
1

SaniChoice
Sanitation technology and 
system choice for urban 
planning

Dorothee Spuhler � SuSanA WG1 Meeting �

August 2021



Collection 
& Storage

Conve-
yance

Use and/or 
Disposal

User
Interface

(Semi-)
Centralised 
Treatment

SOFTWARE: MANAGEMENT

HARDWARE: SANITATION SYTEMS

Sustainable Sanitation

Planning – Financing – Implementing

Operation & Maintenance – Regulation & Enforcement

Processes



Still many failing projects...
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Developing urban areas

• Rapid growth
• High density
• Lack of human and financial 

resources
• No water and energy

4UNDESA 2014 World Urbanization Prospects: The 2014 Revision, Highlights
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ü More appropriate
• Independent from

• sewer
• water
• energy 

• Little space

Reuse

Treatment

ü More sustainable
• Recovery of 

resources
• Flexible

Recovery

Novel technologies and systems



Strategic Planning
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• Multi-stakeholder
• Specific local 

conditions
• Appropriate

technologies

Strategic Sanitation
Approach (SSA) 

City sanitation 
planning 

(CSP)

Community-Led Urban 
Environmental Sanitation 

(CLUES)
Sanitation21

City-wide Inclusive Sanitation 
(CWIS)

Schertenleib et al. (2021) A 
Sanitation Journey – Principles, 
Approaches & Tools. 

https://www.susana.org/en/knowledge-hub/resources-and-publications/library/details/4087


CWIS principles
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Complex decision making problem
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Finance Institutions

Environment 
and resources

Health

Technology Society

Sustainable sanitation

Growing number of 
technology options

Multiple 
criteria

Various stakeholder, 
differing preferences

How 
compatible are 

they?

What 
technologies 
to consider?

And how can they 
be assembled 

into entire 
systems?

And which of 
these system is 

the most 
appropriate in a 
given context?

?

And which is 
the most 

sustainable?



balancing 
opposing interests
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STRUCTURED DECISION
MAKING (SDM)*

Implement and  
monitor

Evaluate options

Formulate and  
structure objectives

Understand the 
current situation

1

Identify decision  
options

Stakeholder  
preferences

Discuss trade-offs,  
select the preferred  

option

2

3

4

5

6

Supporting tools

Shit flow Diagrams, 
Political Economy 
Analysis, etc.

Multi-criteria 
decision analysis: 
scoring, pair-wise 
ranking, etc.

LCC, LFA, etc.

Sustainable 
sanitation criteria
CWIS principles

environmental 
engineering

decision 
analysis

• Structured decision making 
framework

• Multi-stakeholder and multi-criteria

CLUES Sanitation 21
A lack of tools 
that can 
consider :
• the  entire 

diversity of 
novel and 
conventional 
technology 
and system 
options and

• resource 
recovery



Based on previous experiences
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Option
selection

Technology 
appropriateness  
assessment

Quantification
of mass flows

Potential sanitation 
technologiestechnology 

options

technology 
profiles

system
templates

transfer 
coefficients

SANTIAGO *

System 
generation

*SANitation sysTem Alternative GeneratOr

• Expert knowledge
• Generic definition 

of technologies
• Templates: 

systematic 
overview on all 
types of systems

• Accessible
• Flexible
• Easily navigable
• First filter function 

(some sort of 
interactivity)

• Structured decision 
making framework

• Multi-stakeholder 
and multi-criteria

• Transparent and evidence-
based evaluation of local 
appropriateness

• Enforcement to look at entire 
systems

• Resource recovery potentials 
as one evaluation criteria

Emergency compendium
Compendium CLUES / 

Sanitaiton 21
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Compendium
Storage &  
treatment Conveyance (Semi-) centralized 

Treatment
Reuse or  
disposal

User 
interface

DU TCS

•Dry toilet 
• Urine diverting 

Dry Toilet
• Urinal

• Pour-flush toilet
• Flush Toilet

• Urine diverting 
flush toilet

• Etc.

•Single Pit
• Single VIP

• Dehydration
vaults

• Septic tank
• Composting

chamber
• Anaerobic

baffled reactor
• Anaerobic Filter

• Etc.

•Human-Powered
emptying and

transport 
• Motorized 

emptying
and transport

• Simplified sewer
• Small-bore sewer

• Conventional  
gravity sewer

• Etc.

•Anaerobic
Baffled Reactor

• Anaerobic Filter
• Waste

Stabilisation
Ponds 

• Activated Sludge
• Constructed

Wetland
• Co-composting

•Application of urine
• Application of

stab. sludge
• Irrigation

• Aquaculture
• Soak Pit

• Leach Field
• Land application
• Surface disposal

• Etc.

