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Executive Summary

This publication explores how 
high-quality sanitation can be  
financed in low-income urban areas  
in developing contexts. It is based on 
findings from four research projects 
conducted under WSUP’s Urban 
Sanitation Research Initiative 2016–2020 
(USRI), funded by UK Aid. An analogous 
parallel publication, drawing upon findings 
of other USRI projects, looks at the health 
and user dimensions of high-quality 
sanitation. 

Background

Sanitation for all is a challenge particularly 
acute for low and middle-income countries. 
In the face of funding constraints, and a lack of 
political influence among those living in poorer 
areas, governments have tended to 
under-prioritise sanitation as a public investment 
area. 

Yet, countries have committed to the 
Sustainable Development Goal for sanitation. 
In doing so, governments have pledged to the 
Leaving no one behind principle, and to reaching 
the underserved as a matter of priority. At 
citywide level, this means reaching all those living 
within the cities’ boundaries regardless of 
whether they are poor or rich, live in planned or 
unplanned settlements or rely on sewer or 
non-sewer services.

A key question in this endeavour is which 
financing models can support governments’ 
ambitions for citywide sanitation. In the past 
three years, a number of projects commissioned 
by WSUP under the Urban Sanitation Research 
Initiative (USRI) have sought to address 
important questions related to financing 
sanitation services: first, how much does it cost 
for cities to provide sanitation for all; second, how 
can these costs be allocated between the public 
purse and service users; and finally, what 
possible financing mechanisms could enhance 
the availability of public funds and make services 
more efficient.

This paper brings together the key findings 
from four research projects funded by USRI:

 – A research project assessing the costs of 
sanitation services and the 
willingness-to-pay of poor urban households 
for those services conducted in five cities in 
Kenya, Ghana and Bangladesh (this 
research is referred to as SanCost);

 – Research to compare service models, 
financing models and assessed 
willingness-to-pay for faecal sludge emptying 
services (emptying services specifically) in 
Kisumu, Kenya;

 – Research to estimate the willingness-to-pay 
of higher-income utility customers for a 
sanitation surcharge on the water bill to 
cross-subsidise sanitation for the poor in two 
Kenyan cities; and

 – Finally, a research project in two districts in 
Ghana that examined policy-makers’ and 
taxpayers’ attitudes towards a sanitation 
surcharge on the property tax.

 
Sanitation policies to maximise 
cost-effectiveness should consider a 
range of sanitation systems

Several sanitation systems and services can 
deliver safely managed sanitation. The SanCost 
research estimated the costs of developing 
citywide sanitation services using different 
sanitation systems within a given city. Five 
systems were modelled in total: (i) sewers 
connected to conventional wastewater and 
stabilisation ponds; (ii) sewers connected to 
stabilisation ponds; (iii) lined pit latrines and 
associated emptying services; (iv) 
container-based sanitation (CBS);  and (v) 
mini-sewers (or condominial sewers connected to 
a common septic tank). When estimating the 
costs, the research made assumptions on the 
quality of the user interface, including a 
superstructure providing dignity and a sense of 
safety. The costing also took into account the 
realities of densely populated urban areas, 
assuming that one toilet facility would be used by 
a maximum of three households.
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Image: Vacuum Tank in Oti, Ghana.

Mini-sewers, which were modelled for two 
cities, presented the best value for money for 
households. Looking at typical household-facing 
costs, such as the costs of connecting to the 
sewer, building a latrine or septic tank or monthly 
charges for CBS, SanCost estimated that the Net 
Present Value of the costs of developing and 
maintaining systems up to 2030 using 
mini-sewers at the city level amounts to US$ 816 
in Rangpur (Bangladesh) and to US$ 872 in 
Malindi (Kenya) per household. By comparison, 
developing pit latrines would require investments 
and operational expenditures up to 2030 varying 
between US$ 1,118 and US$ 1,233 depending on 
the city – and up to US$ 1,253 for sewers – per 
household.

Municipal (or utility) costs, such as those 
related to laying sewers and constructing 
wastewater and faecal sludge treatment 
plants, were found to be by far the highest for 
sewer-based systems. Total expenditures on 
sewers were found to be at least four times 
higher than for the next most expensive 
technology from a municipal perspective 
(mini-sewers). However, technologies that 
reduced municipal costs sometimes shifted those 
costs onto service users, and so anti-poor 
impacts must be kept in mind when assessing 
where costs are placed.

Vacuum truck operators (VTOs) can 
provide more affordable faecal sludge 
emptying services than manual pit 
emptiers, including for low-income 
residents using traditional pit latrines

Under similar incentive conditions, the 
performance of VTOs in serving low-income 
residents far outstrips the performance of 
manual emptying service providers. A 
comparative study carried out in Kisumu (Kenya) 
assigned similar service areas to three faecal 
sludge emptying service providers, including one 
association of VTOs, one community-based 
organisation delivering manual (mechanised) 
emptying services and one small-scale water 
service provider (which could then enter into 
contract with other providers). The study provided 

service providers with total flexibility in how they 
would deliver services and with cash incentives 
(up to US$ 30 for each completed job). During 
the one month implementation period, the 
association of VTOs coordinated 135 jobs, 
compared with 41 and 18 respectively for the two 
other providers. The study found that 49% of 
toilets emptied by the association were dry pit 
latrines with slabs. 

Most strikingly, the price paid by households 
using VTOs was less than half the price paid 
by those using manual emptiers. Customers of 
VTOs paid US$ 14 on average per job, compared 
with US$ 32 for those using manual emptying 
services. VTOs can afford charging such 
competitive prices as they incur lower costs per 
job due to their larger service capacity and lower 
capital costs. Manual emptiers are confronted 
with additional truck rental costs for depositing 
the sludge at a treatment plant. 
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SanCost demonstrates that most quality 
sanitation systems remain unaffordable for 
low-income residents – although they may 
already incur large expenses for sub-optimal 
services. Most households surveyed in the five 
cities had a monthly income below US$ 100. By 
comparison, the cheapest sanitation system for 
households, among those that were costed, 
ranged between US$ 475 for a connection to a 
mini-sewers system in Malindi (Kenya) and US$ 
908 for a lined pit in Kisumu (Kenya) for capital 
expenditure alone. In effect, the majority of 
high-quality sanitation solutions considered are 
incompatible with the Human Right to Water and 
Sanitation, if the full costs are to be borne by 
households themselves. Affordability concerns 
therefore highlight the need to support 
households facing those costs. 

To the question “what amount of subsidy 
would then be required”, SanCost findings 
point to near full cost subsidy requirements. 
A stated willingness-to-pay survey carried out in 
Nakuru (Kenya) indicated 90% of landlords were 
willing to pay US$ 100 for a higher-quality toilet 
(compared to a market price of about US$ 800). 
However, revealed willingness-to-pay for 
higher-quality latrines, estimated from a voucher 
redemption trial, was significantly lower than 
stated preference estimates. Only 10% of those 
receiving vouchers were willing to pay even 11% 
of the actual required costs of improving their 
sanitation facilities. Of those who did not redeem 
the voucher, 67% reported that they didn’t have 
the money.

These findings highlight the need to target 
public funds to cover what are traditionally 
considered as “household costs”; however, 
the scale of the subsidy needed is less 
certain due to some of the SanCost research 
limitations. In the first instance, the voucher 
scheme was run by the research institute itself, 
which most likely impacted voucher redemption, 

potentially due to respondents’ lack of familiarity 
with this organisation. In Kisumu, in the 
comparative study of emptying services, in which 
the research institute delivered cash incentives to 
service providers (rather than households), 
services uptake was significant – pointing to the 
benefits of enabling service providers to do their 
marketing themselves, as there may be 
considerable potential to increase demand, 
especially when toilets are shared among 
multiple tenants. 

A sanitation surcharge on the water bill 
can be introduced where there is trust 
between utilities and their customers, 
especially for funds management

Research was conducted with two Kenyan 
utilities on customers’ willingness-to-pay for 
a sanitation surcharge. The initiative came as a 
response to the Kenyan water sector regulator’s 
interest in introducing such a surcharge to 
mobilise funds for sanitation investments in 
low-income areas. The research combined 
qualitative and quantitative data collection 
methods, including interviews with utility staff and 
local government authorities and 402 quantitative 
surveys with randomly selected customers from 
both utilities.

Most respondents (75%) were willing to pay a 
sanitation surcharge. The survey found that 
55% of respondents were willing to pay at least 
KES 100 (US$ 1), but only 10% more than KES 
400 (US$ 4). These findings indicate that a 
surcharge generating an additional monthly 
revenue of US$ 1 per water connection, could 
generate about US$ 200,000 and US$ 470,000 
in the two areas, which could close some of the 
financing gap for improving sanitation conditions 
in low-income areas (for example, by covering 
some toilet upgrading costs).
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However, for the surcharge to be accepted by 
their customers, utilities need to build their 
trust, particularly with regards to their 
management of funds collected. In practice, 
only 55% of respondents firmly trusted the 
utilities. Experience from other countries also 
indicate that transparency and effectiveness in 
allocating proceeds from the surcharge are 
critical for the survival of the instrument.

The implementation of a sanitation 
surcharge on the property tax is limited by 
deficiencies related to the wider local tax 
environment 

Research was carried out to assess the 
implementation of a sanitation surcharge on 
the property tax in two districts in Ghana. 
Akuapem North imposes a US$ 1 annual flat levy 
on property owners since 2013, whilst in Ga 
West, the levy adds an additional 10% to the tax 
bill. The research sought to assess 
policy-makers’ commitment to and acceptance of 
the sanitation surcharge policy and taxpayers’ 
willingness-to-pay.

Official adoption of the surcharge policy is 
not sufficient to guarantee commitment for 
its implementation in practice. The research 
found general acceptance of the relevance of the 
policy among political leaders and technical staff 
of the districts; however, there was little 
communication effort, on behalf the district 
officials, to communicate with property owners 
on the surcharge policy. Close to 99% of property 
owners were unaware of the policy. In addition, 
there were no measures in place to track the 
effectiveness of the policy, i.e. amounts collected 
and how proceeds are disbursed.

Lack of the surcharge policy implementation 
is partly linked to the wider issue of local tax 
systems deficiencies. Only half of property 
owners surveyed in Ga West paid their property 
tax at all. The common reason property owners 
cited for not paying their tax was “the failure of 
Assembly’s revenue collectors to actually collect 
or demand it”.

However, more than 57% of property owners 
would be willing to pay for such a surcharge. 
Opposition to the surcharge is largely linked 
to a distrust towards the local government.

Targeted output-based payments can 
provide strong incentives for professional 
and experienced service providers to 
deliver services for the poor

Output-based payments were tested as part 
of the comparative study of providers of 
faecal sludge emptying services. The 
instrument successfully led VTOs to extend their 
services to low-income areas, enabling 
customers to access more affordable and better 
quality services (customer surveys indicated 
higher satisfaction among those using VTOs’ 
services).

Such output-based payments can be 
introduced and scaled-up as part of service 
contract agreements between utilities (or 
municipal authorities) and service providers. 
These innovative approaches may be especially 
important in informal settlements, where utilities 
have struggled to operate successfully using their 
traditional capacities.

