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Executive Summary

Understanding Nature-based Solutions (NbS) in Kenya

Nature-based Solution is an operational approach, an umbrella framework to
address societal challenges combining conservation approach of ecosystem with
biodiversity and human well-being as primary objectives (IUCN, 2016). In Kenya,
urban areas face multiple challenges, combining rapid population growth,
accelerated urbanization, insufficient urban infrastructure and increasing urban
climate vulnerability with exacerbated climate hazards like flooding, droughts, and
heatwaves. Secondary cities where growth has recently started, can seize pivotal
moment in their development to leverage NbS for a resilient and more inclusive
urban development.

Kenyan Enabling Environment for NbS

Kenya's policy and regulatory framework is essential for integrating NbSinto urban
planning and development. As part of the "enablingf o wj s p atrplays a mizetal
role in either promoting or limiting the integration of NbS into urban projects and
policies. The integration of NbS into Kenyan secondary cities requires a careful
alignment of urban planning, climate change, and biodiversity frameworks to ensure
their effective development.

The national framework provides a foundation for integrating NbS yet overlapping
responsibilities among institutions  hinder effective implementation. The
Constitution (2010) and Kenya Vision 2030 guide urban planning and development
as well as climate resilience. Laws like the Climate Change Act (2016) and Urban
Areas and Cities Act (2011) promote sustainable development but overlapping roles
complicate NbSintegration.

Multiple actors at national, county, and municipal levels are responsible for urban
planning and development, but effective NbS integration requires clear strategy,
better coordination, and stronger local capacity. National ministries, county
governments, and municipalities play key roles. However, they face challenges with
limited resources, technical capacity, etc. A more coordinated approach is needed
to enable municipalities to play a central role in implementing NbS.
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NbS development requires a clear and integrated city vision as well as a multi -
stakeholder approach to deliver their multiple potential benefits. The current
framework lacks cohesion, making it difficult for municipalities to implement
integrated, long-term strategies. Strengthening coordination across institutions is
essential for successful NbS adoption.

Public participation is also a key component of L f o z d¢povetnance and essential
in NbS development, but civil society and professional organizations face capacity
constraints . Civil society is increasingly engaged in resilient urban development
through participatory approaches, to integrate local needs into planning and foster
private t f d u pregydgement. Professional bodies also hold a pivotal role in
standardizing and promoting good practices. However, these institutions face
significant limitations, as much of urbanization occurs without professional design,
oversight, or certified advice. Enhancing their role will be essential for developing
NbSin urban areas.

NbS development in Kenya benefits from diverse external funding sources,
supported by various stakeholders at state and local levels, though challenges in
compliance and technical requirements remain for county actors. NbS
development in Kenya is supported by multiple external funding sources. Key
contributors include multilateral development banks NGOs, and bilateral
cooperation frameworks. Notable projects funded through these avenues include
the Kenyatta Avenue Green Corridor, one the Compendium case study, or the Safari
Green Building Index. Counties access funding via equitable share transfers from
the national government and conditional grants tied to specific urban development
programs, such as KUSPL and KUSP2. These grants are often restricted in use and
are linked to the achievement of measurable results, influencing the NbS
development in Kenyan cities. KUSP2, in particular, offers an opportunity for more
resilient and inclusive urban development, increasing the potential for municipalities
to adopt NDbS solutions. However, the complexity of compliance systems and
technical requirements may limit the ability of local actors to fully benefit from
these funding opportunities .
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NbS Compendium for NbS replicability and scalability

The NbS Compendium aims at enhancing the understanding of NbS and the
characteristics of scalable NbS families for promoting urban resilience in Kenyan
secondary cities, as well as to provide recommendations for NbS implementation
into upcoming projects. It provides actionable guidance to local stakeholders for
identifying the replicability potential of existing NbS initiatives, assessing their
scalability, and maximizing their benefits in the Kenyan urban context.

The NbS Compendium also facilitates knowledge dissemination and sharing across
stakeholders, aiming to improve understanding and foster NbS mainstreaming. By
doing so, it promotes informed decision-making in urban planning and development,
ensuring that NbS solutions are better integrated into local governance structures.

Kenyan NbS Inspiring Cases

The NbS Compendium draws lessons from 12 selected NbS projects selected from
an Inventory of existing NbS cases in Kenyan urban contexts . Eleven NbS projects,
representing ten distinct NbS families from World C b o |Chtalogue (2021), were
selected for running a gap analysis. This assessment, based on data from field
missions, key informant interviews (KIIs), expert elicitation, and desktop research,
identifies inspiring features of the projects as well as critical features to improve
scalability for each NbS family. While the methodological framework is consistent
across cases, the situational nature of each NbSg b n j gffizienty and applicability
means that the cases cannot be directly compared.

The NbS Compendium seeks to enhance understanding and guide the scalability
and replicability of NbS in Kenyan secondary cities, using existing inspirational
NbS projects as a foundation . The study delves into eight strategic components to
evaluate the potential for replicability and scalability of these projects and identify
inspirational features: the response to climate change, benefits for the environment,
biodiversity, and soil; the implementation process and technical features;
operational and maintenance implications ; financial schemes and sustainability ;
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monitoring and evaluation systems; legal, regulatory, and policy frameworks; and
stakeholder engagement and social inclusion processes. All of these key features
need to be factored in to reach a systemic approach to NbS implementation .

This gap analysis helps identify project features that can be leveraged to promote
NbS development across Kenya, as well as areas for improvement to enhance
scalability . By examining these eight strategic components, the NbS Compendium
contributes to reinforcing NbS understanding among stakeholders and provides a
structured framework for evaluating NbS projects. It serves as a tool for ensuring
the effective adoption and scaling of NbS, particularly in urban areas, by aligning
projects with the necessary conditions for success.

The main results of this gap analysis and a synthetic overview of the conditions for
uptake of these NbSfamilies are presentedin the following pages.

IMPLEMENTATION PROCESS
& TECHNICAL FEATURES

OPERATIONS &

CLIMATE MAINTENANCE

ENVIRONMENT &
BIODIVERSITY

STAKEHOLDER
MAPPING &
SOCIAL
INCLUSION

MONITORING
& EVALUATION

Figure 1 - The eight strategic components for NbS case gap analysis
(Source: SUEZ Consulting, 2024
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NbS Compendium Cases Gap Analysis Overview &z,

The project analysis consists of 8 components, represented in an evaluation flower to assess the NbS project's maturity and potential for replication in Kenya. Each
component includes two equally weighted criteria, with scores ranging from 0 to 3 to assess process mastery and benefits. Score definitions : 0 = insufficient data, 1 = ad hoc
elements, 2 = preliminary study, 3 = comprehensive study. For Kaya Tembo Forest, some assessments are marked as N/A. Intermediate scores (0.5, 1.5, 2.5) are indicated by

dotted petals, as are components with a score of O for any criterion.

Project response to climate risks - score
Project adaptation to local climate
conditions and hazards (present and
future) - score

Project response to environmental risks
(e.g., pollution, biodiversity) - score
Environment and urban biodiversity
benefits - score

Stakeholder engagement & consultation
strategy - score

Socio-economic benefits and inclusion of
vulnerable group - score

Planning and development strategy -
score

Regulatory and land tenure strategy -
score

CLIMATE
SCORE 2

ENVIRONMENT &
BIODIVERSITY
SCORE 2

STAKEHOLDER
MAPPING &
SOCIAL
INCLUSION
SCORE 1.5

IMPLEMENTATION PROCESS
& TECHNICAL FEATURES
SCORE N/A

PLANNING LEGAL,
REGULATORY
& POLICY FRAMEWORK SCORE 2.5

OPERATIONS &
MAINTENANCE
SCORE 3

FINANCIAL
SCHEMES &
SUSTAINABILITY
SCORE 0.5

MONITORING
& EVALUATION
SCORE 1

Design and implementation process -
score
Key features of the technical design -
score

Roles and responsibilities - score
Operation & Maintenance plan - score

Project costs, revenue generation and
funding - score

Integrated financial plan and project
sustainability - score

Key existing indicators - score

M&E system and knowledge
dissemination - score
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NbS Compendium Cases Gap Analysis Overview coro

ADAPTATION

Case #5 Bangladesh Mangrove Case #6 Kaya Tembo Forest

Case #1 Eldoret Arboretum Case #2 Living Smiles Case #3 Ondiri Wetland Case #4 Malindi Waterfront Park : !
Restoration Project

Dbt f! $8! Thj ou! &aBe#8 Uppedr TanaNairobi Case #9 Kansoul Farm Case #10 John Michuki :
Community School Water Fund Memorial Park Case #11 Green Corridors

S3dNLY3A
NOIS3A ? NOI
1VININITdNI

FINANCIAL
SCHEMES &
SUSTAINABILITY

ENVIRONMENT &
BIODIVERSITY

ONINNYT1d

AHOMINVHS

Note:

Level O : no data or insufficient data available | Level 1: first elements (ad hoc) but disparate, without a proper
justification | Level 2: preliminary study but lack of comprehensiveness | Level 3: comprehensiveness (full study)

Given the specific nature of Kaya Tembo Forest, some assessment result in N/A (not applicable)

Intermediate scoring (0.5, 1.5, 2.5) are marked with dotted petal, as well as component having a criterion with a score 0
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Case 1. Open Green Space p Eldoret Arboretum

The Eldoret Arboretum integrates environmental and social goals to address urban
challenges like urban heat. It uses native species for reforestation and promotes
community involvement through cultural and recreational spaces.

Key inspirational features:

A Native vegetation: Promotes biodiversity and climate action through native tree
species.

A Cultural integration : Features like nature trails and the "Wall of Legends" foster
community pride.

Figure 2 p A view of Eldoret Arboretum (Source: SUEZ Consulting, 2024)

A Positive social impact: Strengthens rehabilitation program for prisoner through
maintenance working opportunities . Urban setting CBDp Eldoret City
Key improvement area for replicability : NbS case category Green infrastructure
A Urban and ecological integration : Incorporate parks into urban plans with proper : : .
g 9 b P P prop Climate context Subtropical highland

mandates and resources, completed with specific sectoral policies.

A Community engagement: Involve vulnerable groups in park management and ‘ @ (7
g s

design. *1‘3: *
A Sustainable funding mechanism: Use green bonds and eco-tourism for financial Addressed risks __':_:" = - | T

sustainability .

A Public awareness: Educate citizens on the benefits of green spaces. Heat Shrees Plusisl g Buodraraity Loas irPeinion
‘ _’_.(-:--,‘~l ey
% * ﬁ? N
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Case 2. Terraces and Slopes p Living Smiles (Earth Bunds)

The Living Smiles project combats land degradation using bunds, a low-cost and
adaptable technique that stabilizes soil, reduces erosion, and enhances water
retention, particularly in arid regions.

Key inspirational features:

A Low-cost implementation : Uses local materials, ensuring affordability and
replicability .

A Community ownership: Actively involves local communities in restoration efforts . " After the construction of bunds RN )

A Scalability : Easily adaptable to various terrains and climates . Figure 3p A site after the construction of bunds and after revegetation (Source:
https://ourworld.Justdiggit.org/en/chapter/water -bunds)

A Ecosystem restoration and adaptation to arid and semi-arid climates : drought-

resistant grasses stabilize soil, improve biodiversity, and enhance water cycles. Ruralp ChyuluHills, Kuku Ranch

Green infrastructure
Key improvement area for replicability :

A Suitable terrain : Ensure adequate rainfall and deep soil for bund effectiveness. Hot semi-arid

N N
4+ Sy T
) o \ !
S0 \ \
_ I 28%%

Heat Stress Soil Erosion Drought

A Training: Integrate communities need skills in construction and maintenance.

