
1 
 

 

 

 

ACCESSanitation– Accelerating City-to-City Exchange for Sustainable Sanitation 

The concept of sustainable sanitation 

ICLEI European Secretariat, 3 July 2012 

Introduction 

The following paper was drafted in the context of the ACCESSanitation project. It 
summarises the main aspects which make sustainable sanitation different to a conventional 
approach. 

The concept1 recognises that any improvement in sanitation has to consider the entire 
sanitation chain. It then discusses in more detail the various dimensions of sustainability and 
their implications for the different components of the sanitation chain. Finally, it argues that 
sustainability is more a general direction for improving sanitation services than a final goal to 
achieve, and decisions taken in the relevant sectors will always have to consider the local 
circumstances and resources available to move ahead. 

The sanitation chain 

Sanitation is much more than toilets. It is rather a series of linked steps ranging from the 
provision of resources to operate a sanitation system, to disposal or reuse of the end-
products. These links form what is known as the sanitation chain and each of the elements 
within this chain needs to be considered if the system is to be sustainable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. Elements of the sanitation chain   

                                                
1
 The concept is, in parts, based on the principles of sustainable sanitation from the Sustainable Sanitation Alliance – see 

www.susana.org 

 

Required resource 

(e.g. flush water) 

 

 

Toilet and confinement 

(e.g. UDDT, septic tank, etc.) 

 

 

Removal and transportation 

(e.g. mechanical collection, sewer network, etc.) 

 

 

Treatment 

(e.g. centralised treatment plant, wetlands, etc.) 

 

 

Disposal or reuse 

(e.g. release of effluent, sludge reuse, etc.) 
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Aspects of sustainable sanitation 

For a sanitation system to be sustainable, the links between the different steps of the 
sanitation chain and their interactions with other areas of the water cycle and overall urban 
environment have to be considered. The positive and negative impacts of these interactions 
can be assessed based on the following five aspects of sustainability: 

 

 

 

 

 

 

 

 

 

 

Fig.2. Aspects of sustainable sanitation 

These aspects can be used to differentiate between sustainable and unsustainable sanitation 
as highlighted below.  

 

 

 

 

 

  

Sustainable sanitation systems… 
 
 

protect public health from exposure to 
pathogens and hazardous substances and 
have the potential to contribute to food 
security. 

 

are acceptable and appropriate for all 
members of the local community, comply 
with relevant legislation and are managed 
by an accountable body with clearly 
defined roles and responsibilities. 

 
can be constructed, operated and 
maintained using accessible financial and 
human resources, and have the ability to 
provide economic benefits from recycled 
products such as water, nutrients and 
biogas. 

 
cause no negative environmental impacts 
through either the use of natural resources 
to run the system or the downstream 
effects of its emissions. 

 

can be operated and maintained using 
local skills and resources, and have the 
flexibility to cope with both existing 
conditions and future changes. 

Unsustainable sanitation 
systems… 
 

contribute to the spread of disease 
through human contact  with pathogens 
and hazardous substances. 
 

 
are inappropriate and/or unacceptable 
for use by some or all members of the 
community and fail to comply with 
required legal standards. 

 

are too expensive to run and maintain 
effectively in the long term and result in 
additional external costs such as 
environmental pollution and poor health. 

 
 

cause environmental damage either 
through the unsustainable use of natural 
resources for operation or due to 
pollution from system emissions. 

 
 
are technically too complex to be 
repaired locally and are ineffective if the 
conditions in which they are designed to 
operate change over time.  
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Applying the sustainability aspects to the components of the sanitation chain 

The design of a sanitation system or selection of technology will be highly dependent on existing needs and local conditions which vary from 
location to location. There are no one-size-fits-all solutions. Decision-makers must therefore apply the five aspects of sustainability to the local 
circumstances when evaluating different sanitation options. A simple way of doing this is to assess various steps of the sanitation chain based 
on the aspects of sustainability. Some examples of questions that could be asked to this end are shown in the matrix below. 

 

 Required resource The toilet and 
confinement 

Removal and 
transportation 

Treatment Disposal or  
reuse 

Health, hygiene 
& nutrition 

Does the system requirement 
for water result in supply 
shortages elsewhere and 
consequent health issues for 
other members of society? 