Image: Low-income urban community in Githima, Nakuru County, Kenya.
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Introduction

1.1.Background

Inadequate sanitation disproportionally 
affects the world’s poor. An estimated 69% of 
those living in low-income countries lack access 
to at least basic sanitation, compared with 39% 
and 13% in lower-middle-income and 
high-income countries, respectively (JMP, 2019). 
Such disparities exist within countries 
themselves. In Kenya and Bangladesh, for 
example, both lower middle-income countries, 
80% of the urban richest benefit from at least 
basic sanitation, compared with 12% and 36% 
among the poor, respectively. 

Government funding constraints are one of 
the multiple factors underlining this strong 
correlation between income levels and 
sanitation. As a result of these constraints and a 
lack of political influence among those living in 
poorer areas, governments have tended to 
under-prioritise sanitation as a public investment 
area. This mindset has been reinforced in 
contexts where non-sewered sanitation systems 
prevail, in which households have traditionally 
borne all expenditures related to sanitation 
services, whether for constructing their own 
toilets, accessing public toilets, or for emptying 
services (see Box 1 for definitions of key terms). 
Non-sewered sanitation has tended to be seen 
as a “private good” despite the important 
externalities linked to poor sanitation.1 Other 
factors at play include households’ own budget 
constraints, which can prohibit them from 
investing in quality sanitation services, collective 
action challenges, and poor regulatory 
environments (particularly regarding waste 
disposal, land tenure, and housing regulations) 
(Ross, Scott, & Xavier, 2016).

Poor urban settings face many unique 
challenges for the development of sanitation 
services. The task of providing sanitation 
services in cities’ poor areas, often densely 
populated, is made more challenging by the 
prevalence of unplanned settlements, small plot 
sizes, land scarcity and short-term insecure 

1   This is reflected in government policies for sanitation stating that responsibilities for investment in non-sewered sanitation rests with 
the household. 

tenancies of small one- or two-room dwellings. In 
addition, multi-storey housing units require 
different sanitation solutions to those that could 
provide effective solution in lower-density rural 
areas (Satterthwaite, Beard, & Mitlin, 2019). The 
lack of piped and continuous water supplies limits 
the options of appropriate sanitation systems.

Fragmented service delivery arrangements 
have also hampered progress. In many cities, 
a de facto institutional arrangement often prevails 
that also reflects the divide between unplanned 
and planned areas. In this arrangement, and 

Box 1: Terminology and definitions

 – Basic sanitation: use of improved facilities which are not 
shared with other households

 – Safely managed sanitation: use of improved facilities which 
are not shared with other households and where excreta are 
safely disposed in situ or transported and treated off-site

 – Sanitation system: sanitation technology, such as sewers or 
pit latrines and associated conveyance and treatments 
technologies.

 – Sanitation services: all services related to the provision of 
containment, conveyance, transport and treatment of human 
waste

 – Non-sewered sanitation: sanitation systems other than 
traditional sewer systems and includes, for example, septic 
tanks with associated emptying and treatment services and 
mini-sewers (or condominial sewers)

 – City authority: public institution with responsibility for 
ensuring access to sanitation within the city

 – Planning: activity of designing sanitation systems and 
activities that can help governments reach their national or 
subnational policy objectives

 – Costed plan: the costing of sanitation policy objectives; for 
example, where governments have made commitments to 
reach universal basic sanitation, a costed plan details how 
much funding is required to achieve those objectives

 – Funding strategy: funding plan for allocating resources to 
specific activities; funding strategies can be developed at 
national or subnational level
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where sewer services exist, the public utility 
plans, funds and provides sewer services, mostly 
in the planned areas of the city, leaving the 
planning of non-sewered services to 
(cash-strapped) municipal governments, which 
struggle to adapt to these settings (van Welie, 
Truffer, & Gebauer, 2019), and the delivery of 
non-sewered services to the private sector. In 
some cases, the public utility funds and manages 
faecal sludge treatment plants. These 
arrangements, coupled with the lack of public 
investments in non-sewered sanitation, have 
resulted in large access gaps, inefficient markets 
for faecal sludge emptying and a general lack of 
oversight over non-sewered services 
(Schrecongost, Pedi, Rosenboom, Shrestha, & 
Ban, 2020). 
 
Countries’ commitment to the Sustainable 
Development Goals for sanitation (SDG 6) 
has provided the opportunity and the 
impetus to rethink urban sanitation. Indeed, in 
committing to SDG 6, governments have pledged 
to the Leaving no one behind principle, and to 
reaching the underserved as a matter of priority. 
At citywide level, this means reaching all those 
living within the cities’ boundaries regardless of 
whether they are poor or rich, live in planned or 
unplanned settlements or rely on sewer or 
non-sewered services. Further, SDG 6 has also 
highlighted the necessity of delivering quality 
sanitation services, i.e. those that can provide the 
health, well-being and environmental benefits 
that are needed. As such, governments need to 
consider sanitation services as an integrated 
chain of services from containment through to 
treatment, whether provided via sewers or 
non-sewer sanitation systems.  

A key question in this endeavour is which 
financing models can support government 
ambitions for citywide sanitation. As service 
authorities gradually regain control over 
sanitation across their cities, several underlying 
questions are likely to emerge, including: what 
sanitation systems are appropriate, if sewers are 
not affordable and feasible citywide? How much 
will it cost to develop and maintain sanitation 
systems and services? Are there systems and 

services that are more cost-efficient than others? 
How should those costs be allocated between 
service users and public authorities? What is the 
role of the central government and city sanitation 
agencies in funding sanitation services? Such 
questions are particularly relevant in contexts of 
poverty and government budget constraints 
highlighted above.

Image: Clean Team toilet trial, Bangladesh
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This synthesis paper aims to address some 
of these key questions related to financing 
quality sanitation.  It builds on a set of research 
papers developed under the Urban Sanitation 
Research Initiative (USRI) and aims to provide 
policy-makers, city sanitation planners and others 
involved in sanitation programming with 
recommendations to support the planning 
process for citywide sanitation. This paper 
focuses in particular on the following questions:

 – What are the costs involved in delivering 
sanitation services, including those that can 
reach the poor?

 – Who can and should bear the costs of 
delivering sanitation services? and

 – What financing instruments can be used to 
boost investment as well as the quality and 
efficiency of sanitation services?

Responses to these questions are 
particularly critical as governments and city 
authorities need to support their 
commitments to SDG 6.2, and their own 
national targets for sanitation, with a costed 
plan and a funding strategy. This synthesis 
paper provides governments with insights into 
sanitation systems and services that could be 
considered when planning (and costing) the 
development of services. In addition, it highlights 
the costs implications of these different systems 
and services and puts forward some possible 
financing instruments to cover those costs.

1.3 Scope

This synthesis paper draws responses to these 
questions from four selected research projects 
conducted under USRI. These research projects 
were carried out in Ghana, Kenya and 
Bangladesh, exploring different and 
complementary topics related to financing 
sanitation services: 

1. A research project led by the Aquaya 
Institute and conducted in five cities - Kisumu 
(Kenya), Nakuru (Kenya), Malindi (Kenya), 
Kumasi (Ghana), and Rangpur (Bangladesh) 
- identified the costs of sanitation services 
and the willingness-to-pay of poor urban 
households for those services (this research 
is referred to as SanCost in this paper); 

2. A second research project led by the Aquaya 
Institute and which carried out a comparison 
of service models, financing models and 
willingness-to-pay for faecal sludge emptying 
services in Kisumu (Kenya);

3. A third research project by the Aquaya 
Institute that considered the 
willingness-to-pay of utility customers for a 
sanitation surcharge on the water bill to 
cross-subsidise sanitation for the poor in two 
Kenyan cities; and

4. Finally, a research project led by Dr. Charles 
Yaw Oduro (Kwame Nkrumah University of 
Science & Technology) and conducted in two 
districts in Ghana that examined 
policy-makers and taxpayers’ attitudes 
towards a sanitation surcharge on the 
property tax.

Image: Extending the sanitation network in Kenya.  Credit: Brian Otieno
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Whilst these research projects are limited in 
their geographical scope, they provide 
valuable lessons for policy-makers and city 
planners in other countries with similar 
features. First, all three countries are 
lower-middle-income economies facing similar 
challenges with regards to sanitation provision, 
including large disparities at city level in access 
to sanitation; sanitation agencies grappling with 
setting-up or incentivising service models for 
sanitation; and very low income levels in certain 
areas. Cities (and countries) also present similar 
opportunities, with a dynamic private sector 
involved in the delivery of emptying services, city 
sanitation authorities with a more explicit 
mandate for non-sewered sanitation and the 
presence of non-government organisations and 
other social enterprises piloting sanitation 
systems and services targeted at low-income 
areas. The experience of these cities can help 
inform possible service and financing options for 
other cities.

However, some recommendations or 
research findings may not be relevant to all 
contexts. For example, findings on the potential 
of the property tax as a basis for introducing a 
sanitation levy are mostly relevant only where city 
authorities are decentralised and can levy such 
taxes and re-allocate revenues according to their 
planned expenditures. The paper highlights 
where recommendations and findings are limited 
in scope (or relate to very specific contexts).

1.4 Paper structure

This paper is structured as follows:

 – Section 2 presents findings and policy 
implications on the costs of sanitation 
services, including the costs of accessing the 
full chain of services; it then focuses on the 
specific costs related to emptying services;

 – Section 3 aims to highlight findings and 
policy implications on how these costs can 
be allocated between services users (those 
who access services) and city (public) 
authorities based on user willingness-to-pay 
and affordability criteria;

 – Section 4 assesses the potential of financing 
instruments to unlock resources for 
sanitation and incentivise service providers 
performance, looking specifically at the 
sanitation surcharge on the water bill, the 
potential of the property tax for levying 
resources and a specific results-based 
instrument; and

 – Finally, section 5 brings together findings 
and policy implications and identifies areas 
of future research needs.

Annex 1 contains the bibliography.
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recommendations on the costs of 
sanitation services. It is informed by the 
results of two main USRI research 
projects: the costs of sanitation services 
conducted in five cities (referred to as 
SanCost) and a comparative study of the 
performance of emptying service 
providers. 

2.1 Costing: why does it  
matter and research to date

Costing sanitation services acquired 
particular significance as countries 
committed to SDG 6. Costing emerged as a 
critical exercise to identify the magnitude of 
financial resources required to attain SDG 6 (or 
any related national aspiration), both in terms of 
capital expenditure (capex) requirement and 
operating costs (opex). An underlying rationale 
for conducting such an exercise, particularly for 
sanitation, is for governments to explore and 
compare possible options of sanitation systems 
and services levels. Additionally, as public utilities 
are increasingly embracing their citywide 
mandate, and therefore non-sewered sanitation, 
costs data become critical for planning 
investments, but also for water sector regulators 
to assess the relevance and cost-effectiveness of 
sanitation investment plans.

In this SDG era the first major study on 
costing the SDG was carried out by Hutton 
and Varughese in 2016. This global study 
adopted a country-wide approach, estimating 
financial requirements of countries to cover 
capex and opex for developing and maintaining 
sanitation services so as to reach universal 
sanitation by 2030. The financial requirement 
was estimated based on country-specific unit 
costs (costs per capita) requirements for investing 
and maintaining sanitation systems. Unit costs 
were identified based on country consultations 
and were provided for two levels of services: 

2   It is important to note that CACTUS also aims to provide other metrics for supporting investment decision-making such as water use 
and Greenhouse Gases emissions (GHG). See http://cactuscosting.com/.

basic sanitation and safely managed sanitation 
(Hutton & Chase, 2016). 