A Restoration policies alignment : Develop partnerships.

7 2
2 2 % .,f'/
) b e 2

Stimulate local
economies and Job
creation

Carbon storage and Heat stress Biodivers
odiversi
sequestration reduction ity
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Case 3. Natural Inland Wetlands p Ondiri Wetland R . . == FRIENDS OF ONI

The Ondiri Wetland exemplifies the value of wetlands in water purification and
biodiversity. It uses a structured management plan, focusing on community
involvement and regular monitoring to restore and protect wetlands.

Key inspirational features:

A Ecosystem restoration : Combines reforestation and erosion control for wetland
health. _
A Management plan: A structured plan offers a replicable framework for other s I 22 S

wetlands. Figure 4p Vegetable gardens and the swamp in the Ondiri Wetland (Source: SUEZ Consulting, 2024,
https://www.youth4nature.org/blog/ondiri _-blog )

A Community involvement : Local groups play a vital role in conservation.

Peri-urban p Kiambu County

Key improvement area for replicability :

' . . ‘ _ NbS case category Green infrastructure
A Wetland assessment: Consider local climate impacts for tailored maintenance.

A Standardized management plans: Create evidence-based restoration plans at Climate context Subtropical highland

county level.
\\\il =

A Engagement and policy support: Empower communities and enforce wetland
laws.

oo

B

Addressed risks »

e

A
4{.»

Soil Erosion Water Pollution Biodiversity Loss

: ) = .
& # =1
Benefits
Pluvial Flood risk o Stimulate local
Education reduction Healt Biodiversity economies and Job

creation
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Case 4. Sandy Shores p Malindi Waterfront Park

The Malindi Waterfront Park revitalizes a coastal area, blending green infrastructure
with recreational spaces. It serves as a model for integrating ecological restoration
with urban renewal to boost tourism and community engagement.

Key inspirational features:
A Greeninfrastructure : Uses vegetation for environmental and aesthetic benefits.

A Tourism and economic growth: Combines restoration with tourism-driven
revitalization .

-:- ' ___ o S " —— i_

A Social benefit: Promotes social cohesion through recreational spaces. Figure 5- A view of Malindi Waterfront park (Source: SUEZ Consulting, 2024)

: - Formal p Malindi City
Key improvement area for replicability :

A Coastal resilience : Propose hybrid solutions, like vegetated berms, to mitigate NbS case category
coastal risks.

A Climate adaptation: Focus on erosion and saltwater impacts through NbS Climate context Tropical dry savannah

Hybrid infrastructure

A Clear roles and responsibilities : Establish clear responsibilities between various
stakeholders for project success, separate design, construction, operation and dd d risk
maintenance responsibilities . Addressed risks

e

strategies.

= =

Heat Stress Coastal Flooding

i
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Case 5. Mangrove Forests p BangladeshMangrove Restoration Project

The Bangladesh Mangrove Restoration Project demonstrates how restoring
mangrove ecosystems can protect coastlines and provide socio-economic benefits.
Community-led efforts integrate alternative livelihoods like aquaculture and eco-
tourism.

Key inspirational features:

A Community-led restoration: Local communities manage restoration and
maintenance.

A Livelihood diversification : Ecotourism and aquaculture reduce dependency on
mangrove resources.

2024)

A Global awareness: Engageslocal communities in global restoration efforts . Formal p Tudor Creek, Mombasa

Key improvement area for replicability : Green infrastructure

A Community capacity-building : Provide training for local ownership and long-term ; .
y capacity g 9 P 9 Climate context Tropical dry savannah

A Alternative livelihoods opportunities : Encourage income-generating activities
(e.g., beekeeping,aquaculture, eco-tourism) to reduce resource pressure.

sustainability .
o

A Financial incentives: Use Payment for Ecosystem Services (PES) and climate
funds to finance restoration.

Coastal Emson Coassl Floading Bieafivarainy Loss

x 4
> N e |
Benefits ’@‘;hq 52" I| .@ IE-I .
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Case 6. Urban Forests p KayaTembo Forest

Kaya Tembo Sacred Forest integrates ecological preservation with cultural heritage.
It demonstrates how sacred forests can play a vital role in both environmental
conservation and community resilience.

Key inspirational features:

A Cultural significance : Preserves cultural practices while addressing ecological
challenges.

A Locally-led management framework : Local communities manage the forest to
ensure ecological health.

A Biodiversity and water conservation : Contributes to soil stabilization and water
conservation.

Key improvement area for replicability :

A Specific protection policy: Apply specific provisions for natural forest
conservation and sustainability .

A Collaborative governance: Involve local authorities and communities in forest
management to ensure adaptative capacity of the Kaya ecosystem.

A Financial mechanisms: Explore local carbon mechanisms opportunities and
partnerships to support conservation.

GLOBAL
CENTER ON
ADAPTATION

2 = - £

Figure 7 p A view of Kaya Tembo Forest (Source: SUEZ Consulting, 2024)

Peri-urban p Dongo Kundu, Likoni sub-County, Mombasa

Green infrastructure
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Case 7. Bioretention Areas p SaintK p i &€dntmunity School

Therain garden at St. K p i &dbntmunity School improves stormwater management
and provides environmental and social benefits, particularly in underserved informal
urban areas.

Key inspirational features:

A Vulnerable population improvement: Enhances the health and safety of local
students.

A Community-led design: Ensures the design meets community needs and fosters
ownership.

= - (SR o A - E — 2+ = = - 8
Figure8pJ ot ubmmbuj po! pg! hsffo! mboetdbqgj oh! boel!Ssulrg:0! hbsef o
https://www.kounkuey.org/projects/realising_urban_NbS )

A Multi-functionality : The rain garden supports stormwater management,
aesthetics, and environmental education.

Informal p Southeast Kibera, Nairobi

Key improvement area for replicability : NbS case category Hybrid infrastructure

A Pilot projects replication pathway: Explore pilot rain garden projects to refine Climate context T [

designs and scale solutions.

A Policy integration : Include NbS in urban infrastructure upgrades and settlement
planning.

Addressed risks A P ,'/ )

4
oG\
:’

o

A Tailored technical features: Customize designs to local soil conditions and
space constraints .

Soil Erosion Pluvial Flooding Heat Stress Water Pollution

< =

(-

Benefits “ :L){;

Resources Heat stress Pluvial Flood risk ‘
Production reduction reduction Education
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Case 8. River and stream renaturation p Upper Tana-Nairobi Water Fund (Upper
Tana-Nairobi Water Fund)

The UTNWF uses a pioneering funding model to finance NbS at the watershed
scale, restoring rivers and streams to enhance water security and ecosystem health
through public-private partnerships.

Key inspirational features:

A Mixed NbS portfolio : Combines terracing, agroforestry, and riparian restoration.

-

UPPER TANA-NAIROBEI

A Public-private partnerships: Engages various stakeholders for shared e . : g EC T T
conservation benefits —— A ] MVATLER ELINE
’ Figure 9 p Aspects of the Upper Tana-Nairobi Water Fund project (Source: https://nairobiwaterfund.org/water -funds-in-
africa/ )

A Replication potential : Servesas a model for similar projects in Kenyaand Africa.

Urban setting Peri-urban p Tana River

Key improvement area for replicability :
yimp P v NbS case category Policy/Programmatic

A Financial adaptation: Update continuously financial plans to meet evolving

SEIEEES. Climate context Subtropical highland

A Pilot sites: Use pilot projects to refine practices and demonstrate benefits.

3
A

A Farmer incentives : Engage small farmers early to ensure participation and long-
term success.

00

(7

Addressed risks N

: "/.3:.

Soil Erosion Water Pollution Pluvial Flooding

%

Resources Pluvial Flood risk Carbon storage and
Production reduction sequestration

Benefits

Biodiversity
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Case 9. Urban Farms p Kansoul Farm

Kansoul Farm uses space-efficient farming techniques to combat food insecurity
and youth unemployment in informal settlements, promoting ecosystem restoration
through urban agriculture.

Key inspirational features:

A Space-efficient techniques: Uses sack and vertical farming to optimize limited
space.

A Circular sustainability : Emphasizes composting, water management, and ; : o e
minimal land use. Figure 10p WJ DDP ! t | Gb sAPew Yedrplaterdransforming Nairobi's Informal Settlements Through
Urban Farming p HealthyFoodAfrica https://healthyfoodafrica.eu/blog/a -few-years-later-transforming -nairobis-
A Community impact: Provides fresh produce and strengthens social cohesion informal -settlements -through-urban-farming/)

through cooperative farming. Informal p Viwandani, Sinai area, Nairobi

Key improvement area for replicability : Resource production

A Climate adaptation: Design farms to withstand climate change impacts, _
especially in dense urban areas.
A Policy support: Strengthen urban agriculture policies at the city level to

incentivize farming in underserved areas.

A Community empowerment: Provide training in sustainable farming to ensure
long-term success.

Soil Erosion Food Insecurity

<T >
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@ -idi .
Sl p:

Stimulate local
economies and Job Education
creation

Heat stress Resources
reduction Production
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Case 10. River Stream Renaturation p John Michuki Memorial Park

John Michuki Park integrates river stream renaturation with urban green space
development, restoring riparian areas and creating recreational spaces for the local
community .

Key inspirational features:

A NbS combination: Combines river restoration with green space to provide
ecological and social benefits.

A Land control: Prevents land-grabbing through strategic management by Kenya
Forest Service.

A Public engagement: A communication campaign changes perceptions of the
park from a dumping ground to a valued community space.

Key improvement area for replicability :

A Broader ecological integration : Expand the project to enhance biodiversity and
ecosystem benefits.

A Climate risk assessment: Ensure the project is resilient to climate impacts, such
as riverbank erosion.

A Collaborative governance: Develop a shared monitoring and maintenance
framework among stakeholders.

‘Wiatar Polition
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Case 11. GreenCorridors p NakuruGreenCorridors

Nakuru Green Corridors enhance urban sustainability by integrating tree-lined
avenues and pedestrian pathways to manage stormwater, improve mobility, and
support biodiversity.

Key inspirational features:

A Optimizing Non-Motorized Transport (NMT): Incorporates tree canopies and
permeable pavements to manage stormwater and regulate urban temperatures.

A Community involvement: Engages local stakeholders in the design process to
ensure the project addresses community needs.

A Multi -functionality : Greencorridors provide both ecological and social benefits.

Key improvement area for replicability :

A Policy integration : Integrate green corridors into urban development plans and

specific sectoral policy such as sponge-cit lan to avoid piecemeal ; .
P policy pong y P P Climate context Warm-summer Mediterranean

A Maximize NbS: Adapt NMT infrastructure to enhance biodiversity and
stormwater management.

development.
5 :iﬁ’ = J.ln. 4
o .‘

Heat Stress Pluvial Flooding & Polytion Water Palution

4544
A Avoid land-use conflicts : Use co-design approaches to balance public space
functions and ecological needs.

o P
. ¥
Benefits B ﬂ) o “41e

Carbon storage and Heat stress i Phevial Flood risk
sequestration reduction Hustth reduction
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Sixd j u prlban dhallenges and NbS prioritization assessment

Insights from six cities are provided to assess the potential for Nature-based
Solutions development in Kenyan secondary cities. A city assessment was
conducted in Kisumu, Mandera, Kilifi, Eldoret, Wote, and Nakuru, selected for their
diverse urban and climate contexts, to identify conditions conducive to NbS
development. The assessment includes a high-level overview of each city's urban
profile and climate risk exposure, covering key geographic, demographic, and
institutional characteristics, economic drivers, land-use patterns, urban challenges,
climate zone, hazards, and climate projections. This analysis provides a
foundational understanding of the cities' urban challenges and climate
vulnerabilities.

