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Combined	efforts	to	
improve	sanitation
One of the main causes of diarrhoea and high infant mortality in developing  countries is 
poor sanitation. The challenge for applied research in this field is to  develop technological 
and planning solutions which are adapted to local conditions. This can only be achieved 
by collaborating closely with NGOs, local communities and the authorities.

While the attention of international public health experts is largely 
focused on Aids, malaria and tuberculosis, one condition which 
may appear to be harmless – diarrhoea – actually kills more 
young children worldwide each year than these three diseases 
combined. With reliable sanitation and safe drinking water, how-
ever, around 2.4 million deaths could be prevented annually. Such 
deaths mostly occur in children when diarrhoea is associated 
with subsequent malnutrition and other diseases attributable to 
malnutrition [1].

Safe disposal of faeces and improved hygiene would be effec-
tive ways of preventing the spread of pathogens and associated 
diarrhoeal diseases (Fig. 1). For a large proportion of the global 
population, therefore, sanitation is the priority concern in the 
wastewater management sector.

Planning	 with,	 not	 just	 for,	 the	 community. With the adop-
tion of the Millennium Declaration in 2000, UN member states 
launched a global initiative to combat poverty. In the area of 
environmental sustainability, one of the Millennium Development 
Goals is to halve, by 2015, the proportion of the population with-
out sustainable access to safe drinking water and basic sanitation.

While this goal is easy to formulate, realization is an extremely 
complex matter. With the world’s population expected to rise 
to more than 9 billion by 2050, the urban population growing at 
almost twice the rate of the overall population, and the proportion 
of slum dwellers in the cities of developing and transition coun-
tries averaging 30 – 50 per cent, there is a need for innovative ap-
proaches – not only in terms of the technologies chosen, but also 
in planning, financing, implementation and sustainable operation. 
Here, applied research needs to make major efforts to support 
practitioners and policymakers with locally adapted solutions.

When urban wastewater systems are designed in developing 
countries, planners and engineers generally decide what type of 
infrastructure and services should be available. Often, the techno-
logical solution proposed is a sewer network with a wastewater 
treatment plant on the European model, irrespective of local 
needs and possibilities. In most cases, the public is not involved 
in the planning process, but remains the passive recipient of a 
system provided by the authorities.

However, for understaffed, underfunded municipal waste 
management organizations in developing countries, it is scarcely 
possible to operate and ensure the maintenance of a European-
style sewer network. In addition, a network of this kind cannot be 
expanded sufficiently rapidly to keep pace with urban growth, and 
capacity problems will arise sooner or later in the main lines and 
at the treatment plant. And what happens if water is a scarce and 
expensive commodity, and long-term access to water supplies 
is by no means assured? In such cases, a waterborne sewage 
system will soon collapse.

If individual urban districts are to be provided with reliable 
wastewater services despite such difficulties, alternative, more 
flexible approaches need to be envisaged – with the involvement 
of the local community and small businesses. It was already ap-

Fig. 1: Routes of faecal disease transmission and protective barriers. Improved 
sanitation can prevent transmission at source, while a clean water supply and 
improved hygiene can reduce the spread of infection.
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parent from the UN’s first International Drinking Water Supply and 
Sanitation Decade (1981–1990) that the participation of users in 
planning and development is generally essential to the long-term 
success of infrastructure schemes [2].

Participatory	 planning	 approach. Against this background, an 
approach which places individual households at the centre of the 
planning process was developed several years ago in an Eawag 
research project. The key idea is that direct participation of the 
community lays the foundations for a collective sense of owner-
ship and responsibility, thereby promoting sustainable solutions. 
In cooperation with local organizations and authorities, Christoph 
Lüthi and his colleagues sought to validate this approach with the 
aid of pilot studies in seven urban neighbourhoods in Kenya, Tan-
zania, Laos, Nepal and Costa Rica.