Other studies and initiatives have emerged to 
help government and city planners acquire a 
better view of costs implications of different 
sanitation systems. Among these, the Climate 
and Costs in Sanitation (CACTUS) research 
initiative collected lifecycle capex and opex costs 
of different sanitation systems in 31 cities and 15 
countries, disaggregating costs along the 
sanitation service chain (from containment to 
treatment) to provide a range of costs (per capita 
and annualised). The aim of the initiative is also 
to provide costs data that can support 
decision-making based on cost-effectiveness, in 
addition to other selected metrics (Sainati, 
Zakaria, Locatelli, Sleigh , & Evans, 2020).2  

These USRI research projects on costings were 
characterised by their focus on citywide 
sanitation – as opposed to countrywide, with a 
special focus on sanitation systems and service 
levels for the poor; assumptions on sanitation 
systems and services that can be deployed at 
city-level to provide citywide access to sanitation 
by 2030; and the provision of costs up to 2030 (a 
10-year horizon from 2019 when the research 

2. What are the costs of developing  
and maintaining sanitation services?
 

Image: Utility official in the community in Nakuru, Kenya. Credit: Brian Otieno
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was carried out); and additional and 
complementary research on sanitation costs 
allocation between users and public authorities. 

2.2 The costs of accessing safely 
managed sanitation services at city 
level

2.2.1 What sanitation systems and 
services to cost?

When considering citywide sanitation and 
the range of technology options available to 
city planners, there are multiple sanitation 
systems and services that can be modelled 
for one given city. In particular, there are 
numerous alternative models to sewer-based 
technologies that can provide safely managed 
services, from container-based sanitation 
systems (CBS), to simplified sewers and pit 
latrines or septic tanks with associated emptying 
services (manual or mechanical). As a result, 
there are also multiple combinations of sanitation 
systems, with different cost implications, 
throughout the service chain that can be 
modelled.

The SanCost research identified five 
combinations of sanitation systems based on 
focus group discussions in the five cities to 
assess user preferences and potentially 
available sanitation systems (Figure 1). These 
systems included different containment solutions: 
lined pit, sewer, septic tank, biofil digester, CBS 
and mini-sewers connected to a septic tank.3 
Conveyance systems for non-sewered sanitation 
consisted of exhauster trucks or formal manual 
emptiers, while treatment facilities included 
conventional wastewater treatment plants, waste 
stabilization ponds, drying beds, and a thermal 
treatment system (Delaire et al, 2021). 

3   CBS consists of an end-to-end service—that is, one provided along the whole sanitation service chain—that collects excreta 
hygienically from toilets designed with sealable, removable containers and strives to ensure that the excreta is safely treated, disposed 
of, and reused; the Biofil digester is a technology available in Kumasi (Ghana) that separates liquids from solids and uses aerobic 
composting to degrade faecal waste; and mini-sewer systems refer to toilets with a piped connection to a manhole, itself connected to 
a large septic tank with soak pits.

In addition to sanitation systems, costing 
requires the determination of standards of 
sanitation services across the service chain. 
On the containment side, three critical standards 
were taken into account:

 – The number of people or households using 
the containment facility: the costing was 
made on the assumption that each toilet 
facility would be used by three households 
and would therefore be shared, as per the 
common practice in low-income urban 
settlements, a situation linked to the lack of 
space;

 – The quality of containment, mainly material 
and size, reflecting standards in place in the 
cities;

 – The quality of the containment 
superstructure: costing integrated a durable 
superstructure with a door lock, lighting, a 
handrail, a sanitary pad receptacle and a 
handwashing station, all elements of 
high-quality sanitation services that provide 
safety and preserve users’ dignity; 
prospective users also expressed preference 
for toilets presenting such features; and

 – The optimum faecal sludge emptying 
frequency, which depends on the type and 
size of the containment structure.

Other cost drivers are factored in, such as the 
amount of material used (for construction and 
operations) and energy (for operating sewer 
systems in particular). Operating costs were 
derived from consultations with service providers.

2.2.2 Which sanitation systems are the 
most cost-effective?

SanCost presents the costs of sanitation, 
from the outset, as two-sided: as 
“household-facing costs” and as “municipal 
costs”. In other studies (CACTUS, for example) 
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costs are presented as costs per capita or 
annualised costs, regardless of who is expecting 
to bear those costs. By contrast, SanCost 
presents its results with the underlying policy 
assumption that some costs will fall onto 
households, whilst others will be the 
responsibility of public authorities. This approach 
is aligned with the policy prevailing in many 
countries as well as effective practice. For 
example, where CBS services are provided, as in 
Kumasi in Ghana, households that benefit from 
such services do not pay for the full costs of 
services: charges paid by customers exclude the 
capital costs (related to the manufacturing or 
purchase of CBS facilities) as the full cost is 
considered prohibitive – and way above what 
households would be paying for the competitive 

alternative, which is the use of fee-paying public 
toilet facilities. Similarly, those connected to the 
sewer service are not usually charged the full 
costs of services – as indicated by limited 
cost-recovery from wastewater charges through 
revenues from user tariffs (Andres et al, 2019). All 
those costs which do not de facto (and by policy) 
fall on households are labelled “municipal costs” 
(although some of these costs can be assumed 
by the public utility).

Figure 1: Combination of sanitation systems considered in the five cities

Source: Delaire et al, 2021. Available at: https://pubs.acs.org/doi/abs/10.1021/acs.est.0c06348.  
Further permission related to this material should be directed to the ACS.

Note: 1 The user interface also included a durable superstructure with a door lock, lighting, a handrail,  
a sanitary pad receptacle, and a handwashing station. For CBS, it is assumed that the service would include the  
lease of such a superstructure; 2 In Rangpur, lined pits, sewers, and stabilisation ponds were not considered.
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According to SanCost, the costs of sanitation 
services vary depending on the choice of 
sanitation systems, both for 
household-facing costs and municipal costs. 

Overall, SanCost found that mini-sewers offer 
the highest value for money for households. 
The estimated Net Present Value (NPV) of all 
capex and opex per toilet up to 2030 of different 
systems assessed indicate that mini-sewers are 
the most affordable, with a total cost estimated 
between US$ 816 and US$ 872 per household. 
Pit latrine costs were found more expensive, with 
costs ranging from US$ 1,118 and US$ 1,233. 
The most expensive technologies over 10 years 
of use were CBS and the vault system – although 
the vault system had a wide range of cost 
depending on the city where it’s implemented.  

The variation of costs between sanitation 
systems is more significant for municipal 
costs. As shown in Figure 2, the minimum 
expenditure on sewer services (US$ 14 per 
capita) is seven times higher than the next 

expensive technology from a municipal 
perspective (mini-sewers, at US$ 2 per capita at 
least). Because of the supposed policy that 
households themselves bear most of the costs of 
non-sewered services, related annual per capita 
municipal costs vary between US$ 1 and US$, 
including for CBS systems. 

Sanitation costs were also found to vary 
substantially between cities, even for the 
same technology, notably due to local costs 
drivers such as population size and material 
costs. For example, the municipal costs of 
developing and maintaining sewer-based 
systems for all up to 2030 were found to range 
between US$ 38 million (Malindi) and US$ 73 
million (Nakuru) in the three cities where sewers 
were modelled. Within non-sewered systems, 
some costs estimates also varied widely between 
cities: for example, CBS in Kumasi entails 
municipal expenditures– those related to capital 
costs of acquiring the containment facilities - of 
US$ 81 million (for services to be developed and 
maintained by 2030) compared with US$ 8 

Figure 2: Annual per-person costs of achieving universal access to quality sanitation

Source: Delaire et al, 2021. Available at: https://pubs.acs.org/doi/abs/10.1021/acs.est.0c06348. 
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million in Kisumu. These disparities relate both to 
population size and CBS unit costs.

Non-sewered sanitation systems (excluding 
mini-sewers) therefore appear to be the most 
cost-effective for the public purse. In the five 
cities where SanCost was carried out, the costs 
per capita of developing and maintaining 
non-sewered systems (including CBS) were 
systematically lower than the costs per capita 
related to sewered systems. They ranged from 
US$ 2 to 17 per capita per year, compared with 
US$ 16 to 24 per capita per year for sewered 
solutions. 

Non-sewered sanitation also appears most 
cost-effective when combining both 
household and municipal costs. As presented 
in Figure 3, extending access to sanitation via 
sewers requires total expenditures of US$ 45 
million (Malindi), US$ 70 million (Kisumu) and 
US$ 85 million (Nakuru) up to 2020. By contrast, 
investing in developing lined pits across the cities 
entails the least expenditure requirement. 

Figure 3: Costs of achieving safely managed sanitation by 2030 (capex and opex, selected cities)

Source: Delaire et al, 2021. Available at: https://pubs.acs.org/doi/abs/10.1021/acs.est.0c06348. 



19

WSUP  Water & Sanitation for the Urban Poor

2.2.3 Policy implications 

The main policy implication from this costing 
exercise is that attention should be paid to 
technologies alternative to conventional 
sewers, provided that cost-effectiveness is a 
key criterion guiding decision-making. 
Indeed, in the five cities included in the research, 
both household-facing costs and municipal costs 
appeared higher if sewers were to be expanded 
and maintained citywide. SanCost also shows 
that several non-sewered sanitation systems can 
be deployed with different cost implications. 
Systems based on lined pits with associated 
emptying, transport and treatment services were 
found to be systematically cheaper than other 
non-sewered systems (when taking into account 
both municipal- and household-facing costs). 

In practice, however, policy-maker decisions 
on optimum sanitation systems may be 
guided by criteria other than 
cost-effectiveness. Other practical 
considerations such as household preferences 
and the capacity of the private sector involved in 
building and maintaining sanitation services need 
to be taken into account. Wider institutional 
barriers are also at play. They include a lack of 
capacity to plan and oversee non-sewered 
sanitation, due to lack of data on sanitation 
systems at city level as well as instruments, such 
as contracts or licensing to engage with the 
private sector to facilitate the delivery of policy 
objectives. Such institutional barriers are risk 
factors that can draw policy-makers towards the 
more familiar alternative of sewered systems 
– even though, due to the cost requirements, they 
are unlikely to enable progress in developing 
sanitation services at the pace and scale 
required to meet countries’ commitments by 
2030. 

This is also why the SanCost results 
presented above come with the important 
caveat that such solutions are assumed to be 
feasible, i.e. either of the options selected are 
scalable citywide. In practice, any cost 
modelling should be underpinned by technical 

4   The prevalence of inadequate emptying practices is reported in numerous Shit Flow Diagrams (SFD): https://sfd.susana.org/

and institutional feasibility studies, which were 
not part of the research. Such studies may also 
help identify specific areas within a city that can 
benefit from a certain type of technology. One 
limitation of SanCost is the application of each 
sanitation system selected in a blanket manner 
across the city (although costs are also modelled 
for scenarios where systems selected equally 
co-exist), when, in practice, different 
non-sewered sanitation systems can be 
simultaneously deployed and at different scale 
across a city. 

