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International Water Management Institute

— international, research-for-development organization under the CGIAR.

ITALY

UZBEKISTAN PAKISTAN

EGYPT .

ETHIOPIA
GHANA ————®

L]

ZAMBIA ———»
ZIMBABWE ——=

SOUTH AFRICA———»

INDIA
NEPAL
1 BANGLADESH

J . MYANMAR
e~ LAO PDR

SRI LANKA
(global HQ)

Founded as the International Irrigation

Management Institute (IIMI) in 1985

» Headquartersin Colombo, Sri Lanka,

with offices across Africa and Asia.

= Operating in more than 55 countries,

in the Global South.
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IWMI Strategy

Gender, Youth

MITIGATING WATER RISK

MANAGING WATER SUSTAINABLY

OVERCOMING GLOBAL INEQUALITIES

VISION MISSION
A water Advance the transformation of
secure world water systems through collective

action to generate and apply
evidence for impact on sustainable,
climate resilient development



Aim: To explore how scalable business models,
evidence-base and data-driven decision tools unlock
circular bioeconomy in West African cities.

Objectives:

1. Highlight scalable organic waste valorisation

pathways through regional/global case examples.

2. Facilitate peer-to-peer learning for scalable and
inclusive circular bioeconomy solutions.

3. Showcase CBE innovations for informed action
and evidence-based planning.

4. ldentifying actionable recommendations for
enabling CBE in policy and practice.
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#1 Unlocking the potential of organic waste in
West African cities: Priority valorisation
pathways and market opportunities
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Scale of the Challenge

1. Cities are expanding at the fastest rates globally

= West African cities are among the fastest -
growing urban areas in the world.

= Most cities lack adequate facilities, a large " 2 o
share of organics is left uncollected or dumped. @ —

= Municipalities spend up to 50% of their budgets fEm
on waste management. ——aiEn T 0\\

u DeSpite CE StrategieS, feW Iarge'scale Source: City population data/estimates from UN

. . . DESA, urban population growth rates calculated by

composting, biogas, or recycling plants are IFs v7.22 based on World Development Indicators.

operational across the region.
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Scale of the Challenge

2. Cities are becoming vast nutrient sinks.

. . N Typical MSW production of a city
= Cities growing demand for food, much of it is e T el B L ar

imported from rural areas.

= Nutrients flow into cities through food and
feed, but only a fraction returns to farms.

= Up to 50-80% of city waste is organic, yet
valuable nutrients end up in dumpsites, s e
: : in cities - kg/capi : 0.
drains, and water bodies. et ke ‘fgf;“;fff dé;yy_o o«

. L. Source: ISWA 2020
Nutrients Emissions

Rural Q@oco :0. Food % Urban
Centres .o Feed . 06000

@ Centres
ib )
Energy Fibre . Waste
o000 O0O o000
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Scale of the Challenge

3. Cities are facing environmental and health risks

= Decomposing organic waste is a major source
of methane —28x more potent than CO,

= Uncollected organics clog drainage channels,
leading to frequent urban floods.

= Accumulated organic waste attracts pests and
pathogens, leading to disease outbreaks.

= |eachates from organic waste contaminate
rivers and coastal waters, causing algal
blooms, fish kills, and ecosystem degradation.

£ B0
g
g3 %

Imported
fertilisers

Source: European Environment Agency, 2025
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CBE goes beyond innovations and
can deliver multiple benefits:

6 Priority Valorisation Pathways
Composting for soil
nhutrient supplementation = Drive responsible production &
sustainable consumption.

= Support rural development, create
jobs & resilient livelihoods.

Organic waste to animal Biochar for carbon Anaerobic digestion for biogas = Restore ecosystems & build
feed & protein sequestration & soil health & nutrient-rich effluent climate resilience

= Prevent and eliminate unwanted

@ ' waste and pollution.

(WM 9

Biomaterials for packaging = Water recovery & reuse for International Water :
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: TREATMENT Various value propositions possible;
VALUE : RECOVERY VALUE PROPOSITIONS FROM WASTEWATER AND BIOSOLIDS .
PROPOSITION : however, not all are equally feasible.

>

POTABLE WATER
RECOVERY

WATER . .
R DUSTRY | | Fresh drinisog = High-value options (e.g., potable
ENERGY i
RECBUERY }/yater? Tet\)ve .steep technical and
Industrial Inancilal parriers.
INTERNAL SESERE PR
PRODUCTION CF : ¢
FISH FEED FISH | Decreased FRDRies S . . :
wrmers RO | e anerty . Lower-’qer options (e.g., composting)
A:Egﬁ‘g&:‘ i Saiintn] have quicker entry points but struggle
v in and Carbo! .

