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Abstract 
This paper aims at analysing weaknesses and strengths of faecal sludge (FS) management systems 
and at proposing measures for planners and decision-makers in developing countries working on 
the development and implementation of improved management schemes. Studies conducted in 
several cities in West Africa and Asia reveal that collected FS is discharged indiscriminately into 
the urban and peri-urban environment, causing serious health impacts and water pollution. Legal 
provisions on FS should specify roles and responsibilities of the stakeholders. Designation of 
appropriate disposal/treatment sites should be an integral part of the urban planning process. 
Financing mechanisms and institutional framework should be established in such a way as to 
encourage the emptying enterprises to discharge their loads at the designated disposal sites.  
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INTRODUCTION 
In urban centres of industrialising countries, the majority of houses are served by on-site sanitation 
systems such as septic tanks, pit and bucket latrines, and unsewered public toilets. The FS collected 
from these systems is usually discharged untreated into: lanes, drainage ditches, open urban spaces, 
streams, estuaries, and the sea, thereby posing great risks to water resources and public health.  
 
The present paper analyses the main problems identified along the “FS management path” 
(collection, haulage, treatment, and reuse or disposal) which prevent an effective excreta 
management. It proposes institutional, legal, economic, financial and technical measures for a 
sustainable management of sludges collected from on-site sanitation systems in urban areas of 
developing countries.  
 
 
METHODOLOGY 
The results presented in this paper are based on the analysis of several case studies conducted in 
2001 and 2002 in selected cities in Asia and West Africa. SANDEC, in collaboration with 
COLENCO (a Swiss consulting firm) carried out an FS management study in Nam Dinh (Vietnam) 
within the Nam Dinh Urban Development Project. CREPA, the Regional Centre for Water and 
Sanitation in West Africa, also initiated excreta management studies in Bénin, Côte d’Ivoire and 
Sénégal. Promising solutions implemented or planned in other countries (Mali and Ghana) are also 
described in this paper. 
 
The case studies were conducted in the following manner: workshops/meetings were held with the 
different stakeholders to establish the objectives of the studies and formulate logical frameworks. 
The methods used for data collection comprise: literature review, questionnaires, semi-structured 
interviews, focus group discussions as well as field visits and observations. After analysis of the 
collected data, improved FS management schemes were developed. 
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RESULTS AND DISCUSSION 
 
FS management system 
The investigated system comprises all activities related to the management of sludges from on-site 
sanitation systems: pit emptying, faecal sludge haulage, treatment, disposal and reuse. It also 
includes the actors of the FS management: pits/septic tanks owners, manual emptiers, emptying 
enterprises, treatment plant managers/operators, farmers (users of the treatment products), local, 
municipal and national authorities involved in environmental and health management.  
 
Main problems 
Figure 1 illustrates the identified problems; uncontrolled dumping of FS in the urban environment 
has been identified as the core problem. High emptying fees, inaccessible pits as well as long 
haulage distances are some of the factors leading to this situation. Other identified causes include 
the lack of political will, legal provisions on FS management, and allocation of clear responsibilities 
to the different stakeholders, as well as the non-integration of FS management in urban planning. 
As a consequence, excreta-related diseases are endemic in most cities in developing countries, 
thereby reducing income and the quality of life of the urban population. 
 

 
 
Figure 1 Problem tree “faecal sludge management” 

 



Suggested measures 
The following measures (Table 1) intend to reduce the uncontrolled FS discharge. They have been 
developed on the basis of the analysis of the main problems. Dissemination of information on the 
consequences of inadequate FS management (health, environmental and economic impacts) as well 
as on practical improvement measures could help increase priority setting of FS management 
among decision-makers. Authorities should consider FS management as a high priority issue. This, 
in turn, would facilitate allocation of a budget, development of specific legal provisions, and 
establishment of means to enforce them.  
 