2.3 The costs of emptying services

2.3.1 Access barriers to emptying services 
for low-income households

Pit latrines requiring frequent emptying are 
the prevailing sanitation system in many 
cities in low- and middle-income countries. 
Faecal sludge emptying services are typically 
provided by Vacuum Tuck Operators (VTOs), 
normally from the private sector and operating on 
a fee for service basis. 

Many households, however, do not resort to 
appropriate emptying services when their 
latrines are full. They either hire labour to 
remove some of the sludge, which is then 
dumped in the nearby environment, or they 
overflow them during the rainy season. In 
Kampala (Uganda), for example, an estimated 
25% of faecal sludge from non-sewered 
containment solutions is dumped in the local 
areas (KCCA, 2020).4 Although forbidden by 
environmental legislations, such practices remain 
pervasive, contributing to environmental 
degradation and the spread of diseases. 

Understanding the barriers to wider access 
to emptying services, especially in 
low-income densely populated areas, is 
therefore critical for policy-makers to adopt 
solutions for developing safely managed 
sanitation services. In recent years, a number 
of NGO-led initiatives sought to address this 
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is the inability of VTOs to access informal 
settlements or other low-income areas, due to 
density and lack of infrastructure, in addition to 
affordability issues on the customer side. In 
several cities, some NGOs have allocated 
resources to building the capacity of smaller 
service providers by training them on operating 
standards, supporting them to access protective 
equipment and mechanical emptying devices, 
and constructing infrastructure such as transfer 
stations for them to deposit the sludge collected 
(that is then vacuumed by VTOs) (WSUP, 2018). 

An alternative, emerging route to supporting 
small operators is to consider interventions 
that can help bring down the costs of VTO 
service provision and make them more 
affordable. In Lusaka, for example, the regulator 
NWASCO is planning to introduce a zoning 
system, which will divide the city into areas and 
VTOs (and other providers) will be able to 
operate within a designated zone using 
NWASCO’s service fee structure (NWASCO, 
2020). An inherent risk of the approach is that 
VTOs may not be able or willing to cater for the 
needs of low-income residents as described 
above. 

2.3.2 A comparative assessment of 
emptying service providers 

The USRI’s “Expanding safe faecal sludge 
management in Kisumu” precisely looked at 
whether VTOs are unwilling and unable to 
serve low-income areas. The research 
conducted a landscape analysis of emptying 
services in Kisumu to identify services providers, 
whose performance would be compared. Three 
“managing groups” with different management 
models were selected:

 – The Kenya Association of Wastewater 
Managers (referred to as “The Association of 
VTOs”): an association of VTOs, serving as 
an intermediary to link customers to VTOs, 
which can subcontract jobs to formal manual 

5   Features included: (i) potential customer basis of 500-700 households; equidistant to the main fecal sludge treatment plant (FSTP) and 
(iii) clear boundaries with other areas (e.g. roads).

emptying groups as needed;
 – Vukasasa: a community-based organisation 

that provides safe manual emptying services, 
able to subcontract jobs to VTOs, though this 
is rarely applied in practice; and

 – Nyalenda Water Association (referred to as 
“Nyalenda Water”): small-scale water 
supplier that provides water in low-income 
areas overseen by Kisumu Water and 
Sewerage Company (KIWASCO) through a 
delegated management model. No previous 
experience in sanitation and, therefore, 
manages pit emptying by subcontracting jobs 
to VTOs or formal manual emptiers.

The research assigned each group a specific 
operating zone with similar features, allowed 
service providers total flexibility in how they 
would deliver services within that zone and 
provided them with cash incentives.5 These 
cash incentives provided for each job completed 
amounted to KES 3,000 (US$ 30). They were 
introduced to address the potential gap between 
prospective customers’ willingness-to-pay in the 
designated areas and prices operators would 
charge. The research provided an additional 
incentive of KES 2,000 (US$ 20) for groups using 
manual emptying methods to support the 
additional costs of transporting the sludge to the 
faecal sludge treatment plant (FSTP). 

This research assessed the performance of 
the three management groups in delivering 
services in low-income areas. Performance 
was evaluated based on the number of 
households served during the research period; 
the efficiency of services, in terms of costs 
incurred; and prices charged to customers. Key 
findings from these performance assessments 
are presented below.

2.3.3 Performance in servicing low-income 
households 

Formal VTOs were found to be, by far, the 
highest performing in the designated 
low-income areas. During the one month 
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research period the Association of VTOs 
coordinated 135 jobs, compared with 41 jobs for 
Vukasasa and 18 jobs for Nyalenda Water. In 
terms of faecal sludge emptied, this represented 
an estimated 1,065,600 L compared with 147,120 
for Vukasasa and 95,960 L for Nyalenda Water. 
Overall, the majority of jobs were performed on 
pit latrines (91), although pit latrines emptying 
was prevalent among only two groups (Table 1).

Table 1: Types of containment facilities serviced

Association 
of VTOs Vukasasa Nyalenda 

Water

Septic tank 
(flush/pour-
flush)

13 (17%) 2 (5%) 6 (35%)

Pit latrines 
(flush-pour 
flush)

12 (15%) 7 (17%) 5 (29%)

Ventilated 
improved 
pit latrine

15 (19%) 5 (12%) 1 (6%)

Dry pit 
latrine with 
slab

38 (49%) 27 (66%) 5 (29%)

Source: adapted from Peletz et al, 2020 A. 

Most jobs performed by the Association of 
VTOs were performed by VTOs. Only 15 out 
135 jobs were sub-contracted to formal manual 
operators, indicating the capacity of VTOs to 
adapt to low-income settings and to identify 
partners where necessary.

2.3.4 Efficiency of service provision 

The Association of VTOs was also found to 
be, by far, the most efficient in terms of costs 
incurred. Formal manual emptying service 
providers incur costs that are four times higher 
than those of the Association of VTOs per job 
performed (Table 2). The key cost drivers of 
manual emptying service are labour costs and 
transport costs to the FSTP, which represented 
23% and 49% of total costs. 

Table 2: Costs of safe emptying services (in US$)

VTOs Formal manual 
emptying

Opex 14.89 (91%) 58.73 (95%)

Capex 1.40 (9%) 2.96 (5%)

Total 16.30 (100%) 61.69 (100%)

Note: the costs reported are those of Vukasasa, which were 
found similar to the other manual emptying organization 
assessed in the research

Source: adapted from Peletz et al, 2020 A. 

2.3.5 Prices charged to customers 

The Association of VTOs charged the most 
competitive prices. As indicated in Table 3 
below, the average price charged per job was 
nearly half of the price charged by formal manual 
emptiers. 

Table 3: Average price charged to customers (in US$)

Association 
of VTOs Vukasasa Nyalenda 

Water

Average 
price 
charged per 
job

14 32 27

Cash 
incentive 
per job

30 30 30

Average 
incentive for 
truck rental

6 58 29

Average 
managing 
group profit 
per job

14 31 25

Total 
managing 
group profit

1,875 1,281 445

Source: adapted from Peletz et al, 2020 A. 

The association of VTOs also registered the 
highest profit for the jobs completed during the 
research period and in the designated areas. 
Although it charged the lowest average price, the 
scale of operations of the VTO Association 
meant that it generated sufficient revenues to 
achieve higher profits than manual emptiers.
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of VTOs was more effective at marketing their 
services to potential customers. It is important to 
re-state that the research provided total flexibility 
to all three service providers in how they engage 
with their customers for selling their services. The 
research did set up a verification mechanism and 
surveys to assess customer satisfaction, which 
was the highest for services provided by the 
Association of VTOs. 

2.3.6 Policy implications 

The costs incurred by customers for 
emptying their containment facilities depend 
on the service provider. The research found 
substantial variations between prices charged by 
the three operators during the research period.

Contrary to a common assumption, VTOs 
can provide services in low-income areas 
– and at a more affordable prices and with 
more customer satisfaction than manual 
service providers. The research showed that, 
provided that VTOs have the financial incentives 
to do so, they can overcome some of the 
“operational” barriers of servicing low-income 
areas, whether lack of roads, density and most 
importantly the type of containment. Indeed, 
VTOs were able to empty more pit latrines than 
manual emptiers. Where necessary, VTOs 
sub-contracted certain jobs to another manual 
emptying service provider, demonstrating their 
capacity to adapt to new types of customers (and 
facilities). Lower prices charged are justified by 
the larger scale of their operations as well as 
lower capex and opex. It should be noted, 
however, that population density in Kisumu is 
relatively low and therefore VTOs’ work in 
low-income areas may be easier than in other 
cities.

From a public purse perspective, the costs of 
incentivising VTOs to service low-income 
areas may be lower than the costs of then 
incentivising manual emptiers. As manual 
emptiers do not use vacuum trucks, they must 
hire trucks for sludge transportation. The 
research provided additional financial incentives 

to cover those costs. In total, this additional 
incentive amounted to an average of US$ 6 per 
job for the Association of VTOs, compared with 
US$ 58 and US$ 29 for the two manual emptiers.

Research findings and implications do come 
with some limitations. First, the amount 
provided as a cash incentive (US$ 30) per job 
was estimated based on findings from the 
SanCost study. However, this amount may have 
substantially reduced the price of services, below 
what customers would be effectively willing to 
pay. In other words, demand for services, 
especially of VTOs, may have been relatively 
high due to prices being set way below market 
rates. In addition, the study does not contain data 
on access to services in the designated service 
areas prior to the intervention. It cannot therefore 
infer that demand following the intervention was 
higher than before because of the intervention 
and the cash incentive. 

Image: Compound in low-income community, Kisumu, Kenya.
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3.1 Are users able to pay? 

There is increasing recognition that users 
contribute a substantial share of costs in 
many settings, not just through tariffs, but 
also through “self-supply”. These 
expenditures are allocated to a range of items 
including sanitation infrastructure, or for the use 
of public toilets. Such expenditures total 
approximately two-thirds of all expenditures on 
WASH services, with self-supply sometimes far 
exceeding tariff expenditures (GLAAS, 2017). 
The levels of these contributions are not trivial as 
a part of household expenditures—users paying 
for public toilets in Kumasi, Ghana were found in 
another USRI research project to be paying 
about 2/3 as much as their monthly rent for use 
of a public toilet on average (Tidwell, Nyarko, 
Ross, Dwumfour-Asare, & Scott, submitted).

Ideally, users’ ability to pay must be based 
upon national affordability criteria that are 
easily calculated and equitable. Understanding 
affordability has traditionally been measured by 
assessing the proportion of household 
expenditures actually spent on WASH services 
with a threshold established of 5% to characterize 
affordable services (Smets, 2012). In practice, 
however, actual expenditures are difficult to 
measure given the many household-level 
financial flows. A recent proposal suggests that 
an approach similar to the poverty line be 
considered, where a basket of goods (here, 
WASH services at a pre-defined level of quality) 
are costed and considered unaffordable if the 
cost of purchasing those services is more than a 
certain proportion of total household expenditure 
(Andres et al, 2019). This allows the 
disaggregation of affordability into those with or 
without access to such services and those for 
which they are affordable or unaffordable.

