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EXECUTIVE SUMMARY 
 
Introduction 
This master thesis is the closing report for the study Industrial Engineering and Management and the assignment 
is executed for the organisation WASTE. WASTE wants to have more insight in the logistic aspects of ecological 
sanitation (EcoSan). Applications to date have tended to concentrate on rural areas where reuse of excreta often 
takes place at the household level or at a nearby location. In this case, excreta transport activities are very limited. 
In urban areas reuse on-site is not always possible, because of space restrictions. With experience in urban areas 
still being quite limited, there is a knowledge gap concerning the logistics of getting the matter from households to 
central treatment facilities and/or reuse locations. This study has therefore worked out a transport system for the 
collection and transport of excreta from the households in a specific urban community to farmers outside that 
specific city. The research question of this research is: 
 
    What is an effective and efficient system to transport excreta from households to central treatment locations in    
    a low-income area (Saboli) in Delhi, India? 
 
Saboli is quite similar to many densely populated urban areas in Delhi and other cities in developing countries. 
 
Methods 
The Integrated Sustainable Waste Management concept served as the framework for the development of the 
criteria for a good transport system. The relevant aspects were applied and adjusted to the specific characteristics 
of excreta removal and EcoSan and to the context of India, mostly through literature study and semi-structured 
interviews. This resulted in a set of criteria that was used to compare and assess different formulated collection 
and transport options. Possible options were identified by studying the current waste removal methods in Delhi 
and by formulating main logistic systems. The situational conditions of the specific area in which the transport 
system had to be fitted were studied through a field study, which comprised observations and interviews with 
inhabitants, NGOs, responsible authorities, users and salespersons of relevant equipment. The concerns and 
criteria of the community and farmers on storage, collection, transfer and toilet and water use were gathered 
through several semi-structured group interviews with community members and nearby farmers. Appropriate 
options were further analysed on financial implications.  
 
Conclusions 
For urine collection, collection with a tractor trolley combination equipped with a pump is the most effective and 
efficient system for large-scale collection. For faeces collection, the use of a household double vault system and 
collection with a simple tricycle is advised: the tricycles transport the faeces to a transfer trolley located nearby the 
collection area and secondary transport takes place with a tractor. Advice is also given how initial investments for 
a limited participation level of 100 households can be kept small. For urine transport the initial investments 
required for purchasing equipment are ± 47.000 rs (€ 900). For faeces transport the work can be done within two 
days at that participation level and it is advised to hire a tractor with trolley and driver and a few daily labourers 
operating simple tricycles or wheelbarrows instead of buying the necessary equipment. This way total yearly costs 
for faeces are limited to a few thousand rupees (± € 75) initially.    
 
The collectors are in favour as the working conditions will be much better than the manual scavenging they have 
done. The farmers see potential in urine and faeces as fertilizer and want to experiment with it.  The users easily 
relate to the production and reuse of dried faeces, but cannot easily relate to urine as fertilizer. As for the costs of 
the transport itself, the yearly costs for faeces are very low considering the willingness to pay. The costs for urine 
transport are several times higher. When flushing water is added the costs might be too high for the farmers and 
households to bear, requiring outside subsidy. EcoSan is viable in Saboli when subsidy is provided for the 
reconstruction of the household toilet systems and when the fertilizer costs for the farmers are lower compared to 
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their current fertilizer costs. Suggestions are also given how the storage at the household can be designed and 
how storage and application at the farmer level can be realised in a low-cost way. Finally, it was concluded that 
the steps and rational of thinking in this research can serve as a guideline for different regions and settings. 
Several recommendations and issues for further research have been listed. 
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