T Pethanol  emissons with market uptake.
: RECOVERY FOR —— "

Yiel creas
IRRIGATION ield increase

Acuidiad = Context-specific prioritization and
CUHEALTH | eMoresse: | sulvopiionlion viable business model is essential.
Avoudad fresh Soil
water usa ametoration

Water raliability

menta Groundwater

recharge Otoo and Drechsel, 2018
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#2 Understanding CBE Business Models &
Enabling Conditions for Scaling and
Inclusive Market Development
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Global Assessment of CBE Business Models
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RESOURCE RECOVERY
FROM WASTE

Business Models for Energy, Nutrient and
Water Reuse in Low- and Middle-income Countries

Otoo, M., & Drechsel, P. (2018). Resource recovery from waste: business models for energy,
nutrient and water reuse in low- and middle-income countries. Routledge - Earthscan.

Edited by Miriam Otoo and Pay Drechsel

180 CBE business cases
screened

60+ cases had an in-depth
analysis

23 business models
extracted/developed

(+18 models only for FSM)

Model feasibility tested in 15
cities/towns

4 PPP models with IWMI
facilitation/support
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CBE Businesses are driven by both
external and internal factors:

= External drivers: regulatory pressures,
market demand :
Barriers
= Internal drivers: new profit opportunities,
cost recovery mechanisms,
environmental sustainability.

Regulatory
barriers

Market barriers

Lack of
infrastructure

Financial barriers

Uncertainty in
financial viability

Human resources

Technological
barriers

External

Policy and regulation

(national strategy, environmental

regulation, business regulation,
fiscal policy)

Market drivers

Economic drivers

(cost recovery, profit
maximization)

Social corporate
responsibility

Drivers

Internal 13
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Investment Climate Studies on CBE Businesses

Colombia ‘
Peru‘

Egypt

' India

YUrKing raso

Nepal

Ethiopia

% ’

Ghana ‘K i'y Sri Lanka
2 y \enya

Rwanda

Assessment Indicators

1.

a bk~ 0N

Regulatory Framework

Business Climate and Associated Procedures
Governance Climate

Access to Finance

Entrepreneur Ecosystems

Bangladesh
?\/ letham

',') .{;\ Philippines

Cambodia

(WM
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Investment Climate Studies on CBE Businesses: Nigeria

Profile of CBE Enterprises CBE enterprises reporting policy &

N—— infrastructure as major constraints
ole proprietorship _ 45%

Partnership - 16%

Non-governmental organization - 12%
Corporation - 10%
Any other . 6%

Cooperative . 6%
Public entity (Government institution) l 4%

Access to Land
Tax Rates
Tax Administration

‘onmental Regulations

'Educated Work Force

Licencing and Permits

Private public partnership I 1% ) .
Construction Permit

Community group | 1%

Product Certfication
Customs and Trade Regulations

Labour Regulations

Business environment indicators
Duration to obtain license (days) 55
Number.nf procedures to.obta!n license 6 Provision of electricity
Cost of license and permit (Naira) 139,088 % of firms suffering power outage (%)
Management time spent dealing with license 26% ep g
(%) Number of outages per week
Number of days to renew license (days) 1-20 Loss due to power outage (% annual sales)
Cost to renew license (Naira) 20,000- Firms that own/share generator (%)
50,000 Electricity from generator (%)

© “|

41%
40%

34%

31%

31%
0%
29%

28%
28%

90
6-10
37.5 15

66
90
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63% .

58% 58%
I I I I 2

Intereston  Application  Collateral Access to Access to No. of FI
Debt Procedure for Requirements Debt Finance Grant Supporting
Debt for Debts RRR
Businesses

Sources and types of finance received
since establishment of the business

B Governmen t §
m International Donors V

B NGOs % FUNDING

W Non Bank Institutions

B Other Companies

53%

Accessto
Equity
Finance

mDebt mEquity B Grant

Investment Climate Studies on CBE Businesses: Nigeria

CBE enterprises reporting factors of finance as major or severe constraint

CBE enterprises reporting reasons
for not applying for a loan

Insufficient Size of Loan and Maturity date I 204
Other I 204
Did Not think it would be Approved - 6%

High Collateral Requirements _ 15%

No need for Loan 18%

Unfavourable interest Rates 28%

Complex Application Proceedures 29%
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Business Models for Wastewater
Reuse in Aquaculture

= Fish production integrated in a
decentralised wastewater treatment plant

= Low-cost technology; high value product
can achieve OPEX and CAPEX recovery

= Strong potential for replication in
developing countries, where land is
available

= Compliance with health safety is important.
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»” Empowering Women-led Informal
...~ Circular Businesses

= Tailored training in CBE models to women

and youth engaged in informal recycling.

