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An innovative, locally adapted, dry sanitation system for 
arid regions

Identifying suitable sanitation facilities specifically adapted to the local context is central 
to ensuring long term sustainability.  An exemplary case is that of a new sanitation 
technology known as the Otji toilet - a dry sanitation system - that has had widespread 
success in Namibia. Its success in this arid region is attributed to its low cost design, 
contribution to job creation and ability to reduce operation and maintenance costs to both 
the household and municipality.  Compared to that of traditional water borne sanitation 
systems, the system uses minimal quantities of water thereby reducing the amount 
households spend on monthly water bills.

Nambia, an arid country, has developed the ecologically sensitive Otji-Toilet latrine. This 
technology is an affordable and simple dry-toilet system designed to improve living conditions 
within informal settlements and rural areas. The only water used in the Otji-Toilet is during the 
construction phase thereby ensuring users access to hygienic ablution facilities without having 
to pay expensive water tariffs. The system has now successfully been incorporated within the 
National Sanitation Strategy of Namibia as its low operational cost allows municipalities to 
provide sanitation to a greater proportion of the population. To date, several municipalities 
have committed to the rollout of the technology. In addition the system is currently being 
replicated in countries such as Haiti, Ecuador and El Salvador.

The importance of the issue

Dry sanitation is a highly applicable form of ecological sanitation suited for implementation 
in hot, arid climates such as Namibia. Limited water resources and the corresponding 
cost of water supply necessitated the development of alternative sanitation solutions. Dry 
sanitation systems are low cost and require minimal skill to construct, local builders able 
to easily build the structures with little training. The faeces stored within the toilet can 
be applied as fertilizer provided that no additional materials are added to the system. In 
addition, it is also possible to recycle urine entering the system for use as fertilizer. This 
low maintenance technology is ideal for municipal implementation and, facilitated by the 
adoption of the technology within the National Sanitation Strategy of Namibia, is suitable 
for rapid upscaling throughout the country.

Population: 19,614

Land area: 128  km2

Part financed by the European Commission and running from December 2009 to November 2012, ACCESSanitation is working directly 
with cities in India and the Philippines to tackle inadequate urban sanitation. In addition, the project is also promoting sustainable 
sanitation on a larger scale through the transfer of good practice elsewhere in the target countries as well as from and to cities in Sub-
Saharan Africa. ACCESSanitation is coordinated by the ICLEI European Secretariat located in Freiburg, Germany. 
For more information visit: www.accessanitation.org

A family poses with their Otji-Toilet (Clay House 
Project)



2 ACCESSanitation
CASE STUDY
Otjiwarongo, Namibia

Local context

Namibia is the driest country in sub-Saharan Africa,receiving on average less than 400mm 
of rain a year. Water scarcity is exacerbated as demand out strips supply. Despite limited 
water resources within the country, conventional waterborne (water intensive) sewer 
systems are found throughout Namibia. Such infrastructure is not appropriate for the 
local context, having been initially developed in countries with high rainfall where water 
availability is not an issue and the use of potable water to transport waste to centralised 
treatment plants is a feasible solution. In water scarce Namibia, however, such a system 
is extremely inefficient and expensive for both municipalities and end-users. For many 
Namibians these are services they simply can’t afford. In addition, as many components 
are imported from South Africa the cost of sanitation systems in Namibia are further 
increased. As such it had become increasingly necessary to develop a local, low-cost, 
waterless sanitation system.
 

Increasing access to sanitation in unserved, informal 
settlements in Namibia through the introduction of dry 
sanitation facilities

Otjiwarongo is a growing town in central Namibia and includes the Orwetoveni informal 
settlement. It is home to approximately 20,000 migrants and the base for the Clay 
House Project (CHP), a Namibian non-governmental organisation (NGO), which aims to 
promote environmentally and socially sustainable development.
In 2002, Peter Arndt (now the director of CHP) developed and manufactured the Otji- 
toilet (see Box 1), a new addition to the ecological sanitation (Ecosan) approach. The Otji 
toilet promotes low water consumption and by recycling the nutrient resources in faeces 
as compost and the utilisation of urine as fertiliser, it provides a replacement for artificial 
fertilizers.
Together with funding from the Namibian Government, the European Commission and 
a German NGO, Solidarity Service International (SODI), the CHP has worked to expand 
the manufacturing and implementation of the Otji-toilet across Namibia since 2003. The 
target beneficiaries of the system are low-income peri-urban and rural communities.
The design of the Otji-Toilet has been optimized to be affordable for low-cost housing 
projects. It is constructed from common building materials and a skilled bricklayer can 
construct it without assistance. In addition the long term operation and maintenance 
costs are minimal, an added advantage for individual consumers (rate payers) and 
municipalities. The Otji-Toilet only needs to be maintained twice a year on average. This 
maintenance consists of emptying the waste container (once filled with faeces) -   an 
inexpensive operation costing approximately US$5. Removal of dry waste (faeces) can be 
organised by local authorities or by service providers and the limited costs can be covered 
either by the municipality or by the beneficiaries without placing a burden on household 
income. In Otjiwarongo the municipality charges maintenance fees through the same 
chip card system that users have been provided for purchasing water.
In Namibia, for a municipality to legally allocate a plot of land to a resident, the plot must 
have sanitation provided. This is a daunting and expensive task considering the number 
of residents in informal settlement that need to be formally housed at the government’s 
expense. The Otji-Toilet enables municipalities to legally provide plots for more people as 
the cost per unit is substantially cheaper than alternatives, raising the living standards for 
many low-income Namibian households. Initiated in the municipalities of Otjiwarongo 
and Outjo, the capital, Windhoek, is now also currently piloting 52 toilets in a newly 
developed section of the former informal settlement of Katutura. As all production is 
currently based in Otjiwarongo, the CHP is training builders (120 to date) from all over 
Namibia allowing for further implementation, skills training and income generation.
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The Namibian National Sanitation Strategy calls for strong participation at a grassroots 
level. As such, community members together with municipalities and local authorities 
first develop a management plan for how and where the Otji-Toilets will be built. The 
management plan is then approved by the “Ministry of Agriculture, Water and Forestry”, 
which is responsible for the distribution of toilets throughout the country. From 2010 the 
National Sanitation Strategy made provision for municipalities and regional governments 
to receive funds to install the Otji-Toilet for the benefit of those under their jurisdiction. To 
further enhance the sense of ownership, the project envisages requesting a contribution 
from beneficiaries in the form of both labour and finance. 