Does the toilet design prevent 
human contact with pathogens 
and hazardous substances? Are 
hand-washing facilities 
provided? 

Is human waste safely removed 
from the site with minimal health 
risk for service personnel and 
the general public? 

Do the wastewater treatment 
sites cause any risk of ill health? 

Does the disposal or reuse of 
waste products result in an 
increased health risk locally 
and/or downstream? Can the 
reuse of waste products 
contribute to food security? 

Social, cultural 
& inst. aspects 

Can the resources required by 
the system be legally obtained 
without causing disadvantages 
to other people in the 
community? 

Are there any reasons why 
users would find the toilet 
design to be unacceptable or 
inappropriate for use? 

Is there an accountable 
authority that is in a position to 
guarantee the removal and 
transportation of human waste 
on a regular basis?  

Do the wastewater treatment 
sites cause any negative 
impacts on the community such 
as odour issues or land 
redevelopment? 

Is the reuse of waste products 
socially acceptable and does it 
comply with all legal 
requirements regarding quality 
and safety standards? 

Financial & 
economic 
issues 

Have all costs needed to 
operate the system, such as 
water supply distribution, been 
accounted for? 

Are there human and financial 
resources available to ensure 
the maintenance and upkeep of 
the toilet facilities in the long-
term? 

Is there a viable financial plan in 
place to guarantee the 
continued removal and 
transportation of human waste? 

Is there a reliable revenue 
stream to pay for the costs of 
construction, operation and 
maintenance of treatment 
facilities in the long-term?  

What are the economic costs 
and benefits of disposal and/or 
reuse of system outputs? 

Environment & 
natural 
resources 

Does the use of natural 
resources to run the system 
cause any negative 
environmental impacts? 

Is human waste safely 
contained prior to removal 
thereby preventing pollution of 
ground- and surface water 
resources? 

Is the waste safely transported 
without contaminating the 
natural environment? 

What are the carbon emissions 
from the operation of the 
treatment technology? 

Do emissions from the system 
damage the environment either 
locally or downstream? 

Technology& 
operation 

Is the technology reliant on a 
continuous supply of a resource 
such as water or energy? How 
will the system cope if this 
supply is only available 
intermittently? 

Can the technology used be 
repaired easily and affordably 
should damage occur? Can it 
be easily maintained by the 
user? 

Is the construction, operation 
and maintenance for the 
removal of human waste 
feasible within the areas to be 
served? Is it adaptable to 
unexpected future changes?   

Does the treatment technology 
perform despite various 
wastewater inflows and 
intermittent energy supplies? 
Can the technology be 
maintained locally and 
affordably? 

Can the technology required to 
recycle waste products be 
operated and maintained in the 
long-term using local 
resources? 
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Public decency 
and health 

Social amenity 
and 

environmental 
protection 

 

Resource 
efficiency 

Construction of 
pit latrines, septic 

tanks 

Construction of 
wastewater 
treatment 
facilities 

 

Nutrient recovery, 
biogas generation, 
wastewater reuse 

 

No Toilets 

Open defecation 

Basic Sanitation 

Reduced risk of 
immediate pathogen 

exposure but 
inadequate/no 

treatment 

 

Environmental 
Sanitation 

Pathogen exposure 
control, wastewater 

treatment and 
pollution prevention 

 

Ecological 
Sanitation 

Pathogen exposure 
control, wastewater 

treatment and pollution 
prevention as well as 

resource extraction and 
reuse 

Drivers for 
improved 

sanitation 

Management 

response 

Sustainability as a direction 

Sustainable sanitation is a direction towards which a city should aim rather than a defined 
stage to reach. No system is likely to be absolutely sustainable but by assessing urban 
sanitation across all five aspects of sustainability, improvements to the overall economic, 
social and environmental impacts of sanitation – and the benefits this entails – can be 
realised. 

The extent of sanitation services in a city can be roughly split into the following four 
categories: 

 No toilets – The absence of toilet facilities 

 Basic sanitation – Toilet facilities but no collection or treatment of human waste 

 Environmental sanitation – Toilet facilities with treatment of human waste 

 Ecological sanitation – Toilet facilities with treatment and recycling of human waste  

 

The diagram below shows why and how cities move from a lack of sanitation towards more 
sustainable management of human waste. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3. Transition in the improvements of sanitation 

 