SanCost demonstrates that most quality 
sanitation systems remain unaffordable for 
low-income residents – although they may 
already incur large expenses for sub-optimal 
services. The research carried out a survey 
targeting low-income residents in each of the five 
cities. Most households surveyed had a monthly 
income below US$ 100 (Table 4). By comparison, 
the cheapest sanitation system for households, 
among those that were costed, ranged between 
US$ 475 for a connection to a mini-sewers 
system in Malindi and US$ 908 for a lined pit in 
Kisumu for capex alone. The research concludes 
that the majority of high-quality sanitation 
solutions considered are incompatible with the 
Human Right to Water and Sanitation. 
Considering three households sharing a toilet 
and each earning US$ 100 per month, the 5% 
limit translates into 10-year expenses of 
approximately US$ 1,200. Only six solutions had 
10-year household-facing costs under this 

3. How can sanitation costs be allocated?
 

Image: A pit-emptying service in Kisumu, Kenya

Table 4: Monthly income among households surveyed

Monthly household 
income (US$)

Kisumu
(n=679)

Nakuru
(n=469)

Malindi
(n=422)

Kumasi
(n=401)

Rangpur
(n=410)

<100 53% 60% 63% 55% 35%

100-500 44% 39% 36% 44% 65%

>500 2% 2% 1% 1% 1%

Source: Delaire et al, 2021. Available at: https://pubs.acs.org/doi/abs/10.1021/acs.est.0c06348. 
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over a long period of time, high-quality sanitation 
represents more than 5% of incomes in the 
majority of cases.
 
Affordability concerns therefore highlight the 
need to support households facing those 
costs. The question, however, is how much: what 
is the amount of the subsidy required? SanCost 
applied a willingness-to-pay survey to identify 
that amount, as presented below.

3.2 Are users willing to pay?

3.2.1 Stated Preference Methods: what are 
they and how can they inform service 
design?

Stated preference methods elicit the amount 
a user says they would hypothetically be 
willing to pay for an existing or imagined 
level of service. Such methods may be direct 
(explicitly asking whether a respondent would be 
willing to pay an offered value) or indirect (asking 
for a respondent to make choices between 
different alternatives and assessing the valuation 
of attributes based on these choices). They may 
also be more or less similar to a real-life 
purchase situation (i.e., a less realistic “take it or 
leave it” or “name your price” choice versus a 
more recognisable iterative bidding/negotiation 
process). Such methods have several 
advantages, including being simple and 
inexpensive to administer and the possibility of 
using them to assess demand for 
yet-to-be-introduced products or services. 
However, the lack of real money payment 
required of respondents means that these 
methods are subject to a number of biases, 
including hypothetical bias (where a respondent 
makes choices without regard to a budget 
constraint imposed by making real money 
decisions) or social desirability bias (where a 
respondent makes choices in a way to gain the 
approval of the data collector). Respondents may 
also misunderstand the situation and try to 
strategically bid, giving low responses to try to 
influence the pricing of a planned product or 
service. 

A variety of stated preference methods have 
been used in the literature to assess 
willingness-to-pay for a variety of sanitation 
services in many different settings. 
Respondents have reported a wide range of 
stated willingness-to-pay for sanitation, ranging 
from flushing toilets with sewer connections in 
Ghana (2% of monthly household income) 
(Whittington et al, 1993) to high quality on-site 
sanitation in Burkina Faso (14% of monthly 
expenditure) (Altaf & Hughes, 1994) to 
high-quality interfaces in Zambia (18% of monthly 
rent) (Tidwell, Terris-Prestholt, Quaife, & Aunger, 
2019) to flushing toilets in rural areas of Vietnam 
(one-third of annual income) (Van Minh, Hung, 
Thanh, & Yang, 2013). Some of these results are 
clearly unrealistic, and one review of Contingent 
Valuation, a commonly used and straightforward 
way of assessing stated willingness-to-pay, found 
that the method inflated WTP values by a factor 
of 1.79 on average (Richard T. Carson, Flores, & 
Meade, 2001), and that estimates were 
particularly unreliable in settings where 
consumers have no market experience 
(Hanemann, 1994). One recent study even found 
a range of “inflation factors” ranging from 2.0 
down to negative values for several sanitation 
components in the same setting, where 
respondents reported being willing to pay for a 
service with a negative revealed value (locks on 
toilet doors, which may seem to have value for 
privacy, but were associated with more hassle by 
users) (Tidwell, forthcoming). 

Despite their shortcomings, stated 
preference methods still are useful for some 
aspects of demand assessment. First, it 
should be noted that not all forms of stated 
preference elicitation produce similar forms of 
bias, with indirect methods such as choice 
experiments in particular reducing social 
desirability bias compared to direct methods like 
contingent valuation or double-bounded 
dichotomous choice (Horiuchi, Markovich, & 
Yamamoto, 2018). Second, they may be useful 
for judging relative preferences for different 
products or services, similar to how intentions 
predict relative changes in behaviour associated 
with messaging interventions, while not strongly 
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predicting the actual rates of behaviour change 
produced (O’Keefe, 2013). Third, while stated 
preference methods might not produce accurate 
estimates of willingness-to-pay, they may still be 
useful to inform proper decision making by policy-
makers or businesses by producing e.g., the 
correct demand curves or pricing decisions 
(Miller, Hofstetter, Krohmer, & Zhang, 2011). 
Fourth, stated preference approaches can 
provide useful information to decision makers at 
all levels in settings where revealed preference 
approaches are challenging due to products not 
being directly purchased in markets (e.g., tenants 
paying for sanitation as a proportion of rent), or 
where products are expensive (and thus, 
expensive to test WTP via subsidies) or not yet 
available and expensive to produce/prototype 
(e.g., drug companies rely on stated preference 
methods to develop new drugs).

Both USRI studies of stated preferences used 
the double-bounded dichotomous choice 
method, a direct method of stated preference 
elicitation. Respondents were assigned an initial 
price at random from a set of starting values for 
both high-quality toilets (n=469) and emptying 
services (n=942). If a respondent said they were 
willing to pay the offered value, a higher value 
was then presented, and if the respondent again 
said yes, they were presented with a final 
open-ended question of the maximum they were 

willing to pay. Alternatively, if they were not willing 
to pay the initial value, they were offered a lower 
price and a second yes/no response was 
recorded. The double-bounded dichotomous 
choice method was selected because it is more 
efficient than asking a single yes/no question 
(Richard T Carson, 2000).

3.2.2 Stated Preference findings for 
high-quality toilets and emptying services

Stated willingness-to-pay for high-quality 
latrines in Nakuru, Kenya was much lower 
than market prices, with only 5% willing to 
pay full market prices (Figure 4). Using 
double-bounded dichotomous choice, 90% of 
landlords said they were willing to pay US$ 100 
for a higher-quality toilet (pour-flush latrines 
connected to lined pit or to sewer) with a median 
WTP of US$ 250 for pour-flush latrines 
connected to lined pit and US$ 300 for those 
connected to sewers. Tenants reported a median 
WTP increased monthly rent of US$ 2/month, out 
of a median monthly rent of US$ 20. Given that 
32% of all respondents reported sharing a latrine 
with more than three households, there is some 
potential for increased rates of self-funding for 
toilets with more users. If four households 
contributed US$2/month, about one-eighth of the 
cost of a system could be paid by rental revenue 
in one year.

Figure 4: Stated Willingness-to-pay for High-Quality Latrines (a) Landlords (b) Tenants via increased monthly rent
Source: Peletz et al, 2021.

(a) (b)
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Stated willingness-to-pay for emptying 
services in Kisumu, Kenya was 
approximately 25-50% of total costs (Figure 
5). Two different services were evaluated: 
vacuum truck operators (VTOs) and Gasia Poa, a 
formal manual emptying group. Median stated 
WTP for Gasia Poa was US$ 30 (market price 
US$70-120), while that for VTO was US$ 20 
(market price: US$ 40-60). Less than 20% of 
respondents were willing to pay full market price 
for Gasia Poa, and 14% for VTO. Tenants were 
willing to pay a median monthly rental increase of 
US$ 1 for each service compared to a median 
monthly rent of US$ 30. Rates of reported prior 
emptying were highly variable, with 40% of 
households reporting that their containment had 
been emptied in the last 12 months and 16% in 
the last 3 months, but 40% also reported never 
having emptied their containment. Based on two 
emptyings a year, and an average of six 
households sharing a toilet, tenant rental fees 
could potentially cover between one- and 
two-thirds of emptying costs.

3.2.3 Revealed Preference Methods: what 
are they and how can they inform service 
design?

Revealed preference methods are generally 
favoured to stated preference methods 
because they require the respondent to make 
consequential choices. They often require 

6   The Hedonic Pricing Method (HPM) calculates the implicit price of each housing and sanitation attribute (Rosen, 1974) and has been 
used to assess the amount of rent attributable to differences in sanitation quality. While some assumptions must be made on model 
form and multicollinearity is often a challenge, the results represent long-run equilibria in functioning markets.

payment (or potential payment, through 
auction-style approaches). These methods can 
be used either to assess an existing market, such 
as tracking sales in real-world settings, or 
experimentally through offering vouchers or 
staging auctions where the respondent is then 
required to purchase the product or service at 
some price point depending on the method used. 
However, there are several empirical and 
practical limitations that make them less 
desirable to implement in practice. Revealed 
preference methods that use experiments are 
more costly to implement and results are 
sensitive to the way in which choices are 
presented. They may be biased if choices are 
complex (Beshears, Choi, Laibson, & Madrian, 
2008). Revealed preference methods have even 
produced higher estimates of WTP in some 
cases where routine behavior is involved 
(Isacsson, 2007). Where existing markets are 
assessed, substantial modelling assumptions 
must be made.

Revealed preference methods have generally 
produced much lower estimates of WTP 
within the WASH sector, but most studies 
have analysed existing market data.6 WTP has 
been estimated for presence of a toilet resulting 
in rent increases from 1.6% (Gulyani, Bassett, & 
Talukdar, 2012) to 18% (Tidwell et al, 2019) to 
60% (van den Berg & Nauges, 2012) along with 
increases of 16% from moving from a pit latrine to 

Figure 5: Stated WTP for Emptying Services by (a) Landlords and (b) Tenants via increased rent

Source: Peletz et al, 2020 B.

(a) (b)
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a flush toilet (Knight, Herrin, & Balihuta, 2004), 
14% between shared and private toilets 
(Brueckner, 2013) and 15% for the presence of 
solid walls and a roof (Tidwell et al, 2019). There 
is also some evidence that users are willing to 
pay for waste containment, removal, and 
transport, with 30% of rent attributable to 
presence of a septic tank (rather than a simple pit 
or open drain) in Bangladesh (Tidwell, Alam, 
Rahman, & Quaife, in preparation) and that with a 
45% subsidy, sealing of toilets rather than 
emptying them might be completely eliminated 
(Burt, Sklar, & Murray, 2019). 

Revealed preferences methods were used by 
several USRI studies to estimate WTP using 
voucher-based approaches, which are not 
subject to hypothetical bias like stated 
preference methods but are affected by 
design characteristics. WTP estimates may be 
affected by situational variables like who is 
offering the voucher, the timeframe to redeem 
vouchers versus the urgency/frequency of 
purchase, and financial constraints or products 
offered to ease those constraints at the time of 
the experiment. Similar to the USRI studies 
covered in this section, voucher-based methods 
found less than 5% of a rural Tanzanian 
population was willing to pay even half the market 
price of improved latrine slabs (Peletz et al, 
2017). Using auction-based methods, 
willingness-to-pay for each of six household 
water treatment methods was far below retail 
prices in a similar setting (Burt et al, 2017). The 
USRI studies examined WTP for high-quality 
toilets (n=334) and pit emptying services (n=646) 
in two peri-urban areas in Kenya. 

