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Presenter Notes
Presentation Notes
The foundation is built upon Bill and Melinda’s belief that all lives have equal value.  We’re a large organization working on many different causes, but our belief captures why we do what we do. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Photo caption: Children running in Mwea Village, Kenya. [Image #XX136650]
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BMGF/WSH Transformative Technology 

Development and Commercialization 
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BMGF has prioritized the transformation of sanitation for over 10 years

2011 2014 2017 2020 2023

BMGF launches the 
“Reinvent the Toilet” 
Challenge, awarding 

grants to 16 researchers to 
design a new NSS solution

Reinvented Toilet 
Expo, hosted in Beijing, 
announces RT products 

and funding 
commitments to drive 

adoption of RTs

UN Sustainable 
Development Goals 
(SDG) are adopted, 

incl. 6.2 which 
prioritizes access to 
safe sanitation for all

Reinvent the Toilet 
Challenge: China, 

$5M committed

Reinvent the Toilet 
Challenge: India, partnered 

with India’s Ministry of 
Science and technology

First omni-processor 
demonstrated in 

Senegal

CRTs demonstrations 
live in China and South 

Africa

Today

India’s Swachh Bharat Mission and ongoing implementation

China’s Toilet Revolution

Omni-processor to be 
deployed in Rohingya 

Refugee Camp

HRT testing units 
deployed in US, 

India, France, and 
South Africa

Catalytic event

Technology deployment

Omni-processor Live 
operation in WuHe, China, 
with Beijing Feb. 7, CO., Ltd.

South Africa, Sanitation Appropriate for School - SAFE
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Transformative Technology Commercialization

REDUCE RISK: 
For new sanitation technologies, 
reduce the risk of market entry 
for commercial partners

DEVELOP SUPPLY: 
Develop compelling products 
and validate their commercial 
application to create a supply of 
NSS solutions

STIMULATE EARLY MARKET
Stimulate the growth of a market 
ecosystem that drives demand 
for non-sewered sanitation 
industries in Launch countries 
early adopters' market

We try to be thoughtful about the role 
of philanthropy – and one of the things 
we’re best placed to do is lower 
barriers and risk for the private sector 
and for governments to adopt new 
solutions to solve big problems.

Bill Gates, RTE, Beijing, Nov. 6, 2018



Bill & Melinda Gates Foundation

Our Transformative Technology Portfolio

Household scale (HRT) Community scale (CRT) Processing at FSTP

REINVENTED TOILET OMNI PROCESSOR

Presenter Notes
Presentation Notes
This presentation is focused only on the RT Portfolio
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The Reinvented 
Toilet program is 
designed to 
address each of 
today’s limitations

Eliminate pathogens

• Eliminate safety concerns via handling

• Reduce disease burden

• Improve environmental safety

Operate off grid
• Eliminate need for external inputs 

such as water and energy

• Make portable and easy to install

Convey low life-cycle costs
• Reduce need for pit emptying

• Ensure a sustainable business 
model, including maintenance via 
service providers

Present modular, attractive 
interface
• Reduce / eliminate construction costs

• Provide clean and dignified product

• Eliminate odors and waste

Presenter Notes
Presentation Notes
The Reinvented Toilet is a modular, transformative technology that offers a non-sewered sanitation solution, eliminating the need for a piped collection system. 

Overall Specifications:

Affordable: less than $0.05/person/day (capital + O&M) now, moving towards $0.01/person/day (end goal).
Safe: remove all pathogens from the environment.
Recovers resources from human waste (energy, fertilizer, water, …)
Not connected to existing utilities (water, Electricity, Sewer)
Appealing: sustained use > 5 years.
User-centered: users create demand.
Sustainable:  service providers (public or private) can recoup complete lifecycle costs (make a business work).
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BMGF has invested in the Reinvented Toilet (RT) as part of its commitment to 
improve sanitation globally

RT design goals:

• 1 kWh of electricity
• $450 capex and

$0.15/day opex
• Requires no plumbing

or sewerage
• Safely recycles water for 

flushing
• Operation requires no 

behavioral change for 
users and 
accommodates 
squatting or sitting 
preferences

• Can be adapted to 
cold and dry climate

RTs are a new generation of toilets that treat waste and kill 
pathogens without the need for connections to sewers, 
treatment plants, water supply, or continuous electricity

These new sanitation solutions use a variety of innovative 
technologies to break down human waste and eliminate 
dangerous pathogens, leaving behind clean water and solids 
that won’t harm people or the environment

Reinvented toilets can be used by individual households 
(Household RT or “HRT”) or in multiple stall facilities serving 
local communities, schools, apartment buildings, and 
commercial facilities (Community RT or “CRT”)

These systems all treat blackwater. In the future, certain 
systems may also treat greywater or offer solids or liquids-
only treatment for specific scenarios (e.g., solids-free 
sewers, transportation vehicles)
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Our core RT processing technologies

Electrochemical Wet oxidation Dry combustion Biological

Presenter Notes
Presentation Notes
Several different processing technologies in development with our partner network.
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Overview of opportunities
Single-Use 
Reinvented Toilet