6 *          6         *            6            *            6           *          6    =
7’776 systems 
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SANTIAGO software

Option
selection

Quantification
of mass flows

Technology 
appropriateness  
assessment

Potential sanitation 
technologies

System generation

recovery &
loss potentials

system 
options

screening 
criteria

Implement and  
monitor

Evaluate options

Formulate and  
structure objectives

Understand the 
current situation

1

Identify decision  
options

Stakeholder  
preferences

Discuss trade-offs,  
select the preferred  

option

2

3

4

5

6

STRUCTURED DECISION. 
MAKING (e.g. CLUES)

technology 
options

technology 
profiles

system
templates

transfer 
coefficients

• 6 publications
• 6 case studies

Technology library Algorithms
Step-by-step
guide



From software to tool
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facilitates data collection and 
input and the exploration and 
presentation of results. 

1) capacity developers
2) engineering
3) Experts
4) Planners
5) researchers, teachers and 

trainers.

5 PERSONAS



SaniChoice Design considerations
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üEnable the consideration of broad range of conventional and novel 
technology system options:
ü Generic and flexible to be applicable to any (new) technology and case 

üEasy to use: from simple and quick information to complex planning support

ü Possibility to share results 

üStreamlining planning process by enabling pre-selection of appropriate and 
sustainable options
üSystematic and thus transparent, no black box solution provision but 

informed choice
üConsideration of specific local conditions 
üEvidence based on international literature and expert knowledge

üEnforces consideration of entire systems
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Sanitation technology and system choice for urban planning1. Find appropriate sanitation technologies for the 
community and city level

2. Build entire and valid sanitation value chains
3. Compare different options to find your preferred 

solutions
4. Share your results in workshops and reports

SaniChoice is a capacity building 
and decision support tool that 
enables informed Sanitation 
Technology and System choice 
for Strategic Planning.

HELP

www.SANICHOICE.info
Sanitation technology and system choice for urban planning

Four main 
services



SaniChoice content
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• Landing page (Home)
• Technology Filter
• Templates
• System selection
• How to use
• About and Disclaimer
• Glossary
• Library
• Key partner and resources

MAIN MENU

FAQ & Help
Resource & Training materials
Library
Glossary
Key partners

Overview on 
technologies and 

Technology 
Appropriateness 

Filter (TAF)
Overview on 

system templates 
and possibility to 

preselect 
templates

Comparison of 
preselected 

options



SaniChoice content
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• Landing page (Home)
• Technology Filter
• Templates
• System selection
• How to use
• About and Disclaimer
• Glossary
• Library
• Key partner and resources

MAIN MENU

FAQ & Help
Resource & Training materials
Library
Glossary
Key partners

How to use

Library and 
Glossary

Training package



v
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Sanitation technology and system choice for urban planning

TECHNOLOGIES

PRODUCTS APPLICATION LEVEL DEVELOPMENT PHASE
ADVANCED FILTER 

TAF

Simple pre-
selection criteria

Overview on all 
technologies 
grouped by 

functional group

Select or 
remove 

technologies 
from 

overview

HELP

GENERATE SYSTEMS SAVE/SHARE

MGT LEVEL

Acute humanitarian
Stabilisation humanitarian
Development / recovery humanitarian



v
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Sanitation technology and system choice for urban planning

TECHNOLOGIES

TECHNOLOGY APPROPRIATENES FILTER

LOAD EXAMPLES

TECHNICAL 
CONDITIONS

DESCRIPTION
NAME
NB. INHABITANTS

SMALL TOWN
SLUM
HUMANITAIRIAN

ENVIRONE-
MENTAL AND 

PHYICAL

MANAGEMENT 
AND CAPACITY

SOCIO 
CULTURAL

Appropriateness criteria 

GENERATE SYSTEMS LOAD EXAMPLES

CLOSE X

SAVE & FILTER TECHS

Advanced 
filter

By loading an 
example case, 
pre-filled data 
can simply be 

adapted

Criteria from 
different 

categories

HELP



Currently implemented criteria
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• Water Supply
• Water Volume
• Electricity Supply
• Fuel Supply
• Frequency of 

Operation and 
Maintenance 
(O&M)

• Pipe Supply
• Pump Supply
• Concrete Supply
• Spare Parts Supply

TECHNICAL 
CONDITIONS

ENVIRONE-
MENTAL AND 

PHYICAL

MANAGEMENT 
AND CAPACITY

SOCIO 
CULTURAL

• Temperature
• Flooding
• Vehicular Access
• Slope
• Soil Type
• Groundwater Depth
• Excavation
• Surface Area 

(Onsite)
• Surface Area 

(Offsite)

• Drinking Water 
Exposure

• Construction Skills
• Design Skills

• Operation and 
Maintenance 
(O&M) Skills

• Cleansing Method

• Cleansing Method • Expected Lifetime
• Speed of 

implementation for 
toilet structure

• Speed of 
implementation for 
treatment

• Scalability

• Construction parts 
supply

HUMANI-
TARIAN
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TECHNOLOGIES

HELP

Sanitation technology and system choice for urban planning

TECHNOLOGY APPROPRIATENES FILTER (TAF)

TECHNICAL CONDITIONS

Screening criteria 

GENERATE SYSTEMS LOAD EXAMPLES

CLOSE X

SAVE & FILTER TECHS

i ? i ?