3.2.4 Revealed Preference findings for 
high-quality toilets and emptying services

Revealed WTP for higher-quality latrines 
estimated from a voucher redemption trial 
was significantly lower than stated 
preference estimates. Only 7 of the 334 
vouchers that were offered were redeemed, at 
discounts rates of 89% (3 vouchers), 78% (3) and 
67% (1) out of about 65 recipients per voucher 
level. This meant that only 10% of those receiving 

vouchers were willing to pay even 11% of the 
actual required costs. In a follow-up with these 
respondents, 67% reported that they didn’t 
redeem it because they didn’t have the money 
(compared to only 12% who thought the price 
was too high). However, when asked how to 
increase voucher redemption, 35% 
recommended more follow-ups/reminders, 34% 
recommended building a demonstration latrine, 
and 26% requested more time for redemption. Of 
note was that the research institute running the 
study was indicated as the one running the 
voucher scheme, so a lack of familiarity with this 
organization may have impacted redemption. 

Revealed WTP for pit emptying services also 
appears very low, though the gaps between 
revealed and stated preferences were 
smaller. Households redeemed 18% of the 646 
vouchers distributed during the 3-month time 
frame of the study. Median revealed WTP only 
accounted for 23% of operational costs. WTP 

Figure 6: Revealed willingness-to-pay for higher-quality latrines
Source: Peletz et al, 2021.
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was significantly lower for revealed preference 
methods compared to stated preferences by 
about half, though discrepancies were smaller at 
lower price points. Though revealed WTP was 
not statistically significantly lower than stated 
WTP for Gasia Poa at higher price points, 
absolute percentages of vouchers redeemed at 
these levels were low enough that this was likely 
a sample size issue, and neither the 
methodological implications of this null result nor 
the practical implications for funding potential 
based on the magnitude of both estimates is 
affected by this finding.

There were significant differences in the 
comparability of stated and revealed 
preferences in the two studies. One difficulty 
in evaluating willingness-to-pay for goods that are 
expensive, but not seen as urgent, is that 
time-delimited methods of WTP elicitation may 
not fully capture demand. Whereas emptying a 
toilet’s containment becomes urgent when full 
due to tenants refusing to live where there is no 
functioning toilet (Tidwell, Chipungu, Chilengi, 
Curtis, & Aunger, 2018), constructing a 
higher-quality toilet is less time-sensitive. 
Secondly, because a research institute 
conducting the study was indicated as the one 
running the voucher scheme, a lack of familiarity 
with or trust in this organization may have 
impacted redemption (as was suggested by the 
authors), in contrast to the emptying study where 
vouchers were delivered through existing 
businesses. 

3.2.5 Policy implications 

Across the range of sanitation services and 
types or respondents assessed, the general 
pattern is that user’s willingness-to-pay for 
services is inadequate to cover the full costs 
of the services. Even examining just stated 
willingness-to-pay, median WTP values are 
significantly lower than current price levels and 
revealed WTP are somewhat to drastically lower 
than stated WTP in these studies. The costs of 
delivering these services in dense urban 
settlements is so high at present, and WTP so 
low, that it is infeasible for users to bear the full 
costs, or even a substantial proportion of the 
costs. Figure 8 clearly demonstrates this gap as it 
applies across sanitation options and across 
locations.

Low revealed WTP may be attributed to a 
wide range of factors, some of which are 
amenable to change. Sales are driven by much 
more than price points—marketing techniques, 
trust in and prior experience with the company 
delivering the product or service, and the novelty 
of the product or service all significantly impact a 
consumer’s decision to purchase. Novelty in this 
case, may have been high, and as an innovation 
diffuses through a population, different consumer 
segments may be more willing to pay. In addition, 
as uptake increases, the slope of the demand 
curve is complemented by the slope of the supply 
curve, such that economies of scale may lead to 
reduced costs of service delivery. Indeed, while 

Figure 7: Revealed willingness-to-pay for emptying services

Source: Peletz et al, 2020 B.

(a) (b)
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Figure 8: Overview of costs and WTP for sanitation option by location.

Source: Delaire et al, 2021. Available at: https://pubs.acs.org/doi/abs/10.1021/acs.est.0c06348.

the period of time allowed for voucher 
redemptions was relatively long for voucher trials, 
the most reliable revealed preference capture 
long-run equilibria in active markets, as savings 
and credit constraints and a number of other 
factors may be artificially introduced in 
voucher-based assessments. 

In terms of the “how much” question, 
SanCost results indicate that subsidy 
requirements for low-income households are 
at least 50% for covering capex alone, and up 
to 90% to cover the total costs in some cities, 
up to 2030. In Nakuru, for example, sewer 
connections appear the least costly option for 
households, and up to 90% of the capex costs 
need to be subsidised. In Rangpur, based on 
WTP, nearly all costs should be subsidised.
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services provided

Tariffs and expenditures on self-supply are 
unlikely to cover the full costs of developing 
and maintaining sanitation services for all by 
2030. As highlighted in section 3, a main reason 
for this is the high costs of services, compared 
with income levels and WTP, especially for 
low-income residents. In other words, if the poor 
are to access safely managed sanitation by 2030, 
the required costs need to be partly funded via 
sources other than any affordable tariffs or 
expenditures on self-supply. 

This section reflects on possible financing 
instruments that could be mobilised to 
unlock funds for covering (at least in part) the 
costs of services for those who could not 
afford it. Where tariffs (or self-expenditures on 
self-supply) paid by users are not sufficient, the 
common alternatives funding sources are:

 – Central government funds, where national 
programmes are in place and directly fund 
sanitation projects, which can include a 
component related to funding household 
infrastructure; and

 – Donor funds (if not channelled via 
government transfers): where, for example, 
NGOs directly fund household infrastructure.

Service providers or other entities in charge with 
developing sanitation infrastructure can also look 
at repayable finance (accessing loans, for 
example), but these remain to be repaid via tariffs 
or other sources of funds.

This section explores three other potential 
financing sources and instruments that could 
be mobilised for sanitation.

 – Sub-national funding, in particular via the 
adoption of a sanitation levy added to the 
property tax;

 – The sanitation surcharge, a type of 
cross-subsidy, whereby targeted water 
customers are charge an additional fee, 

which revenues could be used by the water 
utility to cover (at least in part) the costs of 
sanitation service provision to other 
low-income customers; and

 – A results-based payment to selected 
cost-effective service providers for the 
delivery of sanitation services to a targeted 
low-income group.

4.2 Property tax levy

4.2.1 What is it?

One source of funds for sanitation is 
sub-national government funding. Indeed, 
many countries have made good progress in 
decentralising responsibilities for sanitation (and 
water), which has also been accompanied by 
fiscal decentralisation. In Ghana, for example, 
subnational governments (districts) receive 
annual government budget support to implement 
development projects, have the power to raise 
local revenues (via taxes) and have discretion 
over the use of these local revenues. Other 
countries, such as Bangladesh, have not reached 
such a level of decentralisation.

4. What possible financing  
instruments for sanitation?
 

Image: A resident and community management committee member in Ghana
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Scarce research indicates that the use of 
subnational government instruments for 
sanitation remains at infancy in many 
developing countries. Research conducted in 
Ghana across six districts showed that 
subnational expenditures on sanitation amounted 
to 0.11% of their total locally-generated revenues 
on average in 2015-2016 (Mansour et al, 2018). 
This situation is a reflection of competing 
development priorities, local investments in 
education, roads and health tending to be much 
higher, as well as a lack of awareness of 
subnational governments’ role in planning and 
developing sanitation services.

In this context, the introduction of specific 
instruments to mobilise local funds 
earmarked for sanitation may boost the 
visibility of sanitation while, at the same time, 
freeing up resources for other priority 
activities. An example of such a funding 
instrument is an additional sanitation levy on the 
property tax, which is implemented in a few 
countries, including in Cote d’Ivoire by the 
municipality of Yamoussoukro: a “sanitation tax” 
is added to the property tax bill. It is collected by 
local governments who transfer the revenues to 
the main authority in charge of sanitation, the 
Direction de l’Assainissement et du Drainage 
(DAD).

In Ghana, WSUP supported the roll-out of a 
sanitation surcharge or levy on the property 
tax in Ga West Municipal Assembly. Since 
2013, another municipality, Akuapem North 
imposed a GHS 5 (US$ 1) annual flat levy on 
property owners. Akuapem North is a 
predominantly rural district (73%) of about 
136,000 situated in the south east of the country 
(Ghana Statistical Service, 2014a). Most of the 
district is still rural. In Ga West, the levy has been 
in place since 2017. Ga West Municipal Assembly 
adds an additional 10% of the property tax to the 
tax bill. Ga West is one of the districts of the 
Greater Accra region and has about 220,000 
residents, most of them living in urban areas 
(63%) (Ghana Statistical Service, 2014b). When 
introduced, it was intended that revenues would 
be earmarked for investments in sanitation, 

channelled to district officers in charge of 
sanitation (Environmental Health Officials) who 
would prioritise the poor in the districts.

4.2.2 Research into the “ingredients for 
success” of the sanitation surcharge

In 2018, WSUP commissioned research  
to better assess whether some key 
ingredients for success of the surcharge 
policy were in place in the two districts.  
The assumption of the research was  
that policymakers’ and taxpayers’ attitudes 
towards the surcharge - especially acceptance 
and commitment (to collect and pay the 
surcharge) - were key ingredients in the success 
of the policy. The research therefore looked at:

 – Policy-makers’ commitment to and 
acceptance of the sanitation surcharge 
policy and pro-poor spending of proceeds 
from the surcharge; and

 – Taxpayers’ willingness-to-pay the surcharge 
and support for pro-poor spending of 
proceeds.

The research assessed policy-makers’ attitude 
via interviews and focus group discussions with 
district representatives, including technical 
officers and elected officials. Taxpayers’ attitude 
was assessed via a survey of 832 randomly 
selected property owners (409 properties in 
Akuapen North and 423 properties in Ga West).

4.2.3 What lessons from its 
implementation in Ghana?

Official adoption of the surcharge policy is 
not sufficient to guarantee commitment for 
its implementation in practice. The research 
found general acceptance of the relevance of the 
policy among political leaders and technical staff 
of the districts; however, there was little 
communication effort, on behalf of the district 
officials, to communicate with property owners 
on the surcharge policy. Close to 99% of property 
owners respondents stated not to be aware of the 
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place to track the effectiveness of the policy, i.e. 
amounts collected and how proceeds are 
disbursed. In Ga West, this meant that revenues 
from the surcharge were quite low, amounting to 
GHS 15,096 (US$ 3,774) in 2016 and GHS 
15,268 (US$ 3,392) in 2017. Akuapem North was 
not able to communicate on any revenue amount 
generated from the surcharge.