HTClean

Helbling
(Switzerland)

1 2 3 4 5

6 7 8 9

10 11 12 13 14

15 16 17 18 19

Single-Use 
Reinvented Toilet

Firelight Toilet

Sedron Technologies
(USA)

Omni Ingestor (OI)

Oystra®

Crane 
Engineering
(USA)

Omni Processor (OP)
Large OP- JOP

JOP/ OP CS50 
Processor
CRRC / Beijing Feb. 7th 
Locomotive Industry  
(China)

Omni Processor (OP)
Large OP- SCWO

Supercritical Water 
Oxidation Sys. 
(SCWO) 

Duke University (USA)

Omni Processor (OP)
Small OP- POP

5 Biogenic 
Refinery Models 

Biomass 
Controls PBC (USA)

Components

Entrustech
ETEST (plate 
electrode) 

Components

Reactive 
Electrochemical 
Membrane (REM)

Caltech (USA)

Components

Seva
Self-diagnosis 
and smart 
maintenance 
solution
Caltech (USA)

Components

Trash 
Excluder 

North Carolina 
State University 
(USA)

Interface

Urine Trap

EOOS (Austria)

Liquid only

CalTech
Electrochemical 
Reactor - Ultron 
Liquid Treatment 
System

Caltech (USA)

Liquid only

Cranfield / MSR (Liquid 
Treatment only)

Cranfield University (UK)

Liquid only

Multiple-Use 
Reinvented Toilet

Integrated Unit  
Back End 
Yinxing Eco-Sanitary
(China)

Multiple-Use 
Reinvented Toilet

NEW generator 
100/1000
University of South 
Florida (USA)

Multiple-Use 
Reinvented Toilet

TT-1, TT-3, TT-5B 
TT-6 
Clear Technology
(China)

Yixing Entrustech (China)
Caltech (USA)

Components
Front-end

Cranfield / MSR 
(Front End) Module

Cranfield University (UK) 
in partnership with MSR 
CascadeDesigns

Insulated tank: 
nominal working vol. 

3.75 kg

Level sensor actuates 
ignition, fan and pump 

start-up

HE1 (heat input)

 

HE2 (cold-to-hot))

HE3 (heat sink)

Gravity overflow 
(direct to drain)

Non insulated tank: 
nominal working vol. 1 kg

Timed valve actuation 
for brine discharge

Membrane

Duke Center for WaSH-AID (USA)

Reclaimer Liquid 
Treatment Module 
(SURT), Reclaimer 
(SURT), Reclaimer Liquid 
Treatment Module (MURT)

Bristol BioEnergy Centre, 
University of the West of 
England (UWE)

Liquid only

UWE Pee Power -
Microbial fuel Cell 
(MFC)technology 
that turning urine 
into electrical 
power

- MORE THAN 19 
ADVANCED 
TECHNOLOGIES 
ARE LOOKING FOR 
COMMERCIAL 
PARTNERS. 

- 24 LICENSES 
SIGNED SINCE 
2019
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Households Reinvented Toilets Products/Technologies in the pipeline

All systems use combustion for solids processing, recycle water for flushing, and can fit 
indoor bathroom, or configured to have the treatment systems outside, in cold or dry climate.

Designed by Georgia Tech
Tech transfer/licensing in 
process

Designed by Cranfield University, 
licensed by Huatie and JOMOO

Designed by Samsung / 
SAIT tech 
transfer/licensing in process



The Circular Toilet Dimensions 
Integrated Industrial Pilot Modules: Pre-wetting Module + Cranfield Liquids Treatment Module + Torrefaction and Emission Scrubber Module 

549mm 
/ 21.6”

718mm / 28.3”



Toilet Systems

Separated Toilet SystemsVolume Reduction & Combustion (VR&C) micro Super Critical Water Oxidation (mSCWO)
External Combustor

Squat Plate 
VR System

Pedestal 
VR System

Separated
VR Backend

Separated
Squat Plate 
Frontend

Separated
Pedestal 
Frontend

Squat Plate 
mSCWO System

Pedestal 
mSCWO System

Separated 
mSCWO
Backend

Georgia Tech RT Product Portfolio



Example of liquid output 
for safe reuse for flushing

Liquid 
Waste 
Feed

Distillate from 
Overflow Weir

Cold Tank at 
Start (Tap Water)

Distillate from 
Carbon Filter

1 hour @ 0.5 RPM, 300°C

1 hour @ 1.0 RPM, 300°C

Example of 
solids output for 
safe discharge

• No pathogens
• Treated to 

meet ISO 
30500 specs

• Safe to 
discharge in 
waste bin or 
garden/plants

• Safe to recycle 
water for 
flushing
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ISO 30500 Standard

Adopted in 29 countries including: USA, 
Canada, France, South Africa, Senegal, 
China (soon), Brazil, etc.