The assessment also evaluates each city's NbS development potential, ey e - - ')
Considering a|ignment with urban p|anning frameworks, ongoing NbS initiatives, Figure 13 p An aerial view of Mand_eratown where trees have been planted along the road
and findings from the World Bank's NbS Opportunity Scan (NBSOS) The (Source: Mandera History p County Government of Mandera)
methodology includes reviewing the integration of climate resilience and
environmental protection into planning documents, as well as examining existing
NbS initiatives and conducting Key Informant Interviews (Klls). The NBSOS
contributes by offering municipal-level spatial analysis of climate hazard
assessment and screening of NbS families that are the most relevant given these
urban development challenges.

The assessment highlights key barriers to NbS implementation, such as financial,
technical, and regulatory constraints . Additionally, the report links potential NbS
opportunities in each city to relevant case studies from the NbS Compendium,
offering practical examples and lessons learned from similar urban contexts. A
summary table presents the NbS development opportunities for each city, with a

focus on four emerging NbS families, rather than well-established practices. This Figure 14 - Aerial view of Nakuru City
assessment draws from several sources, including a literature and policy review of (Source: 19677.pdf, 2022)

key planning documents, KllIs with city officials, and results from the NBSOS,which
provides spatial modeling to identify NbS interventions that could mitigate hazards
like heat and flooding .
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Recommendations for NbS Implementation

The recommendations section highlights key and focused recommendations for
enabling the integration of Nature-based Solutions into upcoming infrastructure

projects . Drawing from lessons learned in existing NbS cases, d j u assessment
and challenges identified in the enabling environment drivers, these
recommendations offer actionable insights for improving the planning, design, and
execution of NbS initiatives. It completes gaps in existing guidance, namely AECOM
Resilient Infrastructure Guidelines (2023). This approach aims to facilitate the
integration of NbS into infrastructure projects, making it easier for stakeholders to
adopt NbS principles.

The recommendations aim at drawing a general framework to facilitate NbS
project at each stage of the project cycle as well as expanding on four key
enabling environment drivers for NbS development. Though drawing from NbS
Compendium NbS cases (link with the NbS Compendium cases are stressed when
appropriate) and related NbS family, these recommendations are not specific to any
NbS family. 37 recommendations are identified at municipality - and national- levels,
and at the different main steps of the project cycle (planning, project identification
and design, construction and operation and maintenance, monitoring and
evaluation).

The recommendations focus on aligning four enabling environment drivers with
NbS development, complementing the technical aspects of implementation . The
four enabling environment drivers are: (i) identifying knowledge generation and
technical requirements, (ii) fostering the inclusion of stakeholders, (iii)
strengthening institutional capacities and ensuring adequate resources and (iv)
integrating policies and regulations.

GLOBAL
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Key features of NbSin the context of resilient infrastructure are emphasized:.

A The report stresses the importance of connecting NbS projects with the
ecosystems that support urban development, highlighting the potential for
ecosystem services.

A 1t also underscores the need for sustainability, ensuring NbS solutions remain
effective in the long term, especially in the face of climate change.

A The preservation and restoration of existing NbS are highlighted as essential,
with strategies incorporated at every stage of the project cycle.

A Finally, the report acknowledges the interdisciplinary complexity of NbS,
emphasizing the need for a holistic approach to its implementation to bridge the
gaps between various fields of expertise.

An overview of the key recommendations at each project cycle phase is presented in
the following pages.

Knowledge generation and technical requirements Institution, capacity and resources

Is there adequate access to Project Is there sufficient trained
data, information, . cpe e staff, funding and tools
projections, professional Planning Identlflca.tlon across the institutions and
knowledge and case studies and design strategic partnership to

to build on for conducting
evidence-based NbS
project?

ensure NbS development?

NbS Development

Inclusion of Stakeholders Policies and regulations

Is there sufficient and
meaningful vertical and
horizontal engagement,

integration with government, Construction and
and non-state actors to M&E 0&M

embed their expectations ‘ ’

and needs into NbS
development?

F]gure 15 - Project cycle and the four enabling environment drivers (and associated methodological questions)

(Source: SUEZ Consulting, 2029

Are the policies, regulations
and documents existing to
ensure the appropriate
enabling environment for
NbS development?
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Recommendations overview (L) canenon

© Y D, y,
PROJECT CONSTRUCTION,
PLANNING IDENTIFICATION OPERATION & MEO\/I\:ISE'II_II\IOGN&
& DESIGN MAINTENANCE
N\ Clarify the objectives and contents of environmental baseline for long-term strategic and
',: sectoral planning

Develop evidence-based land-use and investment prioritization strategy Municipalit P

Develop awareness raising platforms and channels with local stakeholders | \/8alle] o100

% Encourage ownership of local stakeholders [\V/IEalTe o1l

Identify and support the development of community -level climate resilience initiatives L\l ef=1 ¢ P

#1 Ensure coordinated actions under climate change umbrella Muni.
#7 Reinforce collaboration between urban planning county departments and city-level authorities .m P

#3 Shift urban planning from solution -centric to problem-centric approaches

Y23\ Institution, capacity and
Ez\). resources

) #1 Enforce NbS as a national initiative National P
% Policies and regulation #2 Transition municipal plans from guidance documents to comprehensive urban planning tools |\ ez 11T
#3 Recognize and formalize community initiatives to enhance urban planning policies L/ lallel ekl

Level of implementation Identified as priority by the stakeholders 35
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Recommendations overview (L) canenon

7

PLANNING

Institution, capacity and
2N, resources

@

Ly

Ll

Policies and regulation

Level of implementation

o ) )

PROJECT CONSTRUCTION,
IDENTIFICATION OPERATION & MEC\)/I\:I-_FLCJ)E'II'II\IOGN&
& DESIGN MAINTENANCE

Foster interdisciplinary expertise to advance NbS development Muni. P
Develop a cost-benefit analysis (CBA) framework to prioritize large -scale NbS development VT

Ensure inclusive design [ \V/[11alTelarz1l1

Adapt NDbS projects to community -level scope and capacity through co-design and multi-functional design

following local necessities and interests Municipalit

#1 Clarify roles and foster collaboration for NbS integration P

#2 Enhance municipal capacity to support NbS projects and integration |\t allelarz 11
#3 Strengthen the role of professional bodies in enhancing technical standards for NbS development address NE

#4 Land tenure challenges through public-private partnerships for NbS Development

#1 Integrate environmental quotas and incentives in development control to foster NbS implementation Muni.
#2 strengthen the role of environmental and social impact assessment (ESIA)to drive NbS adoption and resilience-

oriented investments National P

Identified as priority by the stakeholders
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Recommendations overview (L) canenon

J J © J
PROJECT CONSTRUCTION,
PLANNING IDENTIFICATION OPERATION & MEO\/I\:ISE_II_II\IOGN&
& DESIGN MAINTENANCE
'::' Activate local supply chains for NbS construction and long-term management P
% Preserve and enhance the social value of public spaces through NbS development
Encourage the participation of local communities in O&M activities

#1 Pursue coordinated action initiated at the planning throughout construction and O&M  |\IERIs ek T P

Institution, capacity and #7 Develop O&M plans to ensure O&M planning, responsibilities, financial sustainability, and clear management
XA resources guidance from the NbSdesign phase [ \V/[Fallellor=! 1 P

#3 Develop O&M capacity building programs National

[

Policies and regulation #1 EnhanceNbSinspection and enforcement at the local level [I\/EIalledlez 100

Level of implementation Identified as priority by the stakeholders
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Recommendations overview
J D, D, O

PROJECT CONSTRUCTION,
PLANNING IDENTIFICATION OPERATION & MEC\)/I\A\IELCJ)ET”I“OGN&
& DESIGN MAINTENANCE
®)- Develop a robust monitoring framework to evaluate NbS performance and benefits
= Implement an adaptive management framework for NbS

% Tap into citizen sensing data potential National P

Foster partnerships with Kenyanresearch institutions for advanced impact analysis and knowledge dissemination

LS P H H H — .

() Institution, capacity and #1 Design an appropriate framework for monitoring and evaluation [\ Elal(&] ez 111 P

vy [ESOUrces #2 Harness labelling initiatives for NbS as an adaptation measure to attract funding National P
é #1 Establish a national NbS monitoring framework to track outcomes across sectors National P
J Policies and regulation #2 Implement a resilience scorecard to evaluate NbS integration in municipal plans Municipalit

#3 Develop community -led NbSimpact assessment tools | \V[0al el ez 111

Level of implementation Identified as priority by the stakeholders
38
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Preliminary checklist for municipalities

This flowchart presents a detailed checklist of the key tasks and actions required for the development of a NbS project at the municipal level in Kenya, structured across the
four main phases of the project cycle. Each phase is broken down into specific steps, with priority recommendations highlighted based on stakeholder input. These
recommendations are designed to facilitate the smooth execution of tasks and strengthen the enabling conditions necessary for NbS development. By incorporating these
insights, the flowchart aims to provide a practical guide for municipalities, ensuring that the necessary actions are taken at each stage of the project cycle to promote
successful NbS outcomes.

PLANNING

Use a spatial prioritization
framework to map NbSthat need
to be protected, restored and
created

Engage with local communities
where NbS opportunities exist to
choose sites suitable for NbS
implementation within target
communities

Strengthen coordination and
clarify roles and responsibilities
between county-level and city-
level planning mechanisms  #2

Elaborate comprehensive
planning document

PROJECT
IDENTIFICATION
& DESIGN

Identify NbS opportunities

Define project goals and outline
the scope for NbS with the
support of an adequate technical
advisory committee

Set up a project team gathering
the required expertise #1

Collect project related data
(climate, environment, local
tubl fi pm@fst A*

Identify required permits and
ensure regulatory compliance
before construction

CONSTRUCTION,
OPERATION &
MAINTENANCE

Incorporate local socio -
economic development criteria

Engage the community during
and after construction

Evaluate various NbS
construction methods (e.g.,
phased vs. full-scale
implementation) H#1 #2

Integrate both construction and
O&M cost in evaluation criteria

Elaborate a comprehensive
checkilist for inspecting NbS
based on NbS family guidelines

MONITORING &
EVALUATION

Establish baseline information
and monitoring framework #1

Identify sources of potential data
to build the project indicators,
and centralize these data
sources

Implement a management

framework that allows room for
adaptative measures

39
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Nature-based Solutions: An Overview

Nature-based Solutions (NbS) is a relatively recent term, first introduced by the
World Bank in 2008. Following a slow paradigm shift towards a more proactive
management and protection of ecosystems in order to address societal challenges
(Cohen-Shacham et al, 2019), NbS are defined by the International Union for
Conservation of Nature (IUCN, 2016) as dzb d u jompmtect, sustainably manage,
and restore natural or modified ecosystems that address societal challenges
effectively and adaptively, simultaneously providing human well-being and
biodiversity benefits.LJ

NbS is an operational approach, an umbrella framework to address societal

challenges combining conservation approach of ecosystem with biodiversity and

human well-being as primary objectives (IUCN, 2016). Indeed, these underlying

concepts have been in practice for some time and NbS encompass several well-

established proximate ideas. At the urban scale, these ideas include (depending on )
geographical location and disciplinary focus): Sustainable Urban Drainage Systems

(SuDS), Water Sensitive Urban Design (WSUD),Low-Impact Development (LID), Blue-

Green Infrastructure, Green Infrastructure, Ecosystem-based Adaptation (EbA), = ,
Ecosystem-based Disaster Risk Reduction (Eco-DRR), Holistic or Regenerative Bl | | il | SN Lup 1 . mp e
Landscape Management, Biomimicry and Integrated Urban Water Management :

(IUWM), (International Union for Conservation of Nature (IUCN) (2020), Wendling et
al., (2021) and Fletcher et al. (2014)), to name a few.