= Empowered women and youths to produce
high-quality biomass briquettes.

= Co-design viable business model—
cooperative model for small-scale business.

International Water
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»”Enabling Circularity in Nature+
--:° Agricultural Systems

Community-led Black Soldier Fly (BSF) Plant

= Tailored training in BSF models provided to farming
community, women and youth

= Empower community to co-design business model
and operate the enterprise
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Lessons Learnt

High potential for bundling CBE solutions — strong
viability in inclusive, community-led, women- and
youth-led models (Kenya & Ghana).

Weak financial and technical viability — limited
investments, lack of scalable/context-appropriate

models, and low acceptance of bio-based products.

Limited innovation scaling — driven by poor data,
weak demand, and fragmented markets.

Huge data gaps and absence of multi-criteria
evaluation for decision-making

(WM
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GROUP ACTIVITY
(30 minutes)
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#3 From research to practice: Guiding
evidence-based planning and investments
through decision support systems and multi-
stakeholder platforms.
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CBE Innovation Hubs | Scaling & Acceleration Programs

2 =,

Ghana | India | Vietnam | Colombia

& Circular Bioeconomy
Innovation Hub

A multi-stakeholder platform serving.as a 6he-stop shop for training,
research, advusory support, collaborations and knowledge sharlng

WAL
‘“f s ¥ |
dES At

Ghana | India | Vietnam | Colombia

AgriTech4Kenya
Innovation Challenge 2024

CircularEconomy Colombia ’
Innovation Challenge 2024
Priority areas

Renewable Energy Generation
from Agri-Food Waste

% F‘?

CircularEconomy4Ghana
Innovation Challenge 93




Demand Driven Capacity
Building

+ Value chain actors' knowledge
development

+ Training for adaptive scaling

- Resource Recovery & Reuse(RRR)
Schools & Youth program

Knowledge Sharing, St I’ategiC
Collaborations & 0 pe rat i ona l
Partnerships Areas

Research for Innovation & .
Scaling Y

» Driving Scalability through
Optimization Studies

» Tailored Innovation Bundle
Development

cbeih.iwmi.org/
saﬁsané EBCEES REDESCK | e '5’ . gﬁ

for

Book a visit to any of the labs here.

Advisory Support
for Policy
Development &

JCRS . ©

e s results, W&

A multistakeholder platform for a one-stop shop for training,
advisory, research, demonstration, and knowledge sharing.

20+ Co-owners and Scaling Partners

7 Living Labs - Biogas, Composting, Wastewater Treatment &
Aquaculture, Biomass Briquettes

CBEIH co-owners have offered over 40 trainers spanning 15
expertise areas.

12000+ school children trained & 22 Schools (1280 pupils)
RRR/CE clubs established

Trainers Manual s iz
for Circular

Economy in
Ghanaian Schools




Decision Support Systems for Sustainable Waste Management

For holistic assessment of CE/RRR approaches, business models,

A Multi-Criteria Decision i gz and interconnected objectives.

Support Tool for g;

SRIGnHg EHCLIAY e = A rapid assessment of suitable locations for CE business models
Economy Business Models . .

Tosin Semerin, Solomie Gebrezgabher, Surajit Ghosh, Avinandan Taron and Susanne Bodach In a glven Contexto

Nowvember 2023

= A quick narrowing of options of CE business models for a given
waste stream and technology options, while considering the
priorities and interests of various stakeholders.

= auser-friendly interface and an interactive data visualization
dashboard for result analysis.
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RRR business models are now available to download for free at
http://www.iwmi.org/resource-recovery-from-waste

g
rom Roastedge

RESOURCE RECOVERY
FROM WASTE

Business Models for Energy, Nutrient and
Water Reuse in Low- and Middle-income Countries

Edited by Miriam Otoo and Pay Drechsel

" -
=k IWM!
~ Irerasirnd Srtre
CAAR e ot
RESOURCE RECOVERY & REUSE SERIES 20 ISSN 2470-2228

Safe and Sustainable Business Models for Water
Reuse in Aquaculture in Developing Countries

Business Models for Urban Food Waste Prevention,
Redistribution, Recovery and Recycling

B = e T

N
|

Water, Land and
| Ecosystems

%&% R MY

CGIAR

Business Models for Fecal Sludge
18 Management in India



http://www.iwmi.org/resource-recovery-from-waste
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Thank you.

t.somorin@cgiar.org

s.gebrezgabher@cgiar.org

L Innovative water solutions for sustainable development
.... Food-Climate-Growth
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