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Challenges

Increasing threat of climate change and uncertainty to 
sanitation technology

Risks to public health and the environment from 
sanitation failure in low and middle income countries

No guidance for assessing the climate resilience of 
decentralised sanitation technology



With Bill and Melinda Gates 
Foundation (BMGF) support, 
UTS-ISF has developed a 
framework to assess the 
resilience of  BMGF reinvented 
toilets and conventional, 
decentralised sanitation 
technology.



Research Approach

4

1 Literature review
Of 50+ sanitation and non-sanitation literature 

2 Analysis: resilience design features
i) Design features that support resilience ii) Climate hazards that impact sanitation 
technology

3 Framework development
Excel-based, assess the presence/absence of design features, and resilience of 
sanitation technology to the climate hazards.

4 Framework testing
3 x Gates Reinvented Toilets; 3 x conventional sanitation technology (activated batch reactor, 
septic tank, container-based solution)



Category Resilience design feature

1. Avoiding exposure to hazards

1. Raising
2. Burying
3. Portability
4. No/low Inputs

2. Withstanding exposure to 
hazards

5. Armouring and strengthening
6. Oversizing
7. Shapes that distribute pressure
8. Circumvention
9. Sealing and Barriers

3. Enabling flexibility

10. Adaptability
11. Modular design
12. Platform design
13. Redundancy and diversity
14. Signalling

4. Containing failures
15. Frangibility
16. Fail-operational
17. Decentralisation

5. Limiting consequences of 
complete failure

18. Safe disposal
19. Reusable materials
20. Fail-silence
21. Repair speed
22. Accessibility for rapid flaw detection & repair

6. Providing benefits beyond 
sanitation technology resilience

23. Reciprocity
24. Hybridising
25. Transformative capacity



Assessment 
process



Assessment example: 
container based solution



Outcomes for 
the sector

Critical reflection of climate 
change impacts on sanitation
technology.

Prompts new design features to improve 
resilience

Assessment of the technology, and comparison 
with other technologies



For more information:

jeremy.kohlitz@uts.edu.au
ian.cunningham@uts.edu.au

Scan the QR code for a full list of 
resilient design features
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