Hatsady Tai, for example, is a typical low-income settlement 
near the centre of Vientiane (the capital of Laos): many of the 
buildings were constructed illegally on public land, and 14.5 per 
cent of the population suffer from diarrhoea, largely as a result of 
poor sanitation. Together with the Public Works and Transporta-
tion Institute (a government agency) and representatives of the 
local community, our group spent 18 months developing an overall 
plan for improving sanitation in Hatsady. This process included an 
assessment of current environmental sanitation services and of 
user priorities, the identification of options to improve sanitation, a 
joint evaluation of possible solutions and the elaboration of waste 
management plans.

The implementation process took another four months. Exist-
ing cesspits were renovated and converted into sedimentation 
chambers to improve the removal of solids. These chambers 
were connected to a solids-free sewer system, with liquid waste 
undergoing anaerobic treatment in septic tanks. A private service 
provider assumed responsibility for faecal sludge management 

(collection from cesspits for centralized treatment at the municipal 
plant).

In addition to wastewater management measures, it was 
important to improve stormwater drainage and solid waste collec-
tion in this flat, low-lying area. In particular, the project promoted 
household waste sorting and separate collection of different 
types of waste.

The residents of Hatsady Tai played an active part in the entire 
planning process. Most of them attended meetings and hearings, 
and three households made available part of their land for the 
construction of community septic tanks. A number of households 
also accepted alterations to their properties to allow for the con-
struction of drains.

Residents of Hatsady Tai – a low-income district of Vientiane, the capital of Laos – constructing new wastewater infrastructure.

Most of the community took an active part in the planning process for 
 improved sanitation in Hatsady Tai.
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As a result of the project, sanitation in Hatsady Tai has been 
significantly improved. For example, flooding has become less 
frequent thanks to the new stormwater drainage system, and 
municipal waste is now rarely burnt within the neighbourhood. 
Consequently, there has been a reduction in smoke nuisances and 
respiratory disorders. Above all, however, the local community 
has learned from this experience that it is not solely dependent 
on the goodwill of the authorities, but can successfully take action 
itself to improve the quality of its environment [3].

Based on the experience gained from the various pilot 
projects, planning guidelines have now been developed for de-
cision-makers in developing countries: “Community-Led Urban 
Environmental Sanitation” offers a complete set of tools, with 
detailed guidance on each step of the planning process. Particular 
attention is paid to low-income regions, where improvement of 
sanitation remains a highly complex undertaking.

Advantages	 of	 decentralized	 solutions. In many large cities 
in Asia and Africa, less than 20 per cent of households are con-
nected to a sewer network. In smaller towns, sewerage is gener-
ally completely lacking [4]. However, almost all urban households 
have on-site sanitation facilities: pit latrines or septic tanks are 

used for liquid/solids separation. These are periodically emptied, 
and the faecal sludge is then disposed of. Such facilities should be 
integrated into wastewater management plans.

In developing countries, decentralized disposal facilities 
usually also offer economic advantages, as shown by a study 
carried out in Senegal. For the city of Dakar, researchers from 
Eawag and the University of Cheikh Anta Diop (Dakar) com-
pared the costs of a conventional sewer network and centralized 
wastewater treatment plant with those of decentralized faecal 
sludge collection and centralized treatment: the investment costs 
are 11 times higher for the former than for the latter. Even the 
maintenance costs are twice as high for the centralized system. 
In order to operate a system of this kind, the government waste 
disposal authority levies wastewater charges which are payable 
by the whole population – including households not connected to 
the sewer network. If charges were only payable by households 
which actually have a connection, the revenues would only cover 
20 per cent of the operating costs.

However, even though decentralized faecal sludge manage-
ment is significantly less expensive, this system cannot currently 
be implemented in Dakar in such a way as to cover costs either. In 
many cases, faecal sludge is collected by private companies using 
vacuum tankers. But – given the population’s limited means – the 
fees charged are set at such a low level that they barely cover 
the costs of emptying and transport. To reduce costs, therefore, 
companies often dispose of faecal sludge in an environmentally 
unsound manner – on fields, at dumps or in rivers.