NbS are characterized by the associated ecosystem services, the direct and Figure 16 p Schematic section of NbS at the city scale (Source: World Bank, 2021)
indirect benefits natural processes provide to people (World Bank, 2021). They use
dZu ipdwer of functioning ecosystems asj o0 g s bt u@UCHN, 020 fo lnitigate
urban challenges. This includes provisioning services, regulating services, cultural
services or supporting services (IUCN,2020). NbS offer numerous benefits to urban
areas, addressing various societal challenges including disaster risk reduction and
climate resilience. They contribute to biodiversity restoration, create recreational
opportunities, improve human health, enhance water and food security, and support
community well-being and livelihoods. NbS differ from Nature-derived Solutions
(e.g., renewable energy production) and Nature-inspired Solutions (e.g., innovative
design modelled on biological structure).
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Ecosystems are at the heart of NbS approaches and therefore protection of
existing ecosystems should always come first among all NbS initiatives (before
creation of new green spaces or modiying ecosystems), as a fundamental
principle . A hierarchy of approaches under NbS umbrella is defined by the World
C b o 1(2021) as well as in the 2021 Nature Conservancy paper "Protect, Manage,
and Then Restore Lands for Climate Nj u j h l{Go¢k{Paitbd et al., 2021) as an
overarching policy approach when developing new projects or programs.

This strategic approach emphasizes the importance of evaluating opportunities
and developing adequate tools to first strengthen the protection of existing natural
ecosystems within urban environments to maintain their critical functional and
biodiversity values. Protecting and sustaining existing ecosystems such as
wetlands, riparian areas, and urban forests is essential to maintain their vital
biodiversity values, securing ecosystem services and reducing risks associated with
urban development in high-hazard zones like floodplains. Long-lasting ecosystems
are also often part of cultural heritage of local populations. To do so, all measures
to secure such areas, starting from mapping, zoning to development control
enforcement measures but also mechanisms or public policies to make these
spaces accessible to the public (increasing the feeling of attachment), are critical
and should be embedded in urban planning and development practices before
looking at NbS as a specific stand-alone project.

Nonetheless, while the protection is paramount, it is also essential to adopt a
comprehensive strategy that includes restoration and creation initiatives across
the urban environment to seize the opportunity in a constrained context to
reintroduce natural elements in urban open areas. The restoration of degraded
ecosystems can improve their functionality and ecosystem service delivery, by
addressing issues such as deforestation and habitat loss. Simultaneously, creating
new NbS can further enhance urban resilience byre-introducing ecosystems within
urban environments. While considering protection as the foundation, planners and
city-makers should evaluate opportunities for restoring degraded ecosystems and
creating new solutions that complement and enhance existing natural assets
across the urban settings, to effectively coordinate resilience efforts .
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PROTECTION

AND SUSTAINABLE MANAGEMENT OF
EXISTING NBS TO SUSTAIN BENEFITS AND
BIODIVERSITY
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RESTORATION AND
REHABILITATION OF
DEGRADED NBS
REGENERATING
BENEFITS

CREATION

OF NEW NBS

Figure 17 p A hierarchy of approaches under the nature-based solutions umbrella
(Source: World Bank, 2021)
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Furthermore, the design, development, and implementation of NbS projects differ
from gray infrastructure . Conversely, gray infrastructure dzs f go bsilt structures
and mechanical f r v j g n(Warld Bank, 2021), even if they can be embedded
within natural ecosystems (e.g., watersheds, coastal ecosystems). Meanwhile, as a
conservation approach of ecosystem aiming at addressing societal challenges, NbS
are site- and context-specific, while crossing wusual physical, institutional,
administrative, and operational boundaries (IUCN, 2016). The temporality of their
implementation (i.e., expertise to mobilize, environmental studies, maintenance
costs, and long-term sustainability) add a level of complexity compared to gray
infrastructure model that needs to be strategically planned for.

Effective and inclusive NbS development and long-lasting sustainability require a
transparent and equitable decision-making process. This involves a wide range of
local stakeholders, including riverine communities. It implies to adopt an
intersectional approach to enhance the positive outcomes of the ecosystem
services for all, and, moreover, to limit the risks of adverse impacts. NbS are
embedded in different knowledge systems, both expert and traditional ecological
knowledge. These underlying power dynamics need to be understood and
overcome to better take into account the needs and expectations of vulnerable and
marginalized groups (i.e., women, youth, elderly, refugees, people with disabilities
marginalized ethnic or religious groups). For instance, to enhance conservation and
functioning of ecosystems, NbS projects should not modify or reduce ecosystem
services (e.g., traditions, culture, resource production) for another community .

NbS are multi -purpose and can be defined at different scales (i.e., neighborhood,
city, catchment), but always with a landscape and land use approach, well
integrated into the existing landscape and mindful of current and future land uses
and associated conflicts . NbS rely on a cross-sectoral collaboration to go beyond
the traditional siloed utilities sectors (e.g., energy, water production, transport) and
to provide multiple benefits to people. In addition, they also involve new technical
skills (e.g., ecologist, landscape architect), and reinforce the role of some expertise
(e.g., Environmental and Social (E&S) safeguards, stakeholder engagement) and
transversal management skills.
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Figure 18 p NbS as hybrid infrastructure in Nakuru p Green Corridor along A104 Highway
(Source: Nakuru City)
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NbS also benefit from cross-stakeholder collaboration both in financing and in
implementation (Hou-Jones X. et al, 2021). NbS development can be led by
government, county, or municipality, as well as by communities or the private
sector. For instance, government can facilitate the uptake of the project, the
involvement of the different stakeholders, secure the planning process, and the
maintenance/organizational scheme with the different actors. They can also
facilitate pooling investment and partnerships across actors.

As an umbrella concept, the NbS tag covers a wide range of applications at
different scale and in different contexts, for instance actionable green investment,
rewilding and dzq b t tdgsigr inifiatives or community -based resource production.
To translate this diversity, especially in urban contexts, the World C b o ICatdlogue
of Nature-based Solutions for Urban Resilience (2021) identifies up to 14 NbS
families: Urban Forests, Terraces and Slopes, River and Stream Renaturation,
Building Solutions, Open Green Spaces, Green Corridors, Urban Farming,
Bioretention Areas, Natural Inland Wetlands, Constructed Inland Wetlands, River
Floodplains, Mangrove Forests, Salt Marshes, and Sandy Shores. Each family is
associated with location suitability (type of city, scale), the approach (conservation,
rehabilitation or creation), their functions and ecosystems services they provide
(also called benefits).

Therefore, NbS can be implemented in various ways (also identified as dd¥bS
d b uf h prstpefNbS Inventory). It can be a stand-alone investment, also called
dzh s ff fog s bt u Blb&dan alsofbd.ddded or designed in an integrated manner
to complement other solutions, increasing the efficacity and efficiency of gray ‘
infrastructure (IUCN,2016; WB,2021): this is referredto asadZ z g jges bt us v d
Distinction is also made between green infrastructure and NbS dedicated to
resource production and protection (for instance, urban farming). Finally, NbS can
also be policy or programmatic, to encourage actions such as renaturation,
biodiversity or conservation.

Ay . o 5 -

Figure 19p Community-mf e! Oc T! j o! Lj cf sb! Tu/ ! Kpi pRanGé@demnvoj uz! Tdi |
(Source: Kounkuey Design Initiative (KDI))
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Example of NbS Type Relevant for the Urban
Kenyan Context

Example of NbS Type Relevant for the Urban

NbS Family Kenyan Context

NbS Family

| Phytoremediation forest
Ecological forest corridors &
| Agroforestry : e e

retntlon Areas

e B | Living smiles Sioreter

fTerraces and Slopes Wattle fences g

| B : Vegetated gabions e
“.," o A

L%
Retaining walls with vegetated planters

| Rain gardens
~ | Multifunctional detention ponds
Retention ponds
| Bioswales
| Retention ponds
Permeable pavements

Bank and bed renaturation
naturationj Stream daylighting
: #% | River rehabilitation and clean-up

Wetland restoration and rehabilitation

¥ Extensive green roofs

| Intensive green roofs
Ground-based green facades
Facade-bounded greening

| Surface constructed wetlands
Subsurface gravel wetlands
Floating wetlands

uilding Solutions ¢

Pocket parks
Natural playgrounds
Climate-proof residential gardens

4 Setback Levees
Oxbow bypass

Urban Parks

4 Street tree canopies
=l Green avenues

Mangrove restoration and rehabilitation

Urban green corridors
Raised beds

Mud motoring
Planting mats

Amphibious farming

Floating farming

Climate-proof residential gardens
Aquaculture ponds

.| Vertical gardens

Beach nourishment and dune restoration
Artificial reefs and submerged structures
Reef restoration and rehabilitation

Figure 20 p NbS Families
(Source: Modified from World Bank, 2021)
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Why do we need NbS for Kenyan cities?
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Rapid urbanization in Kenya has placed immense pressure on cities. The rate of ‘
urbanization was 4.3% a year between 2015-2022 (UN-Habitat), with 29% of its Ja
population living in urban areas in 2022 (World Bank). This share is expected to st

reach 50% by 2050 (UN-Habitat). Emerging secondary cities are particularly = ETHIOPIA
affected. As early as the 1970s, Kenya began promoting secondary cities, even if dzb "\iokichongi -

clearly formulated national urban policy or an urban and regional development ‘1‘
g p mjwdsznatldefined yet (Otiso, K. M., 2005). Following the launch of a devolved TR ; s
system of governance, the revised Urban Areas and Cities Act (2019) recognizes ater gt

four level of urban areas, based on population number. However, as the urban areas {

keep expanding, this classification covers a variety of urban contexts and urban <. } o Morsast
challenges. ;

s Mnndss

This growing urbanization has put a strain on existing infrastructure, exacerbating . : :
environmental degradation, and increasing vulnerability to climate change ‘ Y RN (i T '
impacts. Indeed, Kenyan cities face major development challenges. Urban poverty
was estimated to about 34% in 2021. It disproportionately affects women-led
households, people with limited education access and large families (KNBS,2021).
Access to infrastructure and service provision remains highly disparate, also due to
land tenure issues and uncontrolled urban sprawl. Urban development ultimately
leads to various environmental impacts. These effects include heightened air and
water pollution, an increased risk of flooding, and the degradation of ecosystems,
all of which can adversely affect the well-being of urban residents.

Additionally, presence of refugee populations also raises distinctive challenges in
urban settings . The Refugee Act (2021) aims to convert refugee camps into urban
settlement area, whereas refugee camps in Garissa and Turkana counties are
currently managed separately for communities. Yet again, access to basic
infrastructure remains insufficient . In the case of Kakuma, for example, only 10% of :
refugee and host community households benefit from access to electricity, and only e AP N e

Northem Economic Coeridor

60% of host community households have access to water (World Bank and UNHCR, —

Sub reute

2021). e s

0 50 100 200 KM

Figure2lpLf ozb! t! Vscboj {bujpo! Hf phsbqi z!
(Source: UN Habitat, 2022)
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Due to climate change, the increased frequency and magnitude of hazards such as
floods and droughts further exacerbated the pressure put on urban areas. The
urban areas which are most affected by floods and extreme droughts are located in
Arid and Semi-Arid (ASAL) zones, which make up 80% of the land area in Kenya
These areas endured severe droughts with widespread livelihood losses and
massive displacement of populations. Additionally, 17 of the 47 counties are
recognized as flood prone (IFRC,2023) and urban flooding has become a frequent
phenomenon due to climate change-induced heavy rains. Climate change is also
influencing coastal urban areas in Kenya, particularly on shoreline erosion, coastal
storms, flooding, and sea level rise.