Lack of the surcharge policy implementation 
is partly linked to the wider issue of local tax 
systems deficiencies. Only half of property 
owners surveyed in Ga West paid their property 
tax, compared with 92% in Akuapem North. The 
common reason property owners cited for not 
paying their tax was “the failure of Assembly’s 
revenue collectors to actually collect or demand 
it” (Yaw Oduro, Appiah-Effah, & Nyarko, 2020). A 
quarter of those did not pay their property tax 
“because they did not trust the Assembly to put 
the proceeds to good use or that they would 
benefit”. 

Awareness of the sanitation surcharge 
among property owners was very low. Only 
2.2% and 1.2% of the surveyed property owners 
in Akuapem North (409 respondents) and in Ga 
West (423 respondents) respectively knew about 
the surcharge policy.

However, more than 57% of property owners 
would be willing to pay for such a surcharge, 
including for proceeds to be used towards 
targeted poor residents. Altruistic reasons as 
well as self-interest reasons, were cited as main 
motives. Those with self-interest reasons thought 
they could benefit directly as they lived in poor 
neighbourhoods or because they would be 
protected from diseases and environmental 
degradation.

Opposition to the surcharge is largely linked 
to a distrust towards the Assembly. Some 
34%-35% of respondents who oppose the 
surcharge cited distrust. Other reasons given 
include affordability, different pressing priorities 
(healthcare and roads, for example) or because 
they themselves lacked access to sanitation.

4.2.4 Policy implications 

Whilst there is a potential for a surcharge on 
the property tax to generate revenues for 
investments in sanitation, the successful 
implementation of such a policy hinges on 
the characteristics of the wider the local tax 
system. In many developing countries, as in 
Ghana, the tax effort is hampered by limited 
administrative capacity as well as low compliance 
(IMF, 2011). As highlighted in USRI’s research, 
the official adoption of the policy was not 
sufficient for it to be effective. The challenge is to 
set-up a corresponding administrative system for 
collecting revenues and tracking performance, an 
issue likely to affect the whole tax regime (not 
only the surcharge). However, the research 
provided no data on the overall tax environment 
in the two districts, including on the level of tax 
effort (revenue collection) compared with the tax 
base. USRI also highlighted low compliance in 
Ga West (where only 50% of eligible property 
owners paid their tax), a combination of 
unwillingness to comply (due to distrust) as well 
as lack of collection effort. The property tax in 
particular is difficult to administer in developing 
countries due to poor land administration and 
informal property rights (Paulais, 2012). 
Introducing such a surcharge in the context of 
poor tax administration capacity (as seems to be 
the case in Ga West) may be therefore too 
premature and may not lead to expected results. 
Introducing such a surcharge should be built on 
an assessment of this administrative capacity 
and the overall tax effort.

In contexts where tax systems are already 
difficult to administer, there may be a 
rationale for looking at ways to increase 
allocations to sanitation from existing 
revenue sources, rather than setting-up 
additional instruments (that add to the 
administrative burden). As mentioned above, 
scarce evidence shows that allocations to 
sanitation represent a fraction of subnational 
governments’ revenues. Exploring ways to 
increase this allocation, whether through clear 
national government guidelines, bottom-up 
planning or citizen empowerment and awareness 



33

WSUP  Water & Sanitation for the Urban Poor

raising on the role of their subnational 
governments towards sanitation, may help unlock 
local funds. 

4.3 Sanitation surcharge on the 
water bill

4.3.1 What is it?

Another possible financing instrument is a 
sanitation surcharge on the water bill of 
water utility customers. A sanitation surcharge 
is an additional charge added to the water and/or 
sewerage bill (e.g. a percentage of the bill) to 
collect revenues to be allocated to investments 
benefiting other customers (than those who are 
paying). The sanitation surcharge is therefore a 
cross-subsidy instrument, whereby a certain 
category of customers subsidises (through the 
charge) services provided to another group. A 
few utilities are already implementing such a 
surcharge, including the Office National de l’Eau 
et de l’Assainissement in Burkina Faso and 
Lusaka Water and Sanitation Company (LWSC) 
in Zambia. 

The amounts collected from the surcharge 
could cover a good part of the costs of 
developing sanitation services. For example, 
in 2019, LWSC collected ZMW 24 million (US$ 
1.3 million) from the surcharge, which can make a 
meaningful contribution to covering the costs of 
services (NWASCO, 2020). In a secondary city 
like Kisumu (Kenya), the total costs of achieving 
quality sanitation by 2030 were estimated to 
amount to US$ 18 million if pit latrines were 
scaled up. Annual revenues of US$ 1 million 
could therefore significantly contribute to cover 
such costs.

Despite this potential, many utilities may be 
reluctant to introduce the surcharge. The 
instrument creates an additional financial burden 
for their customers and could potentially lead to 
defaults on bills payment. Yet there is also 
increased interests from policy-makers and 
regulators for this type of instrument. In Kenya, 
for example, the Water Act 2016 mandates the 
regulator WASREB to impose a sewerage 

services levy on all water bills, with the levy 
intended to improve and extend sanitation 
services (Government of Kenya, 2016). 
Understanding customers’ attitudes and 
willingness-to-pay and what potential barriers 
exist for customers to accept the surcharge could 
help regulators (and utilities) design adequate 
responses, in terms of the surcharge itself (how 
much customers would be willing to pay), 
communication on the surcharge as well as the 
process for managing the surcharge (which will 
address some of the customers’ concerns). 

4.3.2 Research into willingness-to-pay for 
the surcharge

In 2017, in support of the Kenyan regulator 
WASREB, WSUP commissioned research to 
assess the potential of introducing such a 
surcharge with two Kenyan utilities. The 
research was carried out in collaboration with two 
selected water utilities on the basis of their high 
performance ratings in terms of services quality. 
These were relatively small utilities (referred to as 
utility A and utility B). Utility A had managed 
39,500 connections (of which close to 40% were 
connected to sewer services) and utility B 16,500 
connections (of which 0.5% are connected to 
sewer services). Both utilities charged a sewer 
fee of 75% of the water bill (i.e. 75% of the water 
bill is added to cover the costs of sewer services). 
Utilities estimate the sewer fee to be below 
cost-recovery.

Image: Water operator processes bill.
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body text start and opening image The research aimed to assess whether 
customers of these utilities were willing to 
pay the surcharge and, if so, how much they 
were willing to pay. In order to understand the 
key drivers behind their attitudes towards the 
surcharge, the research built a formal 
(mathematical) model of a household’s decision 
about the subsidy (whether to pay it or not and 
how much) based on the assumption that WTP 
increases where the following factors are 
present: 

 – Solidarity with poor neighbours;
 – Perceived own-benefits, such as improved 

environment and health;
 – Trust in the governance of funds, which 

would improve compliance; and
 – Satisfaction with water and sanitation 

services, in that satisfaction leads to trust 
into the ability of service providers to deliver 
on their commitments (Acey et al, 2019).

The research combined qualitative and 
quantitative data collection methods. It 
carried out semi-structured interviews with utility 
customers, utility staff and local government 
authorities (who are the utilities’ shareholders 
and as such play a key role in planning and 
approving investments) and 402 quantitative 
WTP surveys with randomly selected customers.

The WTP assessment was carried out using 
the double-bounded dichotomous contingent 
valuation method. A survey of 402 utility 
customers was conducted and WTP assessed in 
two main steps. In a first step, respondents are 
asked if they would pay a specified amount, also 
called “the bid” – the research specified different 
amounts for different respondents, e.g. 
5/10/20/30% of the water bill – as a sanitation 
surcharge. In a second step, if respondents 
answered “yes” to the first question, then they are 
asked a higher amount. If they had answered 
“no”, they were offered a lower amount. The 
population characteristics of survey respondents 
are presented in Box 2.

Box 2: Surveyed population characteristics and water and 
sanitation fees

 – Predominantly domestic customers 
(77%) using piped water as a main 
source of water supplies

 – 40.7% had a monthly income of KES 
23,000-<50,000 (US$ 230-<500)

 – 8.3% had a monthly income below KES 
10,000 (US$ 100)

 – As reported by respondents, most 
(89%) had flush toilets, but only 15% of 
utility B respondents had a sewer 
connection, compared with 49% of 
utility A respondents. 

 – Median monthly water bills of KES 
1,000 (US$ 10)

 – Most customers not aware that they 
were paying a sewerage fee

 – 18% reported paying for non-sewered 
sanitation (for emptying services), with 
a median monthly expenditure of KES 
583 (US$ 5.83)

Source: (Acey et al, 2019)

4.3.3 Are customers willing to pay for the 
surcharge and, if so, how much?

Most respondents (75%) were found to be 
willing to pay for a sanitation surcharge. The 
survey found that 55% of respondents were 
willing to pay at least KES 100 (US$ 1), but only 
10% more than KES 400 (US$ 4) (Figure 9). The 
mean amount respondents were willing to pay 
was 290 KES (US$ 2.9) and a median amount of 
100 KES (US$ 1).



35

WSUP  Water & Sanitation for the Urban Poor

The research found that trust in the utility 
was the most significant key driver on the 
WTP, among the four initially identified. 
Customers that trusted the utility had a higher 
WTP: each reported level of trust (measured on a 
scale from 1 to 5) corresponded to a 17% 
increase in WTP. Other key drivers that were 
found (but not initially assumed as such in the 
study) were sharing toilets, which corresponded 
to a 24% increase in WTP, youth (the younger, 
the bigger the amount they were willing to pay) 
and the size of the last utility bill. The survey also 
highlighted that WTP increased if the surcharge 
was proportional to the water bill, rather than a 
flat rate.

Although customers are potentially willing to 
pay, the sanitation surcharge may not be 
affordable for customers, especially when 
they are tenants. Based on respondents’ 
income levels, their average water bills and their 
reported expenditures on water and sanitation, 
the study finds that utility customers already pay 
above 5% of their monthly income towards water 
and sanitation services – 5% being a general 
“rule of thumb” in the water sector for assessing 
affordability. The study raised particular concerns 
on affordability for tenants “who might be 
required to assume additional costs incurred by 
landlords. Most landlords or water kiosks owners 
(65%) reported that they would pass the 
surcharge cost to their tenants or kiosk 
customers”.

4.3.4 Policy implications 

Policy implications of the USRI research on WTP 
for a sanitation surcharge in Kenya are mostly 
relevant for the Kenyan context. Some results, 
such as on the key drivers of WTP, could be of 
interest for other utilities, policy-makers or 
regulators considering the introduction of such a 
surcharge.

The research showed that the surcharge has 
the potential to generate substantial 
revenues for the utilities. Based on a 
surcharge generating an additional monthly 
revenue of US$ 1 per connection, the two utilities 

could generate each between KES 20 million 
(US$ 200,000) and KES 47 million (US$ 470,000) 
annually.

However, for the surcharge to be accepted by 
their customers, utilities need to build their 
trust, particularly with regards to their 
management of funds collected. In practice, 
only 55% of respondents firmly trusted the 
utilities. Experience from other countries indicate 
that transparency and effectiveness in allocating 
proceeds from the surcharge are critical for the 
survival of the instrument. In Lusaka, for 
example, the surcharge did generate significant 
revenues (over US$ 1 million in 2019), but there 
have been reports that LWSC is not using the 
proceeds to fund sanitation in low-income areas. 
For cash-strapped utilities, barely able to cover 
their operating costs via tariffs revenues, there is 
the temptation to use proceeds from the 
surcharge to cover other costs, as well as 
maintenance costs for water services (a large 
expenditure area for utilities).