Remove 
criteria Add criteria

Adapt 
data

Save & apply 
filter and see 
technology 

ranking
Directly 
generate 
possible 

systems and 
move on



v
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Sanitation technology and system choice for urban planning

TECHNOLOGIES

INPUT PRODUCTS OUTPUT PRODUCTSAPPLICATION LEVEL DEVELOPMENT PHASE

ADVANCED FILTER 
TAF

HELP

GENERATE SYSTEMS SAVE/SHARE

MGT LEVEL
Technologies 

ranked by 
Technology 

Appropriateness 
Score (TAS), 

calculated live
Remove or 
prioritise 

Technologies

Go to 
technology 
info sheet

Get to FAQ 
and contact 

form

78%

Explore 
Tech 

Scores

78%

78%

78%
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Sanitation technology and system choice for urban planning

SYSTEM SELECTION

ST.8
Sys 12001

ST.12
Sys 901

ST.16
Sys 1111

HELP

COMPARE & EVALUATE SYSTEMS CLOSE X

Compare 
systems

63

Technical
Physical

Management
Socio-cultural

Local appropriateness 86%

99%
71%

92%
82%

Phosphorus
Nitrogen

Total solids
Water

Resource recovery 74%

92%
50%

10.2 L
62%

HH.           neighbrh.    city

Application level
Management level

Capex req.
Opex rey.

System complexity
Technical maturity

Additional

Low          medium       high

X

63

Technical
Physical

Management
Socio-cultural

Local appropriateness 86%

99%
71%

92%
82%

Phosphorus
Nitrogen

Total solids
Water

Resource recovery 74%

92%
50%

10.2 L
62%

HH.           neighbrh.    city

Application level
Management level

Capex req.
Opex rey.

System complexity
Technical maturity

Additional

Low          medium       high

X
63

Technical
Physical

Management
Socio-cultural

Local appropriateness 86%

99%
71%

92%
82%

Phosphorus
Nitrogen

Total solids
Water

Resource recovery 74%

92%
50%

10.2 L
62%

HH.           neighbrh.    city

Application level
Management level

Capex req.
Opex rey.

System complexity
Technical maturity

Additional

Low          medium       high

X

Details 
comparison

Save for later 
or share online 
or for reports

SAVE/SHAREDASHBOARDADAPT TAF

Go back to 
Tech filter
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Sanitation technology and system choice for urban planning

SYSTEM SELECTION

DASHBOARD
SYSTEM SELECTION  DASHBOARD

HELP

Physical 
appropriat

eness

Phosphorus recovery

CLOSE X

ST.8

ST.5

ST.19

ST.6

ST.9
ST.14

ST.12

ST.11

ST.17

ST.2

Go to details 
about system

Change to 
other 

dimension

Change to 
other 

dimension

Use size of dots to 
add third dimension 

(e.g. phosphorus 
losses)
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Sanitation technology and system choice for urban planning

www.SANICHOICE.info
Sanitation technology and system choice for urban planning

HELP

ü Large and diverse range of conventional and novel technologies and systems
ü International literature & expert knowledge accessible for more evidence-based 

planning
ü Interactive to consider local conditions systematically and transparently
ü Applicable with data available at a pre-planning phase considering uncertainties
ü Flexible to include (future) technologies and any case
ü Provide options that one might not have thought of based on experience alone 

to think out of the box
ü Allows to easily extract and share results transparently



SaniChoice Use Cases
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PLANNING AND 
DECISION MAKING

• Compare technologies
• Developing mix of 

sanitation system for city 
sanitation plan

• Compare options and 
balance for trade-offs

TRAINING AND 
CAPACITY 
DEVELOPMENT
• Technology and system 

options
• Appropriateness criteria 

and relevance of 
contextualized 
evaluation

• Multi-criteria decision 
making

AWERENESS RAISING

• Diversity of viable 
options

• Relevance of 
technology interaction

• Possibilities for 
resource recovery
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Sanitation technology and system choice for urban planning• Launch in October 2021
• Stay tuned!
• Contact us to become a test user: 

dorothee.spuhler@eawag.ch
• Thank you!

HELP

www.SANICHOICE.info
Sanitation technology and system choice for urban planning

mailto:dorothee.spuhler@eawag.ch

