering Areas (DMAs) monitoring production, distribution,
consumption

eSmart meters enable remote monitoring, automated billing, leak detection
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*Maji Wazi project (Mathare): Sensor networks monitoring water supply, quality; Citizen Field
Engineers for maintenance

*Pay-as-you-go model allowing service paid before or as used

eSource:
https://www.nepad.org/blog/safeguarding-africas-water-resources-leveraging-smart-water-

meters-technology (May 2023)

eSource: https://www.youtube.com/watch?v=oUijpOMXtE8

eSource: https://www.urbanet.info/mpesa-kenya-how-it-is-changing-everyday-life/ (April 2025)

Waste Management

eEnvac Pneumatic Waste Collection System at Konza Technopolis
oAfrica's first pneumatic system
°40 tonnes daily capacity
o4-category separation: organic, mixed, plastic, paper
ocAutomated vacuum transport via underground pipes
oCentral collection station
°Serves 30,000 residents
o8 million euro investment
oVendor: Envac (Swedish company via Italian contractor ICM S.p.A.)

eE-waste demonstration facility planned

eSource:
h

system-at-konza-technopolis/

eSmart waste bins with fill-level sensors signaling when full; optimize collection
routes/schedules

*Bins differentiate waste types (organic, plastic, metal) for efficient sorting

*GPS-enabled tracking systems: Monitor waste movement from collection to disposal in
real-time

eAl-enabled waste management platform (Kiambu): Cloud-based system automating disposal,
collection, recycling for stakeholders

ePlatform processes complaints, feedback, requests; automates communication/workflows;
provides analytics

eAutomated sorting technology: Al and robotics for accurate material sorting
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eSystem incentivizes recycling through service charge discounts based on recycling levels

¢|oT integration enabling real-time monitoring and optimization

eSource: https://envaco.o
(November 2024)
eSource:

d-solid-waste-management-kiambu-kenya (February 2025)

E-Government Systems

eGovernment Shared Services

oKsh 333.2 million budget allocation
*E-government procurement system development
eDigital services digitization initiatives

eCounty functions include developing and managing strategic systems, shared services,
infrastructure, data centers, electronic services

eSources:

ohttps://www.citizen.digital/tech/budget-2025-konza-technopolis-gets-ksh31-billion-for-

data-centre-smart-facilities-n364646

ohttps://nairobi.go.ke/innovation-and-digital-economy

Education Systems

eKenya Advanced Institute of Science and Technology (KAIST) at Konza
oPostgraduate research university

°Programs: mechanical, electrical/electronic, ICT, chemical, civil engineering; agricultural
biotechnology

oFirst cohort: 2026

°$8 million Korean government loan

oKsh 2.3 billion budget allocation (FY 2025/26)
¢China-Africa Digital Learning Center

oHosted by Open University of Kenya at Konza

oLaunched February 2025

oSources: Cited above in Social Benefit section
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Housing

*Konza Technopolis Phase 1

212,960 residential units

oCapacity for 30,000 residents

oAffordable housing component

oGreen building standards mandatory

oUnderground utilities

°Source: Referenced in African-Smart-Cities-Biblio.md
*KISIP Phase 2: Upgrading 81 informal settlements; land tenure regularization
eModern market infrastructure with integrated housing/commercial spaces
*Konza housing project: 120 homes under construction; government target 10,000 homes
eSmart buildings with loT integration, energy efficiency features
eDigital addressing for improved service delivery

eSource: https://www.youtube.com/watch?v=qPgKOxTswyU (July 2025)

eSource:
https://mygov.go.ke/index.php/konza-technopolis-commissioned-accelerate-smart-city-devel

opment (October 2025)

Innovation and Startup Support

*Research labs at Konza
eIncubation centers
*Konza Digital Media City (160 acres)
oMulti-media training institutes
°Digital media enterprises
oPost-production studios (gaming, animation)
°Music production facilities
oFilm studios
oBroadcasting stations
©$284.1 million financing from Korea

eElectronics and IT Manufacturing Support Centre
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°$1.4 million investment

oPartnership with Korea Electronics Association
°Workforce development

oTechnical assistance to startups, SMEs
°Prototype development

oSources: Multiple cited above in Economic Benefit section

Data Protection Infrastructure

*Office of the Data Protection Commissioner
°Enforcement of Data Protection Act 2019
oCompliance monitoring
°Developing data-sharing code

*Personal Data Protection Office (PDPO) under NITA-U

eSource: https://www.odpc.go.ke/

Revenue Collection Systems

*KRA digital systems:
oAuto-populated VAT Returns
oElectronic Rental Income Tax System
oForecourt electronic Tax Invoice Management System (petroleum sector)
°GAVA Connect platform

eSource:

centre-smart-facilities-n364646

Compilation Date: January 2, 2026

Total Sources Referenced: 80+

Note: This document follows the biblio-mining-instructions.txt for comprehensive information
extraction from bibliography sources and web research on Nairobi's smart city initiatives.