Faecal	sludge	–	a	valuable	resource. Although the disposal of 
faecal sludge is common practice worldwide, surprisingly little 
wastewater research is devoted to this topic. Activated sludge 
treatment plants, which have been extensively studied, or waste 
stabilization ponds adapted to local conditions in developing coun-
tries are rapidly overloaded if they have to deal with large quanti-
ties of highly concentrated faecal sludge, and they are not suitable 
for further treatment of this product.

For over a decade, Eawag has been collaborating with uni-
versities and research institutes in developing and transition 
countries in efforts to develop appropriate faecal sludge treat-
ment technologies. Various systems, such as settling ponds, 
co-composting and planted or unplanted drying beds, have been 
tested and investigated in depth in Ghana, Senegal, Cameroon, 
Thailand and Vietnam. The last of these approaches appears to 
be particularly promising, but the appropriate process can only be 
determined in the local context.

As well as highlighting process-engineering challenges in fae-
cal sludge treatment, the studies have shown that more attention 
should be paid to faecal sludge as a potential resource. Given the 
exhausted soils typical of peri-urban intensive agriculture, there 
could well be a demand for the organic matter and nutrients. If 
products of faecal sludge treatment are commercially viable, sani-
tation could also become attractive for local businesses – which 
in turn would promote the expansion of wastewater treatment.

Some steps have already been taken in this direction. For 
example, in a project in Yaoundé (Cameroon), Eawag researchers 

Flooding is now less common in Hatsady Tai thanks to the new stormwater 
drainage system.
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and colleagues from the University of Yaoundé showed that 
indigenous antelope grass (Echinochloa pyramidalis) can be grown 
in planted sludge drying beds. Antelope grass is popular among 
livestock farmers as a forage plant because it is superior to wild 
grass in terms of nutrient content [5].

Another promising way of creating value from faecal sludge 
for local businesses derives from a project which was originally 
concerned with organic solid waste. With a pilot treatment unit 
set up in Costa Rica, Stefan Diener of Sandec demonstrated that 
organic waste can be processed using larvae of the black soldier 
fly (Hermetia illucens). The larvae rapidly degrade the organic mat-
ter, developing into prepupae as they feed. Consisting of 40 per 
cent protein and 30 per cent fat, the prepupae represent a sustain-
able alternative to fishmeal, which is currently used in the animal 
feed industry. In addition, they are easy to harvest since they 
crawl out of the waste as soon as they reach the prepupal stage. 
Because fishmeal prices have risen dramatically, this product 
could become an increasingly attractive source of income [6].

Initial studies carried out by Eawag and the Asian Institute of 
Technology in Bangkok indicate that the method is also effective 
when dried faecal sludge is used. Larvae were fed on dewatered 
sludge (water content: 63 per cent) from septic tanks mixed with 
market waste in different ratios. Although with higher propor-
tions of faecal sludge the larvae grew less rapidly and gained less 
weight, they developed well and contributed significantly to the 
reduction of faecal sludge. Further studies will now investigate 
whether and how the larvae kill pathogens in the sludge.

Bridging	 the	 gap	 between	 research	 and	 practice. Research 
in the sanitation field is increasingly developing alternative ap-
proaches and technologies which are particularly suitable for use 
in developing countries. But local stakeholders – entrepreneurs, 

experts, planners, and decision-makers in municipal authorities 
– also need to be able to access this knowledge so that it can be 
adapted and applied to specific local contexts.

This kind of knowledge transfer is no easy matter. Eawag 
seeks, firstly, to involve local stakeholders as far as possible in 
early project stages and, secondly, to reach out to practitioners 
and policymakers with the aid of short films, handbooks or learn-
ing materials, as well as the usual scientific publications. Rather 
than addressing local stakeholders directly, it is often useful to 
engage in partnerships with key organizations within the country 
concerned or with international NGOs or development agencies. 
These include the Swiss Agency for Development and Coop-
eration (SDC), which not only has a long history of supporting 
research, but also incorporates the results of research into its own 
projects or disseminates them via its local cooperation offices. 
This means that research can serve as a vital interface between 
innovation and practice and, by developing new approaches, play 
its part in improving sanitation and combating poverty. i i i
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Creating value: antelope grass grown on dried faecal sludge can be sold as a 
forage plant.