In parallel, climate change related risks also worsened due to rapid urbanization
and uncontrolled development. Unrestricted urban sprawl has not allowed for
adequate planning to face increased climate risks, thus leading to encroachments
on wetlands and blockage of waterways, and to an increase in impervious surfaces
and loss of green spaces.

Therefore, it is a priority to protect and enhance the resilience of Kenyan
secondary cities . The devastating floods in parts of Kenya,including Nairobi, in May
2024, resulted in the loss of life, the displacement of over 250,000 people, and
damage to property and key infrastructure . This has underscored the urgent need to
improve urban resilience in order to limit further damage and enhance overall
quality of life. In the context of Nairobi, for instance, a path was taken towards
promoting urban nature and renaturing the floodplains of Nairobi's three main rivers
(OCHA, 2024). Similarly, the recent drought in Kenya severely impacted food
security, with 4.4 million people facing high levels of Acute Food Insecurity in early
2023. Although the situation improved by late 2023, reducing the number to 2.8
million, food insecurity remains critical, highlighting Kenya's vulnerability to
droughts and their impacts.
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Figure 22 p Observed Annual Average Mean Surface Air Temperature, 19012022
(Source: WB Climate Knowledge Portal - Kenya)
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Figure 23 p Monthly Climatology of Selected Climate
Indicators in Kenya 1991-2022
(Source: WB Climate Knowledge Portal - Kenya)
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Figure 24 p Képpen-GengerClimate
Classification of the Kenyan Climate Zones
(Source: WB Climate Knowledge Portal - Kenya)
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In the face of growing urban development, the shift to a decentralized system of
governance in Kenya marked a turning point in the institutional management of
cities and municipalities . It was enshrined in the Constitution of 2010 and
operationalized by the Urban Areas and Cities Act (UACA) of 2011. This change in
governance gave county governments the power to establish and oversee urban
areas, leading to the creation of 97 municipalities and the establishment of urban
councils for 70 urban centers.

Moreover, the government has taken several legal and policy commitments
regarding climate change, which means urban resilience now heavily relies on the
capacity of local institutions to implement change. The National framework for
climate change includes: the Climate Change Act (2016); the National Climate
Change Action Plan (2018-2022); the mainstreaming of climate change mitigation in
planning documents through the National Spatial Plan (2015-2045) and ongoing
adoptions of National Disaster Risk Management Framework and Strategy.
Consequently, building climate -resilient urban areas depends on bolstering urban
institutions and enhancing their capacity to design, implement, and enforce
effective urban resilient planning, development control strategies as well as resilient
urban infrastructure and deliver the associated services to their population.

However, despite these significant advances, there is a persistent need for
institutional strengthening to enhance the effectiveness of local urban institutions .
Indeed, although many urban plans have been adopted, they often lack adequate
corresponding implementation frameworks, rendering them ineffective . Additionally,
urban sprawl increases the costs associated with infrastructure development and
maintenance, while threatening the environment.

Additionally, the progress of the devolution process appears to be disparate. Some
counties have already largely invested in infrastructure and are more advanced on
environmental protection, climate change adaptation and improvement of the
quality of life. For example, Kisumu County Integrated Climate Change Issues to its
2018-2022 and 2023-2027 Integrated Development Plans and invested in urban
green spaces within Kisumu City.
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To address these challenges, the often-diverging goals of environmental
protection and development projects need to be overcome to build a common
resilient development path. Policymakers increasingly recognize the role of nature-
based solutions as instrumental for this synergy.

Kenyan secondary cities, where growth is still in its infancy, can seize on NbS as
an opportunity to strengthen their resilience to climate change and already pave
the way for more resilient urban development. NbS can offer cost-effective
strategies to boost urban resilience against climate hazards like flooding, drought,
and heatwaves. By integrating green spaces, restoring ecosystems, and managing
water bodies, NbS improve environmental quality, support biodiversity, and create
economic opportunities, enhancing the global living conditions for the urban

populations and making them essential for the sustainable developmentof Lf oz b ! t

urban centers.
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Figure 25 p NbS can be optimized for addressing climate resilience and biodiversity outcomes
(Sources: World Bank/GFDRR, 2021; designs b¥relixx Landscape Architects and Planners)
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NbS Iin Kenyan Cities: Findings from NbS Inventory

The NbS Inventory of NbS initiatives revealed 26 examples that demonstrated the
range of NbS families and implementation trends in diverse Kenyan urban
environments. It aimed to generate knowledge, inspire local stakeholders, and
provide a reliable resource for the replication and scaling of successful NbS
strategies. Through a literature review, 26 sites were shortlisted, of which, 14 were
selected for field visits, and 12 sites were investigated through desktop study. The
projects spanned different climate zones, landscapes | urban (including central
business district, formal, and informal), peri-urban, and rural | and represented 9
NbS families. Additionally, the integration of NbS within the First Kenya Urban
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benefits can stem from different implementation scales, and scalable solutions can
emerge. Effective policy frameworks should encourage the integration of small-
scale cases into larger and more comprehensive strategies.

However, it showed NbS development, operational implementation and final
impacts could be strengthened and diversified through further refinement and
exploration of complementary solutions based on better data availability and
systematic assessments and monitoring . NbS development also require new tools,
methodologies and expertise. For instance, building code and urban design

Support Program (KUSPL) investment program and "missed p g q p s u vwejeu j fguidgines could be revised to improve the enabling conditions for NbS

critically evaluated based on literature review, policy review and expert knowledge.

Findings suggest that Kenya demonstrates growing innovation in terms of NbS in
urban areas integrated a diversity of solutions and stakeholders. There is a
concentration of NbS in Nairobi, which is evident in both formal and informal urban
settings. Scale of implementation mainly involves catchment and neighborhood-
level interventions. Most of the solutions implemented are Open Green Spaces and
Bioretention Areas. This study also showed an emerging tendency towards hybrid
infrastructure solutions, integrating natural blue-green elements within traditional
grey engineering. Finally, NbS initiatives are rarely conceived as intentional NbS
from the outset. However, there is wide diversity of stakeholders involved, from
governmental organizations to NGOs, international bodies, Community-based
organizations (CBOs)and private sector.

Overall, the NbS Inventory underscored the opportunity for NbS expansion across
L f o z dedondary cities, by enhancing scalable solutions and encouraging diverse
implementation scales. Hybrid infrastructure NbS happens to be a flexible and
scalable solution in Kenya. They vary in scale and provide many benefits including
rehabilitation opportunities, by retrofitting existing urban spaces without requiring
complete overhauls. However, challenges include the technical complexity of
designing and maintaining hybrid systems, which requires interdisciplinary expertise
and measurement tools. It should also be stressed that the diversity of
implementation scales is a strength for NbS expansion in Kenya. Indeed, various

development in formal urban settings. In informal settlements, implementing NbS
requires participatory planning and specific capacity-building activities to a wide
range of stakeholders, as challenges can arise out of unclear land tenure and
resources constraints . Additionally, proper implementation mechanisms are needed
to capture maintenance costs as well as revenue opportunities and labor dynamics.

Additionally, it highlighted a knowledge building and dissemination gap to be
overcome, as it inherently constraints NbS implementation and scaling. The lack of
comprehensive financial and technical data, as well as systematic assessments
and monitoring, limits operational effectiveness. Data is sparse and inconsistently
available for many of the cases reviewed, for larger projects and community -led
projects. This same data and information gap impedes knowledge development
and distribution among stakeholders, further exacerbating the data and expertise
deficit impeding successful NbS deployment. Although numerous NbS initiatives
are underway, they lack further distribution of information, tools and best practices.
Capacity surrounding NbS could be improved among local stakeholders, as benefits
are insufficiently quantified, post-construction monitoring is weak and there is
generally a confusion around NbS terminologies and features.

The NbS Compendium and Recommendations for Implementation aim to deepen
these preliminary findings towards enhancing effective appropriation of NbS by
Kenyan stakeholders. It provides gap analysis and actionable guidance for KUSF2
investments framework as well as any NbS initiative in Kenyansecondary cities.
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Understanding Kenya's policy and regulatory framework is essential for the
successful integration of NbS into urban planning and development. This
framework outlines the roles, responsibilities, and interactions between different
levels of government and stakeholders, influencing how policies are created,
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projects. It ensures alignment with national objectives and facilitates local
adaptations that enhance resilience and climate responsiveness.
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The integration of NbS into Kenyan secondary cities requires a careful alignment
of urban planning and development, climate change, and biodiversity frameworks
to ensure their effective development. The urban planning and development
framework is a key element for integrating NbS into cities, addressing urban
challenges, and anchoring NbS within a specific territory. However, recently, climate
change-related issues have been addressed through a distinct political and
regulatory framework, which plays a critical role in strengthening the development
of NbS as climate adaptation solutions and potential carbon sinks. One of the
unique characteristics of NbS is their positioning at the intersection of several T T

specific political and regulatory frameworks, including urban planning and term, rene\’NaI and

development, climate change, and the emerging biodiversity framework. The cross- redevelopment plans

cutting consideration of these frameworks is essential, and their alignment is o B

crucial to support the sustainable and comprehensive development of NbS. CIDP
Sectoral Plans

strategic documents. Spatial plan

A At the national level, Kenya's framework for urban planning and development is
anchored in the 2010 Constitution and Kenya Vision 2030, with climate Integrated Urban City/municipal Land

NATIONAL LEVEL

Kenya's political and regulatory framework is structured around three institutional
levels - national, county, and local - and underpinned by key legislative and

COUNTY

resilience being integrated into planning processes since 2016. The > Development Plan _Use Plans
Constitution grants the government authority over urban planning (Article 66) — Spatial plan City/Urban Areas
o Building and Zoning

and establishes the National Land Commission (NLC) to oversee planning
activities (Article 67), while also prioritizing devolution to transfer significant , _ , 5 o
Figure 26 p Policy and regulatory framework for climate -resilient urban planning in Kenya

plannlng powers to County govemments' (Source: Analysis of SUEZ Consulting, 2024 based on UN Habitat, 2018 and other policy document3
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Kenya Vision 2030 (2008) outlines the strategic development path for Kenya,
focusing on urban planning and development and capacity-building to address
rapid urbanization. Additional sectoral policies and plans contribute to define the
urban and land planning and development framework, such as the National Urban

Development Policy (2016) to promote sustainable urban growth. Since 2016, the

Climate Change Act and Climate Risk Management Framework for Kenya require

climate resilience mainstreaming into urban planning and development at all levels.

The successive National Climate Change Action Plans, National Adaptation Plans

(NAP), and Nationally Determined Contributions (NDC) are also integral

components of Kenya's policy framework on climate change. They contribute to the

country's overall strategy for addressing climate impacts and promoting resilience
across sectors.

Several acts also mandate the creation of specialized agencies to set sector-

specific standards and guidelines that play a role to foster a resilient urban

planning and development. For example, the Environmental Management and

Coordination Act (EMCA,1999) established the National Environment Management

Authority (NEMA), which is responsible for formulating and enforcing national

environmental protection goals, including regulatory oversight in urban

development projects.