A double toilet (Clay House Project)



4 ACCESSanitation
CASE STUDY
Otjiwarongo, Namibia

Results

The Otji-toilet was highly successful within the communities into which it was introduced, 
meeting the need for on-site sanitation. Research has indicated that demand for the toilet 
is being largely created by women stating that they desire an odorless toilet that locks 
from the inside and has low maintenance costs.
In 2008 a total of 625 Otji-toilets had been built in Otjiwarongo town, with a further 
40 toilets planned. Within the informal settlement of Orwetoveni that lies within the 
jurisdiction of Otijwarongo town, 400 Otji-latrines (serving over 3,000 people) have 
been installed. Of these 366 were completely financed by the resources provided by the 
government of Namibia, CHP and the European Commission and a further 52 partially 
financed.
The project stimulated interest from a range of stakeholders who received information 
and advice regarding the Otji toilet system through site visits, seminars and trade fairs. 
Promotional materials were provided to potential clients, interested donors and local and 
national authorities. The Otji toilet is now incorporated within the National Sanitation 
Strategy of Namibia and the CHP is supportive of key national processes related to 
the National Sanitation Strategy and future policy and planning within the country. 
Otjiwarongo is a major regional centre and the success of the toilet and its inclusion in 
the sanitation strategy has created a significant impact, positioning Otjiwarongo as an 
example to other towns. 
The project employs 40-70 people and the local manufacturing of system components 
positively impacts the local economy. In addition there has been a marked increase in 
awareness of the need to upgrade sanitation and maintain high hygiene standards within 
areas where the toilets have been constructed. 

Lessons learned

Through the implementation of the Otji toilet in Namibia, a number of key lessons 
emerged that need to be considered for the long term viability of the system:
•	 The development of the urine separation toilet bowl resulted from the knowledge 

that the maintenance of the Otji-Toilet in remote areas may experience problems, in 
respect to the regular empting of the faeces chamber. Following the introduction of 
the urine separation technology the Otji-Toilet could be utilized in a similar manner 
to the pit latrine with the dry faeces staying in the tank, and the urine diverted away, 
typically to soak away through a French drain into the soil.

•	 During installation users must ensure that the groundwater level is not within three 
meters of the surface to avoid groundwater contamination. 

•	 If the drying chamber does not receive sufficient sun then a fan should be introduced 
to the toilet to ensure the faeces in the chamber dries. As such the toilet should only 
be installed in a house if strong sunshine can be guaranteed and if a fan is installed 
for aeration and drying at night.

•	 If regular emptying of the faeces chambers cannot be guaranteed on a bi-annual basis, 
in-line with the anticipated capacity of the faeces chambers alternative strategies 
need to be put in place, for example the construction of larger faeces chambers to 
retain the waste for a longer period of time.
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Replication

Following the incorporation of the Otji-toilet within Namibia’s National Sanitation 
Strategy, increased funding has been allocated to both local and regional governments to 
install the system within their communities. The CHP can produce 5,000 toilet units per 
year and is currently training builders for countrywide expansion. This is increasing local 
job opportunities and skills.
The system is replicable beyond the Namibian context to other arid environments where 
water-intensive flush systems place strain on precious water resources and/or where 
there is a need to reduce the risk of groundwater contamination from pit latrines.
The Otji-toilet is currently being used in post-earthquake Haiti as a means of rapid, safe 
sanitation. In addition the system is also employed in Ecuador, at altitudes of 3,000 
m, where dry conditions are suitable for use. The provincial government of Riobamba 
in Ecuador has built 40 Otji-toilets in two communities, with a further 40 planned. A 
total of 20 pilot toilets have been built in El Salvador (with a further 40 financed) and in 
Nicaragua housing projects routinely use the Otji toilet. The CHP adheres to the concept 
of ‘open source’ and its comprehensive training and building kits are available through 
their website.
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Budget and finances

Each toilet costs approximately US$750 and in Namibia the installation of an Otji toilet 
reduces the owners’ monthly water bill by approximately US$20 per month. As such 
longer-term funding could be seen as an attractive investment by private and public 
customers (municipalities and government) who recognise the cost-benefit of investing 
in such a toilet. To date the Namibian government has committed US$ 710,000 to the 
roll out of Otiji toilets, in addition to a contribution of US$ 570,000 from the European 
Union, who have committed to funding the project until 2015. The total annual budget for 
the construction and provision of Otji Toilets is approximately US$500,000.

Key contact
Peter Arndt - Clay House Project – Otjiwarongo/Namibia
Email: chp@africaonline.com.na. 
Telephone: +2672648112919
www.clay-house-project.org
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