TÜV SÜD Water Services| Certification for ISO 30500
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Supply | Three key supply-side levers to drive down RT manufacturing costs over 
time, majority of which should be reduced before initiating production
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Continuous
improvement

Idea 
generation

EP starter list for engagement provided in the Appendix with expertise and priority

At-scaleFeasibility 
Assessment Prototype Development Pre-production Early-phase

Technology development Manufacturing 

Increased 
pulley 
diameter

55 A
35 A

Con-rod

FEA analysis to
test process

change impact

Manufacturing process 
optimization
Savings: 12-15%

Design / spec 
optimization
Savings: 4-5%

Standardization of parts
Savings: Up to ~70-80% 
per component

Engine validation
to test material 
change impactCrankshaft

Material / grade
change
Savings: 4-5%

Part
commonization
Savings: 10-12%

Different axles 
performedAxle

Design to manufacture

~65-75% of cost reduction driven by early-stage 
tech decisions ahead of production phase

Optimize design for low-cost manufacturability, 
e.g., standardized / off-the-shelf components, raw 
material sourcing, tolerance optimization

Op. levers / process improvements

~15-20% of cost reduction over time

Incremental cost reduction from optimizing process, 
re-negotiating supplier contracts, etc.

Scale and experience curves

Cost reduction highly dependent on volume 
reached

Increase in volume, improved efficiencies enable 
further cost reduction 

Iterative throughout tech development stages

Existing

Axle 
housing

Modified

Dimension change 
of parts
Savings: 9-10%

Standard 
punched 

plate
Punched 
internally

Non-exhaustive

2
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CP ecosystem analyses identified several potential archetypes which inform how 
to potential roles for different CPs

Pre-production Early Phase At Scale Distribution Marketing & Sales Installation Disposal & 
Maintenance RT-as a service

Manufacturing Channel partnerships Service providers

Integrated 
CP

Manufactures all modules at scale Conducts global distribution and 
sales entirely in-house

Oversees and coordinates with service provider 
partners

Lead CP Manufactures some modules and coordinates with 
other manufacturers to produce at scale

Distribution and sales in-house or 
work with partners to coordinate

Oversees and coordinates with service provider 
partners

Manufactures a single module for lead CP1 No additional responsibilities or oversight In-house capabilities

Oversight and coordination 
responsibilities with partners

Mix of in-house and 
oversight with partners

Water management Household appliancesToilets

Heavy machinery Medical equipment

Anticipated configuration comprised of a lead CP, several module CPs, and other channel and service provider partners

CRRC (train toilet market), EkoNova (septic tank market Europe)

Module 
suppliers
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We are looking for commercial partners that bring expertise along the RT value 
chain and anticipate two key roles - lead CP and module supplier 

Value Chain 
Category Expected capabilities Lead Module

Manufacturing

Experience manufacturing consumable products

Targeted technology expertise relevant to RT modules

Experience manufacturing multiple product lines

Significant in-house production capacity to produce RTs at 
scale

High quality and safety assurances

Ability to modify design based on regional or local preferences

Partnerships 
(channel and 
service providers)

Strong existing presence or partnerships in consumable 
products

Existing geographic footprint across target markets (including 
India, Indonesia, South Africa, Nigeria, and China)

Experience managing service and repair providers

Experience collaborating with multiple manufacturing 
stakeholders

Module Supplier

Manufactures a single 
module for the lead 
CP e.g., back-end 
solid or liquid 
processing units

Lead CP

Manufactures some 
modules and 
coordinates with other 
manufacturers to 
produce at scale
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Capabilities and potential synergies specific to the CP's industry

Industry Current capabilities (to keep in mind during discussion) New synergies (for slide 14 updates)

Waste and Water 
Management

• Working with and deep knowledge of sanitation systems
• Using or developing chemicals for water cleaning 

and hygiene
• Integrating different products, from chemicals to large-scale machinery

• Develop new sanitation chemicals or methods that meet 
the strictest ISO standards at a household level 

• Become market leader and disruptor in an industry ripe for 
innovation

Toilets • Designing, manufacturing and selling traditional toilet and sanitation 
technology

• Marketing brand directly to customers

• Increase brand recognition and expanded distribution 
channels in growing markets 

• Become market leader and disruptor in the industry, which 
is ripe for innovation 

Household Appliances • Overseeing maintenance and repair services 
for households

• Designing and manufacturing different household goods
• Marketing brand directly to customers

• Increase brand recognition and expanded distribution 
channels in growing markets 

• Expand product line into RT and hygiene markets

Heavy Machinery • Overseeing maintenance and repair services
• Manufacturing and assembling many parts of 

complex products
• Navigating government contracts and regulations

• Develop new sanitation chemicals or methods that might 
be marketable beyond RTs 

• Expand distribution channels in growing 
global markets 

Medical Equipment • Understanding of human health and hygiene
• Manufacturing and assembling many parts of 

complex products
• Navigating government contracts and regulations

• Develop new sanitation chemicals or methods that may be 
marketable beyond RTs 

• Expand distribution channels in growing 
global markets
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RT configuration / use cases
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