Surveillance Systems

eIntegrated Urban Surveillance System (IUSS) for Nairobi Metropolitan
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eApproximately 2,000 CCTV cameras deployed across Nairobi (Huawei Safe City project)
eFacial recognition capabilities

25 intersection surveillance cameras (ITS Phase 1); 400 e-policing cameras planned (Phase 2)
*Vehicle enforcement systems for automatic violation detection

*Konza "Public Safe City" solution as part of smart city infrastructure

*Traffic Management Centre centralized monitoring with real-time data feeds

eSource:

art-surveillance-in-kenya/ (September 2025)

eSource:
https://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-rollout
(October 2025)

Environmental Monitoring

e Air quality monitoring planned as part of open data initiative

*Maji Wazi project sensors: Monitor water quality, detect contamination

eSmart water meters detect leaks, monitor water flows

*Real-time environmental data collection enabling proactive management

¢Digital twin concept for monitoring: traffic patterns, air quality, noise pollution, energy usage
eSensors in infrastructure monitor structural health

eSource:
https://nairobi.go.ke/wp-content/uploads/Nairobi-City-County-Open-Government-Partnersh
ip-Action-Plan-Draft.pdf (2024-2027)

eSource: https://www.argisolutions.com/nairobi-urban-design-tools/ (April 2022)

Transport Management

*Nairobi Intelligent Transport System (ITS): Al-powered traffic management at 25 junctions
(Phase 1), expanding to 125 total

eEquipment: smart cameras, automated traffic signals with variable timing, vehicle detectors,
signal controllers

*Traffic Management Centre: Centralized control at City Cabanas with real-time monitoring

eRailway City multi-modal hub: Integrating commuter rail, bus rapid transport, cycling lanes,
pedestrian walkways
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eNew central station to handle 400,000 passengers daily by 2030, scaling to 600,000 by 2045
*Nairobi Expressway (completed 2022): Two to four-lane 27 km viaduct, largest in Africa
eFour ring roads around capital (~120km total) diverting traffic outside city

*Konza Intelligent Transport System: Smart mobility, integrated transport network planned

*Konza-Nairobi Corridor Transport Network: Road construction (Machakos turnoff to Emali)
expected to begin 2025

https://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-rollout
(October 2025)

eSource: https://www.youtube.com/watch?v=gPgKOxTswyU (July 2025)

eSource: https://en.wikipedia.org/wiki/Konza Technopolis

Healthcare

eDigital health records and telemedicine expanding access

eSmart hospital systems at Kenyatta National Hospital

eSolar PV systems improving energy reliability for healthcare facilities
*M-Pesa enabling healthcare payments, insurance services

eDigital platforms connecting patients with healthcare providers

eSource:
https://www.eib.org/en/press/all/2025-269-kenya-s-largest-hospital-gets-eib-global-support-

to-bolster-and-green-its-energy-supply (July 2025)

Education

*Open University of Kenya at Konza Complex office block

eKenya Advanced Institute of Science and Technology (KAIST): Plans for graduate research
programs (Master's and Doctoral students)

e|nstitution approved as specialized post-degree awarding institution of strategic national
importance (March 2025)

eE-learning initiatives under Smart Nairobi sub-sector
eDigital literacy training targeting 20 million citizens by 2032
¢|CT hubs in informal settlements providing digital skills training

eDonghua University and Open University of China signed MoU with Open University of Kenya
(September 2024)
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*China-Africa digital learning center launched February 2025 at Open University of Kenya

eSource: https://en.wikipedia.org/wiki/Konza_Technopolis

eSource: https://nairobi.go.ke/innovation-and-digital-economy (2023)

E-Government

eeCitizen platform: 16,000+ services from 100+ government entities; unified citizen profile

eNairobiPay: County services including parking, health, business licenses, property taxes,
fire/waste services

*E-GP (Electronic Government Procurement) system: Integrated with publishing platforms;
transparent tender processes

eDigital land registries reducing corruption, improving efficiency (Appolonia City example)
*Konza Government Cloud and Enterprise Service: Part of National Cloud Data Centre

eCounty data center infrastructure for urban planning; expansion to financial management,
service delivery data

*Open data portals planned for machine-readable datasets on multiple sectors

eSource: https://accounts.ecitizen.go.ke

eSource: https://nairobiservices.go.ke

eSource:
https://nairobi.go.ke/wp-content/uploads/Nairobi-City-County-Open-Government-Partnersh

ip-Action-Plan-Draft.pdf (2024-2027)

Emergency Management

*Traffic Management Centre: Monitors incidents, coordinates emergency response
*CCTV surveillance for incident detection and response