A At the county and local levels, the Urban Areas and Cities Act (2011, revised in
2019) and the County Governments Act (2012) establish the legal framework
for local planning. They provide legal foundations for local urban management at
the county and municipal/city level, defining responsibilities for urban and
physical planning. They also set the key documents and plans required for their
implementation, notably the County Integrated Development Plans (CIDP) at
county level and Integrated Urban Development Plans (IDEP) at municipality/city
level. While aligning with the broader urban planning and development
framework, they outline local strategic vision and integrate local economic,
social, environmental, and spatial planning, to ensure coordinated growth and
resource allocation. They can be supplemented by local land use plans, building
and zoning plans, or sectoral plans. Counties also adopt local County Climate
Change Act and develop 5-year Climate Change Action Plans (CCCAPSs)

GLOBAL
CENTER ON
ADAPTATION

Kenya's political and regulatory framework involves multiple actors p from public
institutions to private actors and citizens - at the national, county, and city levels.
Institutional actors are responsible for defining strategies and policies, managing
resources, and overseeing implementation, while the 2010 Constitution promotes
the adoption of a participatory approach at key stages of planning, involving other
important stakeholders from civil society.

At national level, urban resilience policy and regulatory framework is led by

ministries, departments, and parastatal agencies.

A The Ministry of Lands and Physical Planning oversees land resources to support
socio-economic development, formulating policies, managing public land, and
ensuring orderly land use through spatial planning aligned with Vision 2030.
Similarly, the State Department for Housing and Urban Development (SDHUD)
directs policy and coordination for housing and urban development, providing
strategic guidance to strengthen urban resilience and align initiatives with
national priorities.

A Regional Development Authorities (RDAs) drive growth in underserved areas by
implementing infrastructure, agriculture, and social projects, such as the Lake
Basin Development Bv u i p svater supply initiatives. RDAs coordinate with
county governments to align efforts, stimulate economic growth through
resource management and partnerships, and address environmental challenges
by ensuring compliance with regulations.

A National agencies are responsible for implementing nation-wide sectoral policies,
coordinating various government functions, and ensuring service delivery across
different sectors. For instance, the NEMA oversees environmental protection by
developing regulations, reviewing EIAs and issuing licenses for approved
projects, enforcing compliance, and promoting public awareness. It integrates
environmental considerations into national development plans, monitors
conditions, and conducts research to inform sustainable policies. The NLC
manages public land for national and county governments, recommends policies,
oversees land use planning, and addresses land injustices. The NLC is also in
charge of developing land information systems.



At county level, governance includes County Assemblies and Counties Executives.
The County Assembly legislates for county functions, oversees the County
Executive's accountability, represents constituents, and approves key appointments,
budgets, and plans. The County Executive, led by the Governor, implements laws,
manages administration, coordinates development projects, formulates policies,
and reports to the assembly on governance and budget matters. Additionally, the
county level also has County Departments which role in implementing policies and
delivering services at the county level in Kenya. Each department is typically headed
by a Chief Officer who reports to the County Executive Committee Member (CEC)
responsible for that specific area.

At municipal/city level, the Urban Areas and Cities Act grants local planning
authority and disaster management to urban boards. The City/Urban Board is
responsible for developing policies, land use management, infrastructure
development, and regulatory oversight, ensuring service delivery and budget
management. The City Manager, appointed by the Board, oversees day-to-day
operations, implements policies, manages staff and resources, and monitors
financial health, reporting regularly to the Board.

The relationship between counties and municipalities is guided by a cooperative
framework outlined in the Constitution and relevant legislation. County
governments delegate specific functions, such as service delivery and
infrastructure development, to municipalities. Solid waste management and
disaster management are among the first functions devolved to municipalities .

Civil society is increasingly engaged in resilient urban development through
participatory approaches, to integrate local needs into planning and foster private
t f d u prgdgement. The 2010 Constitution enshrines public participation as a
fundamental principle of governance, mandating that all government planning and
spending include community input. The role of professional organizations still
varies, with the level of recognition largely dependent on the profession: for
example, engineering professions are well-established, while emerging professions
such as landscape architects are still developing.
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Figure 27 p Organizational scheme of Kenyan stakeholders involved into climate-resilient urban planning
(Source: Analysis of SUEZ Consulting, 2024 based on UN Habitat, 2018 and other policy document3
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Critical role of institutional arrangements

While Kenya has established a detailed framework to integrate urban planning and
climate change, the capacity of this framework to effectively enable the
development of NbS in Kenyan cities remains unclear. Despite numerous laws,
strategies, policies, and structures at various levels regarding urban planning and
climate resilience, the framework appears overly complex and fragmented, with
unclear intersections between institutional mandates, resulting in overlapping
responsibilities, confusion, and inconsistency.

NbS development requires a clear and integrated city vision as well as a multi-
stakeholder approach to deliver their multiple potential benefits. NbS development
is based on multi-stakeholder collaboration, which could be led by municipalities, to
leverage both the long-established expertise of sectoral agencies and counties and
the key role of municipalities in promoting a coherent and comprehensive vision for
the city. Indeed, the lack of vision and policy coherence hinders strategic alignment
with resilience goals. Inconsistent collaboration results in poorly integrated urban
planning. A myopic approach to planning, devoid of a unified vision and value-driven
principles, leads to inconsistent results, with plans often failing to outline actionable
implementation steps.

Municipalities must enhance their technical and financial capacity to play a key
role in the harmonious and resilient development of their territories . Despite
devolution, municipalities face limited practical autonomy and struggle with
technical and financial dominance from counties in defining and implementing
urban plans, with insufficient in-house expertise and few direct funding sources. As
a result, municipalities rely on county staff or external consultants to deliver
projects. Strengthening local teams, both in number and capacity, is essential,
which could be achieved through the gradual transfer of skills from other
institutions or external consultants during technical assistance.

To protect existing ecosystems and enable the development or rehabilitation of
new NbS, municipalities also need to enhance their ability to enforce development
controls and project oversight. Municipalities are working to define land use plans
but struggle to implement them, relying on national services or county authorities.
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While many planners are trained in, Geographic Information System (GIS) most
municipalities lack the infrastructure to use such tools effectively, relying instead on
outdated, paper-based maps. Additionally, delays in Environmental Impact
Assessments (EIAs) may affect project implementation, with some projects
progressing before approval.

The development of NbS would benefit from evidence-based planning, but current
data on baseline conditions and needs are fragmented and difficult to access. Few
municipalities have data on the climate risks their territories may face, and
bureaucratic delays in obtaining critical information, such as meteorological reports,
hinder timely decision-making (AECOM,2023). Short-termism and weak monitoring
further impede effective plan execution, as insufficient timeframes, limited
monitoring capacity, and political interference often derail plans. This encourages
business-as-usual practices rather than fostering the adoption of greener, more
sustainable alternatives. This underscores the importance of long-term strategies,
supported by strong institutions, consistent leadership, and adaptive methods
tailored to local contexts.

Professional bodies in Kenya hold a pivotal role in promoting green infrastructure
as a viable alternative to traditional grey infrastructure investments. Across the
different professions of the urban fabric, these organizations (e.g., Architect
Association of Kenya (AIK), Environment Institute of Kenya (EIK), Institution of
Engineers of Kenya (IEK), and Kenya Institute of Planners (KIP)) have a strategic
position to standardize practices for NbS. However, they face significant limitations,
as they lack the capacity to address all aspects of the built environment, particularly
in urban areas where informality dominates, and much of urbanization occurs
without professional design, oversight, or certified advice.

Acknowledging the role of informality and identifying ways to integrate NbS
through community -led initiatives and quick-win projects is essential to reach the
most vulnerable population. This approach allows for the implementation of NbS
and awareness campaigns targeting residents and stakeholders, even as planning,
development control, and standardization efforts continue to mature in this area.
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The financing framework shaping NbS development

NbS development in Kenya benefit from various sources of external funding, with

the coordination and support of state level or local level stakeholders. Some of the

NbS Compendium cases illustrate the variety of these sources of support in terms

of organizations, as well as projects:

- MDBs and Development Banks: World Bank Kenya Urban Support Program
(KUSPL) project funded different NbS projects, such as Kenyatta Avenue Green
Corridor (Case #11) in Nakuru. City Climate Finance Gap Fund is another window
that is today considered by some municipalities such as Kisumu;

- UN Agencies, such as UN-Habitat which develops in partnership with Association
of Architect of Kenya (AAK) the Safari GreenBuilding Index;

- NGOssuch as The Nature Conservancy initiating the Upper Tana-Nairobi Water
Trust Fund (Case #8);

- Bilateral national cooperation framework and development programs, such as in
the case of Saint K p i o«Cbrmmunity School (Case #7) that benefited from the
support of SwedBio a Stockholm based program working in governance of
biodiversity knowledge and policy.

This support can also stem from the various guidelines made available by these
organizations, such as the Guidelines on Mangrove Ecosystem Restoration for
Western Indian Ocean that were used for engaging Mangrove restoration in
Bangladesh Mangrove Restoration project (case #5).

However rich this ecosystem of partners and support is, there is still a risk of
multiple compliance systems and technical requirements for county level actors
that would seek these various financing windows. Some professional bodies, such
as the Environment Institute of Kenya, seem to be in a good position to reference
and support a pooling of experts trained and aware of these various investment
frameworks available for developing NbS projects.
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Urban sector development projects supported by Kenya Government and
international donors remain a key and impactful source of funding for NbS
investment and NbS-informed project. Counties in Kenya receive funding from two
primary sources: equitable share transfers from the national government and
conditional grants from both the National Government and development partners
(KIPPRA, 2019). Conditional grants are linked to the implementation of specific
projects such as major urban development programs. They are mainly provided as
loans or grants from international agencies like the World Bank or the National
Government, disbursed through the National Treasury or relevant ministries.
Conditional grants are restricted in use, cannot be diverted to other budget items,
and are subject to a county or city meeting some specific requirements. These
g s p k f fdamework (i.e., strategy and objective, subprojects conditions,
assessment criteria and final indicators) and more precisely their investment
eligibility criteria thus can play a crucial role in either encouraging or limiting the
potential for local NbS development.

Among major urban development programs, KUSP1 and KUSP2 rely on Program
for Result (PforR) funding, a results-oriented instrument designed to link the
disbursement of funds to the achievement of specific targets, which can influence
NbS development in Kenyan cities. KUSPL was the first part of a PforR to address
L f o z brbah development challenge: this program was central in advancing
L f o z lirban infrastructure and service delivery. Although KUSPL has well
performed, the 2019 census revealed that rapid urbanization remains a significant
challenge for the managers of devolved units. This underscores the urgent need to
allocate resources strategically toward urban development. Therefore, phase 2 of
the program, KUSP2, has been launched to continue supporting the implementation
of the Second Kenya Urban Program 2022p 2027 (Kenya Urban Program (KenUR2)).

As a matter of fact, a shift in the perspective of KUSP2 is opening an opportunity
for change towards more resilient an inclusive urban areas with a greater potential
for municipalities to choose NbS projects. The program is designed to build on
previous programs to allow for urban resilient, inclusive and competitive
developmentin L f o z dedondary cities.
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Review of NbS integration in KUSP | & Il frameworks

Strategy

Process

Features conducive to NbS in KUSP1

Some flexibility on investment threshold to allow
sub-projects of various scales - a minimum amount
of investment (US$ 500,000) however multiple
investment could be combined into one, provided
they belong to the same geographical area.

Eligible investment criteria

Eligible investment specifically targeting NbS p
urban social and economic infrastructure targets
green areas and parks.

Assessment criteria and indicators

Prioritization process of investments consider
climate change and disaster adaptation p one of
the four criteria (along with social inclusion
requirements) of the investment prioritization .

Features impeding NbS in KUSP1

NbS is not a core objective of KUSPL nor an
engineering design alternative streamlined in each
category of eligible investment p no mention of
biodiversity or nature or ecosystem in the Program
Appraisal Document (PAD).

Lack of local awareness of NbS as potential
investment projects among institutional
stakeholders and citizens limits emergence of
green infrastructure proposals despite consultation
processes held with urban boards and citizen fora
to suggest sub-projects.