Table 1 Suggested measures to improve faecal sludge management 
 

Institutional and legal measures 
• 
• 
• 
• 

Establishment of an ordinance on FS management 
Reduction of financial and administrative constraints for emptying enterprises 
Planning of a decentralised system of disposal/treatment sites 
Promotion of a competitive market among emptying enterprises 

Economic and financial measures 
• 
• 
• 
• 

• 
• 
• 

Introduction of a discharge payment for emptying enterprises instead of discharge fee 
Provision of subsidies for FS management through a water/sanitation tax 
Introduction of a credit system to support low income families 
Marketing of biosolids 

Technical measures 
Introduction of emptying vehicles adapted to narrow lanes 
Construction of communal septic tanks 
Development of FS treatment guidelines 

 
Institutional and legal measures. CREPA Sénégal suggests that the National Sanitation Authority 
should coordinate the different institutions involved in FS management, supervise and arbitrate the 
contacts between entrepreneurs and population. Moreover, an ordinance specific to FS management 
should be developed (CREPA Sénégal, 2002). It should allocate the responsibilities of the 
stakeholders and describe the evaluation procedure of potential disposal sites. It should also contain 
standards for FS treatment products that are adapted to the given socio-economic context 
(Ingallinella et al., 2001). Authorities should recognise emptying enterprises as public utility 
companies: import tax on trucks as well as VAT should be abolished; credit should be granted more 
easily. This could help lower emptying fees. Creation of a decentralised system of disposal sites 
would allow reducing haulage distances and hence lower the costs for emptying enterprises. This, in 
turn, could also help lower emptying fees (CREPA Sénégal, 2002). 
 
Kumasi (Ghana) is one of the few cities where emptying enterprises discharge their loads at a 
designated site even though they have to pay a discharge fee. Private contractors (collecting 90% of 
the total FS load) are licensed by the Kumasi Metropolitan Assembly (KMA). The competitive 
market between private operators and the fact that KMA can withdraw the licences in case truck 
drivers do not discharge their loads at the official site seem to be the reasons for the successful 
KMA policy (Mensah, 2002). In contrast to Kumasi, emptying enterprises in Cotonou (Bénin) have 
founded an association, resulting in the absence of competition between the enterprises and very 
high emptying fees (CREPA Bénin, 2002). 
 
Economic and financial measures. Financing mechanisms of FS management should be designed in 
such a way as to encourage discharge at designated disposal sites. A possible mechanism would 
consist in reversing the money fluxes: instead of paying a discharge fee, truck drivers would receive 
a discharge payment. Discharge payment as well as plant operation would be subsidised by the 

 



 

government that would finance this subsidy by collecting a sanitation tax from the emptying 
enterprises or from the citizens (Jeuland, 2002). Alternatively, the collected water tax could be used 
to subsidise, among others, operation and maintenance of FS treatment (CREPA Côte d’Ivoire, 
2002). The water/sanitation tax could also subsidise pit emptying of low-income families. In 
addition, a credit system should be introduced. Adequate marketing of the treatment products 
should be promoted, appropriate distribution pathways developed, and information campaigns 
conducted (demonstration plots by farmers) so as to generate additional income.  
 
Technical measures. Emptying equipment should be adapted to allow emptying of pits located in 
narrow lanes. Effective technical solutions do exist such as combined small, hand-pushed vacuum 
tugs of 350l and truck-mounted vacuum tanks of 5m3, as operated in Haiphong (Vietnam) (Klingel, 
2001). Another way to reduce the problem caused by inaccessible pits is to connect several 
households to a communal septic tank. The tank could be located at an easily accessible site.   
 
Several modest-cost options for FS treatment have been investigated by SANDEC and its partners 
over the last 9 years. Even though no proven technology is available, preliminary guidelines for 
planners and engineers on different options have been developed (Heinss et al., 1998; Klingel, 
2001; Montangero and Strauss, 2002). Demonstration plants should be built and monitored in order 
to disseminate the acquired knowledge, adapt the preliminary guidelines, and control the quality of 
the treated biosolids that could be reused in agriculture. Capacity of the different stakeholders (plant 
operators/managers, authorities, and researchers) should be strengthened. 
 
 
CONCLUSIONS  
Promising mechanisms have been identified (e.g. devolvement of emptying services to private 
entrepreneurs, creation of a competitive market between them, licensing or contracting systems 
between authorities and enterprises as a possible sanctioning instrument) and several local 
initiatives aiming at implementing improved management schemes are occurring. However 
practical recommendations are still lacking. Potential solutions, as the ones discussed in this paper, 
should be further developed and implemented in pilot/demonstration projects. They should be 
monitored and evaluated in order to establish practical, actor-oriented recommendations 
complemented by capacity building programmes.  
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