*Real-time data enabling faster emergency services dispatch

eDigital communication systems for coordinated response

oFire brigade services integrated into NairobiPay platform

eSource:
https://streamlinefeed.co.ke/news/nairobi-begins-ksh-8-billion-smart-traffic-system-rollout
(October 2025)

eSource: https://nairobiservices.go.ke

Urban Planning
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eDigital Twin proposed for comprehensive urban planning and management
eData center infrastructure for urban planning data

*Physical addressing data and cadaster being developed

*GIS integration for spatial planning

*Real-time monitoring supporting evidence-based planning decisions

*Konza Technopolis Smart City Master Plan: Comprehensive planning for technology-integrated
urban development

*Open data on urban planning to be published in machine-readable format

eSource: https://www.argisolutions.com/nairobi-urban-design-tools/ (April 2022)

eSource:
https://nairobi.go.ke/wp-content/uploads/Nairobi-City-County-Open-Government-Partnersh

ip-Action-Plan-Draft.pdf (2024-2027)

Tourism

eDigital platforms promoting Nairobi as tourism destination

eSmart city branding positioning Nairobi as "Silicon Savannah" attracting tech tourism
eImproved transportation infrastructure enhancing tourism experience

eDigital payment systems facilitating tourist transactions

eInnovate Nairobi Tech Week attracting international visitors and investment

eSource:
https://www.iankhan.com/nairobi-innovation-ecosystem-2025-pioneering-africas-tech-renai
ssance/ (January 2026)

Agriculture

*M-Kazi (mobile recruitment for agricultural labor)

eDigital platforms connecting farmers to markets (Twiga Foods)
¢|oT sensors for urban agriculture

eSmart logistics for agricultural products

*Mobile money enabling agricultural transactions

eSource:
https://eprints.whiterose.ac.uk/id/eprint/205853/1/Nairobi s Rise as a Digital Platform

Hub.pdf (2022)
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Additional Context

Recent Awards and Recognition

eGovernor Sakaja honored as "Digital Excellence Champion" for leadership in digital
transformation

*Nairobi County recognized as "Best county in public digitization"
eAwards received by Chief Officer Victor Otieno on behalf of Governor and County

eRecognition for fully digitizing revenue collection systems, improving efficiency and
transparency

eSource:

s-nairobi-county-excels-in-ict-service-delivery-n365766

eSource: https://www.kbc.co.ke/nairobi-county-recognised-as-best-county-in-public-digitization/

Future Outlook

eKenya's tech boom in 2025: Smart city projects taking shape in Nairobi and Kisumuj;
deployment of smart traffic lights, CCTV, digital services

eFuture Cities focus: Konza as ESG real estate laboratory pioneering sustainability and smart city
innovation

*Nairobi positioned as model for Africa's urban future combining digital inclusion with
high-quality living standards

eContinued emphasis on Al, cybersecurity, blockchain, renewable energy as emerging sectors

*Vision for "City 4.0" balancing technological efficiency with inclusive governance, moving from
user-centered to co-creation model

https://www.the-star.co.ke/news/2025-12-31-kenyas-tech-boom-innovations-that-defined-2
025 (December 2025)

eSource:
https://www.linkedin.com/pulse/future-cities-konza-kenya-esg-real-estate-laboratory-o9Quyf
(January 2025)

Challenges and Concerns
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https://www.citizen.digital/news/governor-sakaja-honored-as-digital-excellence-champion-as-nairobi-county-excels-in-ict-service-delivery-n365766
https://www.kbc.co.ke/nairobi-county-recognised-as-best-county-in-public-digitization/
https://www.the-star.co.ke/news/2025-12-31-kenyas-tech-boom-innovations-that-defined-2025
https://www.the-star.co.ke/news/2025-12-31-kenyas-tech-boom-innovations-that-defined-2025
https://www.linkedin.com/pulse/future-cities-konza-kenya-esg-real-estate-laboratory-o9uyf

*Funding constraints: Konza requires Ksh 80+ billion; only modest sums in early budgets;
reliance on external financing

eImplementation delays: Several flagship projects experienced slower progress than initially
planned

*Public skepticism: "White elephant" narrative around delayed projects; need to demonstrate
value

eSurveillance concerns: Minimal transparency around who controls footage, access, usage; lack
of dedicated surveillance law

eData protection gaps: Kenya lacks specific surveillance legislation; concerns about Huduma
Namba integration with private data

sVendor lock-in: Questions about whether systems can be maintained by national staff;
dependence on foreign technology providers

eDigital divide: Need to ensure inclusive access; tackle barriers of device affordability, internet
access, electricity

*Debt concerns: Kenya's external debt seven times annual budget; China accounts for ~60% of
loans

eSource: Multiple sources throughout document

This document compiled from news sources, government announcements, academic studies, and
industry reports covering developments in Nairobi's smart city initiatives from 2024-2026.
Information organized according to research categories for comprehensive analysis of ownership,
finance, technology, governance, surveillance, performance, social benefit, environmental benefit,
economic benefit, and systems.
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