Even if all eligible expenditures could potentially
include NbS, de facto exclusion of measures for
existing NbS not identified in planning - This
excludes proposal of NbS that have not been priorly
identified in planning. Eligible investment do not
include environmental protective or restoration
measures and exclusion criteria list, namely (b) and
(d) can deter from considering NbS engineering.

Lack of streamlining NbS in investment
optioneering and assessment p even if investment
that contribute to climate change adaptation are
prioritized, indicative CBA and figures for
infrastructure do not promote NbS as a co-benefit
for achieving the intended infrastructure . Results
indicators for KUSPL e p oihclude climate change
adaptation or ecosystem services promotion.
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Opportunity for change in KUSP2

Emphasis on planning and delivery for resilient,
inclusive and competitive infrastructure and
services p climate resilience-related criteria at least
mentioned once in each disbursement-inked
indicator (DLI).

Climate change mitigation  measures are
mandatory at most stages of the program to qualify
for grants - each disbursement-linked indicator
across all result areas incorporates climate
considerations into its minimum conditions or
performances standards.

Explicit mention of NbS in potential investments -
explicitly included as a component of greenery and
public open spaces investments.

Better understanding of climate risks and
vulnerabilities as a pre-condition for investment -
municipalities are mandated to conduct risk
assessment and gather data relevant to their
geography and climaterelated hazards and
vulnerabilities.

Streamlining of climate change adaptation and
DRM into assessment and evaluation criteria for a
systematic integration in all KUSP2 components p
climate resilience is an explicit core element of
results indicators, particularly within planning
(national plans, standard guidelines, county-level
planning documents) and infrastructure and service
delivery components. Only in terms of private sector
engagement (Results Area 4) are environmental and

climate related considerations not yet mandatory.
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The NbS Compendium seeks to enhance understanding and guide the scalability
and replicability of Nature-based Solutions (NbS) in Kenyan secondary cities, using
existing inspirational NbS projects as a foundation .

Eleven NbS projects, representing ten distinct NbS families, were selected for
running a gap analysis. The projects are assessed through eight strategic
components:

- response to climate change;

- environmental benefits, with a focus on local biodiversity;

- implementation processes and technical features;

- operations and maintenance implications ;

- financial schemes and sustainability ;

- monitoring and evaluation systems;

- legal, regulatory, and policy frameworks;

- and stakeholder engagement, including social inclusion processes.

This assessment, based on data from field missions, key informant interviews
(KlIs), expert elicitation, and desktop research, identifies inspiring features of the
projects as well as critical features to improve scalability for each NbS family . While
the methodological framework is consistent across cases, the situational nature of
each NbS g b n j effiency and applicability means that the cases cannot be
directly compared.

Targeted audience of the NbS Compendium section

The NbS Compendium is designed for decision-makers involved in the KUSR2
project as well as those at the county and municipality levels in Kenya,with the aim
of identifying potential NbS projects for development. Within the KUSP2 framework,
the gap analysis, conditions for uptake, and lessons learned from projects funded
by KUSPL provide key insights to guide the planning of future NbS initiatives. For
municipalities, the city assessment section cross-references NbS cases with
specific urban challenges and ongoing policies in Kenyan cities, enabling a more
targeted analysis of relevant NbS solutions based on the local urban context.
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IMPLEMENTATION PROCESS
& TECHNICAL FEATURES
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MAINTENANCE
CLIMATE

ENVIRONMENT &
BIODIVERSITY

STAKEHOLDER MONITORING
MAPPING & & EVALUATION
SOCIAL
INCLUSION

Figure 28 - The eight strategic components for NbS case gap analysis
(Source: SUEZ Consulting, 2029
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GUIDE | How to read the gap analysis result

The project analysis consists of 8 components, represented in an evaluation flower to assess the NbS project's maturity and potential for replication in Kenya. Each
component includes two equally weighted criteria, with scores ranging from 0 to 3 to assess process mastery and benefits. Score definitions : 0 = insufficient data, 1 = ad hoc
elements, 2 = preliminary study, 3 = comprehensive study. For Kaya Tembo Forest, some assessments are marked as N/A (not applicable). Intermediate scores (0.5, 1.5, 2.5)
are indicated by dotted petals, as are components with a score of 0 for any criterion as shown in the example below.

Project response to climate risks - score
Project adaptation to local climate
conditions and hazards (present and
future) - score

Project response to environmental risks
(e.g., pollution, biodiversity) - score
Environment and urban biodiversity
benefits - score

Stakeholder engagement & consultation
strategy - score

Socio-economic benefits and inclusion of
vulnerable group - score

Planning and development strategy -
score
Regulatory and land tenure strategy -
score

CLIMATE
SCORE 2

ENVIRONMENT &
BIODIVERSITY
SCORE 2

STAKEHOLDER
MAPPING &
SOCIAL
INCLUSION
SCORE 1.5

IMPLEMENTATION PROCESS
& TECHNICAL FEATURES
SCORE N/A

PLANNING LEGAL,
REGULATORY
& POLICY FRAMEWORK SCORE 2.5

OPERATIONS &
MAINTENANCE
SCORE 3

FINANCIAL
SCHEMES &
SUSTAINABILITY
SCORE 0.5

MONITORING
& EVALUATION
SCORE 1

)

K

A7 GLOBAL
75 N
(KELAAN  CENTERON
o
L/ ADAPTATION

Design and implementation process -
score
Key features of the technical design -
score

Roles and responsibilities - score
Operation & Maintenance plan - score

Project costs, revenue generation and
funding - score

Integrated financial plan and project
sustainability - score

Key existing indicators - score

M&E system and knowledge
dissemination - score
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Case 1p Open Green Space:Eldoret Arboretum

Opengreen spaces | including parks, unpaved areas, and biologically active zones
| are essential components of sustainable urban development. They assist cities in
adapting to climate change by providing cooling effects, enhancing air quality,
offering shade, and mitigating the urban heat island effect (Gehrels et al. 2016).
Unpaved areas contribute to urban flood risk management by absorbing
stormwater, reducing runoff velocity, and alleviating pressure on sewerage systems-
in cases of combined sewer/stormwater systems. Designing these spaces with
clear performance objectives and fostering community engagement encourages
collective ownership and stewardship (World Bank, 2021). Open green spaces
significantly improve quality of life by promoting social and physical activities
(Wendel et al. 2012), enhancing mental and physical health, and strengthening
social cohesion (Yilmaz and Mumcu 2016). They also serve as vital habitats for
biodiversity within urban contexts (De la Barrerra et al. 2016). Moreover, these
spaces stimulate local economies through increased property values, tourism, and
job creation, and contribute to carbon storage and sequestration, aiding in climate
change mitigation (Linden et al. 2020).

ELDORETARBORETUM

The Eldoret Arboretum case is used as an
exemplar NbS type under the Open Green
Spaces family. The subsequent case
analysis illustrates the potential and
challenges of open green spaces design,
implementation and maintenance in Kenyan
cities.

Key inspirational features: multi-stakeholder
collaboration, benefiting both nature and
residents.
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IMPLEMENTATION PROCESS
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ENVIRONMENT &
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STAKEHOLDER MONITORING
MAPPING & & EVALUATION
SOCIAL
INCLUSION

Figure 29 p Gap analysis result for Eldoret Arboretum
(Source: SUEZ Consulting, 2024)
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PROJECT PRESENTATION oy

The Eldoret Arboretum is an urban park case located in Eldoret, Uasin Gishu County. 5 \“\ f
It was developed as part of the World Bank-funded KUSPL. Covering 16.3 ha and Vi { %
situated approximately 1 km from the Central Business District, the park was P~ N L

intentionally designed to address the escalating impacts of climate change and the
scarcity of green spaces within the city. Its construction in 2019-2020 aligned with N ]
wider efforts to create resilient urban environments in Kenya. The d b t fohgtterm ‘ s
objective is to improve urban resilience, mental and physical health, and social
cohesion while promoting climate change adaptation and mitigation . YD

The Arboretum is an open green space incorporating additional elements such as
constructed wetlands for water management and biodiversity enhancement.
According to the local stakeholders, the Arboretum aims to mitigate environmental
challenges, particularly flooding, biodiversity loss, and urban heat island effects,
while providing a space for recreation, education, and social cohesion. Its -~
development involved multiple stakeholders in a public-private partnership. With the ' : =
Arboretum, F me p srésidénts benefit from enhanced amenity, cultural and ‘
recreational opportunities, increased biodiversity and flood risk reduction. However,
challenges include lack of funding for operation and maintenance and well as
limited public awareness of the benefits of open green spaces.

Figure 30 p Location of Eldoret Arboretum, Uasin Gishu, Kenya
(Source: SUEZ Consulting, 2024)

Figure 31 p A view of Eldoret Arboretum
(Source: SUEZ Consulting, 2024)
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Figure 32 p Eldoret Arboretum Figure 33 p Eldoret Arboretum
(Source: SUEZ Consulting, 2024) (Source: SUEZ Consulting, 2024)
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A Project response to climate risks p Score 2

The Eldoret Arboretum serves as a multifunctional urban space that mitigates the
urban heat island effect, manages stormwater, and promotes carbon sequestration.

Uasin Gishu County is considered the breadbasket of Kenya. It has relatively cool
climate and receives relatively high rainfall that is evenly distributed throughout the
year including in the dry season (MoALF, 2017). The main climate risk in the county
is flooding which has occurred annually since 2013 (ibid), affecting different parts
of the county including F me p sCentral tBusiness District (CBD) (Kll, 2024).
Analysis of temperature trends in the county between 1980 to 2005, show a
moderate increase (Fig.19). Although, average seasonal rainfall between 1980-2015
did not change significantly, there has been an increase in number of days with high
rainfall intensity. Climate change has disrupted rainfall and weather patterns
resulting in unpredictability in timing and intensity of rainfall and dry spells. These
changes have led to increased flood, erosion and drought risks (MoALF, 2017).

The city of Eldoret is investing in urban parks to provide recreational and cultural
open green space for local citizens. Furthermore, as an open green space that
incorporates additional elements such as constructed wetlands, Eldoret Arboretum
was developed to mitigate the urban heat island effect by providing shade and
cooling the air through evapotranspiration. The pervious areas and constructed
wetlands help manage stormwater runoff from the CBDduring heavy rains.

Additionally, the trees and plants planted around in the Arboretum and the CBD,as
well as the constructed wetland in the Arboretum help to sequester carbon dioxide.

A Project adaptation to local climate conditions (present and future) p Score 2

Features such as wetlands, pervious areas, and the use of native flora addresses
climate risks like flooding and rising temperatures.

Located 1km from the CBD, Eldoret Arboretum is exposed to flooding, soil erosion
and moderately rising temperatures. The Arboretum is well adapted to projected
climate risks of flooding through the presence of a wetland and large aggregate
pervious areas. The Bs c p s f adaptatian to climate risk could be further
enhanced by linking its (green) water features and ponds with (grey) drainage
infrastructure for improved flood risk reduction as well as providing permeable
paving in the parking lot to improve infiltration (See Technical Features analysis on
the next pages). The use of native flora in the Arboretum enhances its resilience to
climate variability (e.g., by lowering the need for watering the vegetation). With
rising temperature and change in rainfall, the adaptation to the selection of species
to future climate is also to consider.
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Figure 34 p Projected Average Mean Surface Air Temperature Anomaly for 2020-2039 (Annual) Uasin Gishu,
Kenya; (Ref. Period: 19952014), SSP37.0, Multi-Model Ensemble.
(Source: WB Climate Knowledge Portalp Kenya)
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k‘ ENVIRONMENT AND BIODIVERSITY

A Project response to environmental risks p Score 2

The Eldoret Arboretum plays a crucial role in mitigating soil erosion, improving air
quality, and preserving the environment through its vegetation, ponds, and wetlands.

As a growing city, Eldoret is facing a nexus of well-documented environmental
challenges including water, air, soil and noise pollution along with biodiversity loss.

The Sosiani River is highly polluted as result of illegal dumping and discharge of
effluent into the river presents a growing environmental problem, also worsening
flood risks. The city is affected by poor air quality due to emissions from vehicles
and heavy industries. To monitor air quality, sensors have been installed within the
city (at the CBD and Lobo Village) with support from Stockholm Institute. Noise
pollution emanating from events, vehicles and entertainment lounges presents
another challenge as there is a lack of enforcement of noise regulations.

Soil pollution in Eldoret mainly arises from agriculture and industry, through the use
and improper disposal of agrochemicals (acidic fertilizers) and oil spills. Solid waste
management is a major environmental issue, as the city lacks a designated sanitary
landfill and relies on the Kipkenyo dumping site. The convergence of water, soil, and
noise pollution, along with rapid urban development, worsens biodiversity loss.
Chemicals in drainage channels kill organisms. Encroachment into riparian
reserves, especially Chepkoilel, has led to a decline in crane populations. Wetlands
in areas like Subaru, Eldoret West, Baharini, Maili Nne, and Chepkanga are also
affected . No information is available on the soil used in the Eldoret Arboretum.

The trees and flora planted in Eldoret Arboretum along with the ponds and wetlands
help mitigate soil erosion and preserve the natural environment. The vegetation in
the Arboretum contributes to the reduction of air pollution by absorbing air
pollutants and providing a healthy soundscape respectively (Rey-Gozalo et al.,
2023).

A Environment and urban biodiversity benefits p Score 2

The Eldoret Arboretum enhances biodiversity, mitigates flood risks, and supports
ecosystem services through its native vegetation and wetland features.

Vegetation within the Arboretum primarily consists of young, native trees planted to
enhance biodiversity, carbon sequestration, and air quality. This aligns strongly with
the ecological objectives of the NbS by contributing to critical ecosystem services
such as temperature regulation, habitat creation, and pollution mitigation through
indigenous vegetation. However, as the Arboretum matures, additional plantings
and the careful selection of species with high ecosystem service potential could
further amplify these benefits. Furthermore, the wetland and water features
contribute to enhancing urban biodiversity and flood risk mitigation . In alignment
with the Eldoret LPLUDP (2022-2032) including a strategy for green spaces
development, the integration of the Arboretum within a broader ecological and
biodiversity landscape is key to realize the full potential of such project.

Il &
Figure 35 p Air quality sensor installed The Lobo Village in Eldoret
(Source: IQAIr, https://www.igair.com/kenya/uasin _-gishu/eldoret/the -lobo-village)
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k‘ STAKEHOLDER MAPPING & SOCIAL INCLUSION

A Stakeholder engagement & consultation strategy p Score 1

The Eldoret Arboretum project reflects early-stage institutional collaboration
between key agencies and the county government, but has not yet developed a
structured, data-driven, participatory stakeholder engagement strategy.

The Arboretum is currently co-managed the Kenya Forest Service (KFS) and the
Department of Environment of the county but is in the process of being transferred
to the City of Eldoret p already in charge of maintenance. It was led by a master
plan initially developed by KFSin partnership with the Kenyan Water Towers Agency
(KWTA) and Kenya Wildlife Service (KWS). The property is still owned by the KFS,
Uasin Gishu County Government and NEMA.

Eldoret City was, and still is, actively involved in the implementation process. The
project implementation team coordinated the identification, prioritization and
screening of the project and provided quality control of the construction work, which
was delegated to a private contractor, Swift Move Logistics. Environment Officers
ensured adherence to environmental safeguards during project implementation and
operation.

Co-financed by the World Bank and the Government of Kenya under the KUSPL, the
identification and prioritization of the Eldoret Arboretum project also involved the
private sector and the community, especially through quarterly citizen fora.
However, there is no available data on further community involvement and
participation during project design and implementation. For future improvements,
local stakeholders wish to deepen the collaboration with private stakeholders and
institutions . Specifically, they wish to engage further with the University of Eldoret
for education and to continue to identify adequate tree species to plant. The City is
also open to develop public-private partnerships to enhance park maintenance.
However, no data was found on specifics of these projects.

A Socio-economic benefits and inclusion of vulnerable group p Score 2

The Eldoret Arboretum project provides significant recreational, social cohesion and
cultural benefits for the d j u medidents, but should further include vulnerable
groups in design, implementation and execution processes.

The Eldoret Arboretum Project provides recreational benefits, as it features a
watchtower, nature trails, and event areas, enhancing community well-being.
Cultural elements displayed within the Arboretum also aim to add significant value
by promoting local heritage and community engagement. The wall of legends
promotes cultural pride and social inclusion, while the gazebos provide shaded rest
areas and serve as information centers, fostering education and recreation. Events
like the Eldoret Food Festival and tree planting initiatives, in collaboration with the
City Marathon, further engage the community in environmental conservation.

However, there is no available data on the inclusion of vulnerable groups (e.g.,
women, elderly people, people with disabilities) in the q s p k f dkesigh,t
implementation, or execution. The design of public spaces can significantly impact
their accessibility and usage by different groups. For instance, the arrangement and
selection of benches can either encourage or deter the presence of families and
elderly. To improve accessibility, especially for people with disabilities, future
projects should prioritize barrier-free pathways with smooth, paved walkways to
accommodate individuals using wheelchairs, crutches, or strollers. Strategically
placed shaded seating areas would provide essential rest zones, particularly for
elderly visitors. Clear, inclusive signage incorporating Braille and pictograms can
enhance navigation for visually impaired individuals.

Additionally, while the project plans to generate revenue through park fees to
support maintenance, this could create challenges for low-income individuals with a
limited access. Lastly, part of the land within the Arboretum is currently occupied
and plans to remove these structures may negatively affect the vulnerable groups
living there.
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A Planning and development strategy p Score 2

The development of the Eldoret Arboretum was supported by the WB-funded KUSPL
to contribute to the sustainable urban development of the city. According to Uasin
Gishu CIUDP (2017-2022), the Eldoret Arboretum will contribute to both increased
protection of the environment and beautification and recreational services. This is
also consistent with Kenya's Vision 2030 goals, which emphasize sustainable urban
development and climate resilience. This alignment demonstrates how the project
was integrated into a broader national and global urban planning framework
focused on enhancing urban resilience and sustainability. As a sub-investment
under KUSPL, its design and implementation process also adhered to regulations,
such as the Environmental Management and Coordination Act, 1999 (amended in
2015), ensuring compliance with environmental management requirements.

However, there is no indication that the project was explicitty mandated by new
local or national policies, suggesting it leveraged existing frameworks rather than
driving policy innovation.

The regulatory environment could better support similar projects by introducing
policies that systematically integrate green infrastructure into urban planning,
especially to secure green spaces in the urban sprawl. In 2022, Eldoret included a
map of the dze j t u sdf existing gnaproposed green open spaces in the D C Ei.J
the LDLUDP (2022-2032), including the Eldoret Arboretum, and showing their
willingness to elaborate a more strategic approach to green spaces development
around the City.
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A Regulatory and land tenure strategy p Score 3

The project was implemented on government forest land, within a 1.16 km land
reserve with a width of 24 meters. This designated public land provided a secure
foundation for implementation without tenure conflicts as it originally belonged to
KFS. The Arboretum is one of the first collaboration between the municipality, KFS
and the Ministry of Environment to improve the forests around Eldoret and its green
spaces.

The Bs c p s f integnation into urban zoning reflects thoughtful planning, but
expanding such initiatives could benefit from strategic zoning policies that prioritize
green corridors and biodiversity hotspots within cities. Part of the land was already
occupied, highlighting the need for enforcement tools and clear policies to protect
green spaces from encroachments and to value them as public spaces, especially
in rapidly urbanizing areas.



A Implementation process p Score 2

The design process of the Eldoret Arboretum took into account its alignment with
community needs and existing urban structure. For site selection, the location was
evaluated based on its proximity to F me p sCBD antd existing environmental
conditions. Local stakeholders were involved to ensure the park addresses
community needs effectively (see Stakeholdersanalysis).

Functional zoning areas were designated for recreation, education, and
conservation, as outlined in the local physical and land use development plan
(County Government of Uasin Gishu, 2022) (see planning analysis). Key features
such as 1.8 km of nature trails/pathways, seating areas, parking, and a "Wall of
[Sporting] Legends" were incorporated into the infrastructure design to encourage
physical activity and social inclusion.

The design and landscaping of the Eldoret Arboretum also involved key technical
considerations to ensure environmental sustainability and functionality . Additional
technical considerations included soil suitability (critical for pathway construction
and other geotechnical structures), construction materials, green energy integration,
and smart lighting solutions. Native vegetation was selected in the landscaping
phase to promote biodiversity, mitigate urban heat island effects, and enhance
carbon sequestration and air quality through thoughtful species selection.

Finally, strategies were developed for the ongoing operation and upkeep of the park
to ensure its long-term viability and sustainability .
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Existing Local Documentation for Urban Park Establishment

- Eldoret Town CBD Regeneration Local Physical and Land
Use Development Plan (2022-2032) - (County Government
of Uasin Gishu,2022)

- Street Design Manual for Urban Areas in Kenya - (Ministry
of Roads and Transport, 2022)

- Urban Planning for City Leaders: A Handbook for Kenya -
(UN-Habitat, 2018)

- Transforming Ob j s pCityjPark: Reframing Urban Spaces
through Regenerative Landscapes - (Mwendwa, 2024)

Other relevant guidance for Green park Development
- Arboretum Management - (ArbNet, 2022)

- Urban Park Design Concepts and Key Elements - (Pedicini,
2020)



k‘ IMPLEMENTATION PROCESS AND TECHNICAL FEATURES

A Technical Features p Score 1

Conventional design of urban parks can be enhanced by integrating landscaped and
built features for nature-based benefits (e.g., by connecting water features to the
drainage system and using permeable paving to enhance water retention).

A Future urban park design may include paved elements such as pathways
constructed using impermeable pavers to provide accessibility and convenience
for pedestrians as is the case for Eldoret Arboretum. Making pedestrian
pathways permeable and linking them along with their associated drainage
channels to adjacent water features in an integrated design could further
enhance water retention and infiltration potential, thus supporting urban flood
management and enhancing local hydrological cycles. Connecting these
drainages to the water feature and utilizing permeable paving materials would
better support NbS objectives by mimicking natural water management
processes.

A More specifically, water features and ponds within the urban parks are often
designed and constructed sorely for aesthetic purposes, representing a missed
opportunity to reap the benefits of integrated nature-based design that could
support water retention, aquifer recharge, and enhance biodiversity through the
provision aquatic habitats. By connecting the water features with (natural/hybrid)
drainage infrastructure, urban parks could become pockets of self-sustaining
hydrological systems that enhance water availability and biodiversity.

A Lastly, amenities such as paved parking lots, public toilets and other park
buildings may also be retrofitted to reduce surface runoff, increase water
infiltration while addressing water scarcity in a more circular way. Impervious
materials could be replaced with permeable pavers parking, while integrating
green infrastructure elements such as bioswales, would further enhance their
hydrological functionality . Furthermore, the roofs of public toilets and other park
buildings could be retrofitted with rainwater harvesting systems, providing water
for second-order uses such as toilet flushing and watering.
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Figure 36 p The Masterplan used in the design and construction of the Eldoret Arboretum
(Source: Kenya Forest Services)
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