Figure 9: Willingness-to-pay for the surcharge

Source: Acey et al, 2019. 
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body text start and opening image On the design of the surcharge itself, the 
research highlighted the potential benefit of 
introducing a proportional rate rather than a 
flat rate. Clearly, the lower the surcharge, the 
more customers would be willing to pay, with 
most respondents willing to pay US$ 1. WTP was 
higher for a proportional model of the surcharge, 
rather than a flat rate.

A key implication of the research findings, 
however, is that the surcharge may not be 
affordable – although customers could be 
willing to pay. A comparison of respondents’ 
income with their expenditures on water and 
sanitation clearly indicates that they already 
spend above the 5% threshold.  Some 
respondents themselves considered that they 
already pay significantly for water and sanitation 
and it was the government’s responsibility to 
cover the costs of developing services in 
low-income areas. If policy-makers and 
regulators are considering the surcharge, a 
careful assessment of the amount charged 
should be carried out so as not to overburden 
customers already making substantial payments 
(for suboptimal services, e.g. interruptions in 
water supply). 

An important question therefore is whether a 
sanitation surcharge is the appropriate 
instrument to fund sanitation improvements 
in those two cities. Other potential sources of 
funds could include local government funding 
(whether from tax revenues or from central 
government transfers). Further studies/
assessment should be carried out on the 
availability of such public funds, compared with 
investment needs in low-income areas (and other 
costs requirements), before or at least in parallel, 
with identifying the potential of additional charges 
on customers.

The funding strategy (including on the 
sources of funds) for sanitation should be 
identified based on clear policy objectives in 
terms of sanitation systems and service 
levels and a costing plan. Such objectives and 
costs could also be used for communications 

with funders (whether customers or local 
governments) in order to increase their 
contribution or their buy-in towards a surcharge 
policy. This communication on the specific 
objectives of the surcharge could also help build 
trust and improve transparency and 
accountability in the use of funds.

4.4 Results-based financing for 
emptying services

4.4.1 What it is?

In addition to mobilising additional resources 
and allocating them to developing services 
for target groups, one potential avenue is to 
use existing funds more efficiently and 
cost-effectively. Increasingly, sanitation 
policy-makers and regulators are looking at 
engaging with the private sector involved in the 
delivery of sanitation services via licensing and 
contract agreements to deliver services at a 
certain standard and prices in specific zones of 
the city. In Zambia, for example, the regulator 
NWASCO is developing a tariff model for 
emptying services and is planning to introduce 
agreements between utilities and service 
providers that would allow them to service 

Image: Low-income area in Lusaka, Zambia
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specific zones. The initiative aims to reduce the 
price paid by customers while at the same time 
increasing the scope of operations of emptying 
service providers so that they have more secured 
revenue streams (NWASCO, 2020). 

One potential model is to introduce service 
contract agreements between utilities (or 
municipal authorities) and service providers 
for the delivery of services to specific 
low-income groups. For example, the 
eThekwini Metropolitan Municipality initiated in 
2014 the installation of 85,000 Urine Diversion 
Toilets (UDTs) in households in poorer and more 
rural areas of the Metropolis. It then contracted 
through municipal tender a company to remove 
and transport fecal waste from the UDTs. The 
service provider received monthly payments 
based on the number of toilets emptied and 
transported in a 2-year contract (Tillett & 
Mansour, 2018). In Lusaka, under a World 
Bank-supported sanitation programme, LWSC 
has entered into agreements with selected 
vacuum truck operators for servicing targeted 
households at subsidised rates (LWSC, 2019). 

In line with these approaches, the 
comparative research conducted under USRI 
in Kisumu, Kenya (section 2.3) introduced 
results-based payment incentives for 
emptying service providers to target specific 
customers in low-income areas. In addition to 
the payments that they negotiated with 
customers, the three service providers selected 
to take part (one Association of VTOs and two 
manual emptying providers) received a KES 
3,000 (US$ 30) cash incentive for each emptying 
job that they completed within their assigned 
zone during the study period. This amount was 
selected based on the estimated gap between 
market prices for VTO and formal manual pit 
emptying services in Kisumu and the average for 
pit-emptying among poor households, who 
largely rely on informal manual emptiers. 
Recognising that the costs of formal manual 
emptying were higher than VTOs primarily due to 
transport, the research provided an additional 
incentive payment of KES 2,000 (US$ 20) per trip 
to the treatment site (managed by the local utility) 

for emptying jobs completed by a formal manual 
emptying organisation to support the costs of 
transporting faecal sludge from the study zones 
to the KIWASCO treatment site. Other than 
defining the zones and providing cash incentives 
the research did not apply constraints or 
guidelines on the groups.

4.4.2 What lessons can be learned from 
delivering results-based payments in 
Kisumu?

Providing cash-based incentives can attract 
professional and high-performing operators. 
As demonstrated by their performance (135 
toilets emptied), the scheme was able to attract 
qualified and experience VTOs, who were then 
able to offer services at lower prices than those 
of manual emptiers (who had less capacity). As 
stated, this performance may also be related to 
Kumasi’s conditions themselves, and low density 
in particular, which facilitates VTOs’ access to 
sites.

Results-based payments can help reduce the 
price paid while also ensuring that public 
funds are spent effectively.  In the model, 
public funds are disbursed upon confirmation that 
the jobs have been carried out within the agreed 
standard and to targeted groups. 

4.4.3 Policy implications 

There is a rationale for considering 
contracting privately-run VTOs (and other 
emptying service providers) where 
affordability has been clearly identified as a 
key barrier for low-income households. VTOs 
are ubiquitous across many countries where 
non-sewered sanitation is the norm. However, to 
date very few countries have put in place 
agreements or contracts implying the transfer of 
public funds to these private operators. Although 
hard data on the types of customers served by 
VTOs is scarcely available, one assumption in 
the sanitation sub-sector is that the poor 
households cannot afford these services. 
Provided that such affordability constraints are 
established, there may be a rationale for public 
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arrangement whereby parts of the costs would be 
covered by public subsidies. The model 
implemented under USRI, whereby the subsidy 
was provided on a results-basis (as in Lusaka 
and eThekwini) could be replicated – if indeed 
affordability is proven to be a barrier.

The financing model also shows that the right 
type of incentive can attract larger and more 
professional operators. Rather than focusing 
exclusively on building the capacity of “special” 
service providers for low-income areas, there is a 
rationale for incentivising existing experienced 
and professional operators to deliver services to 
targeted groups. This does not mean excluding 
smaller operators, but, rather, supporting larger 
operators with financial incentives and access to 
data on targeted customers, to enter into 
partnerships with smaller operators.

Results-based payment can be agreed on 
with selected service providers in service 
contracts defining zones, payment amounts 
and services quality.

A critical issue, to ensure efficiency on the 
use of public funds, is to identify the “right” 
subsidy amount. The method used in this 
research (a research-based estimate of the gap 
between costs and WTP) is not appropriate for 
“real life” practice. A better option (and commonly 
used in public sector tendering) is to let bidders of 
a contract identify the price – with the lowest bid 
meeting technical requirements winning the 
contract. In the research, no data was given on 
whether those who emptied their containment 
facilities during the period would NOT have 
emptied them otherwise, if they had to pay more.

This paper aimed to address three sets of 
questions for decision-makers looking to develop 
citywide high-quality sanitation services, 
including for low-income residents: what are the 
costs involved, how can those costs be allocated 
between service users and public authorities, 
and what are possible financing models to boost 
investments and service efficiency. Findings were 
based on four research projects under WSUP’s 
Urban Sanitation Research Initiative (USRI), 
focused in their geographic scope (conducted in 
Bangladesh, Ghana and Kenya) but rich in their 
findings for city-planners, policy-makers and 
regulators in other countries. This section brings 
together key findings and identifies areas where 
more research is needed.
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5. Conclusion  
 

Image: Toilet connected to simplified sewer network, Nairobi, Kenya

This paper aimed to address three sets of 
questions for decision-makers looking to 
develop citywide high-quality sanitation 
services, including for low-income 
residents: what are the costs involved, 
how can those costs be allocated 
between service users and public 
authorities, and what are possible 
financing models to boost investments 
and service efficiency. Findings were 
based on four research projects under 
WSUP’s Urban Sanitation Research 
Initiative (USRI), focused in their 
geographic scope (conducted in 
Bangladesh, Ghana and Kenya) but rich in 
their findings for city-planners, 
policy-makers and regulators in other 
countries. This section brings together key 
findings and identifies areas where more 
research is needed.

5.1 Overarching policy conclusions

How much does it cost?
Non-sewered sanitation and mini-sewer 
systems are, by far, the most cost-effective 
way of providing citywide high-quality 
sanitation for all by 2030. Taking into account 
all costs (capex and opex), sewer systems were 
found to be about six times more expensive than 
the cheapest non-sewer alternative in cities 
where sewers were modelled. Although the high 
costs of sewer services are not news to the 
sanitation sub-sector, putting an order of 
magnitude on the costs implications of different 
sanitation systems can be useful when 
communicating options to politicians and 
policy-makers who would eventually sign-off on 
investments. Costs variations between 
non-sewer alternatives were also found, but they 
were less significant than with sewers.  

The costs of sanitation services also vary 
depending on who delivers the services. This, 
at least, applies to emptying services in Kisumu. 
USRI’s research has demonstrated that it could 

be more cost-effective for public authorities to 
subsidise the services of established and 
professional emptying VTOs. The scale of 
operations of VTOs also helps reduce the price 
paid by households, while leaving VTOs with an 
attractive profit margin.  

How should costs be allocated between 
funders?
A large proportion of the costs of sanitation 
services should be subsidised if the poor are 
to gain access. Weighing the costs involved in 
developing sanitation systems and services with 
affordability and willingness-to-pay, subsidies to 
“household-facing costs” are required to achieve 
a vision of citywide sanitation by 2030. Most 
sanitation systems were found to be unaffordable 
for the majority of households, who earn less 
than US$ 100 monthly. The cheapest 
containment solutions were found to cost 
between US$ 475 for mini-sewers in Malindi and 
US$ 908 for lined pit in Kisumu for capex alone. 
At least 70% of the total household-facing costs 
of low-income households should be subsidised, 
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subsidy requirement for covering those costs up 
to 2030 represented 71% in Kumasi for Biofil and 
94% in Rangpur for sewers. These figures 
concern only the so-called “household-facing 
costs”, i.e. they exclude the capex requirement of 
conveyance and treatment services, which were 
not expected to be recovered via tariffs and 
charges in the study. These costs are expected 
to be subsidised from the outset.

Although global conclusions cannot be 
drawn based on costs data and WTP surveys 
in five cities, USRI’s research does point to 
the need for substantial subsidies, if quality 
sanitation is to be achieved for all by 2030. 
The financial requirements of meeting sanitation 
objectives may mean shifting the way 
government subsidies are allocated. As 
demonstrated by Andres et al (2019), subsidies to 
the water and sanitation sector currently mostly 
benefit the well-off – only 6% of total subsidies to 
the sector reach the poorest quintile.

What financing models for sanitation?

USRI explored local-level financing mechanisms 
for sanitation, an additional levy on the property 
tax and a sanitation surcharge levied by water 
utilities, in addition to a results-based payment 
instrument for emptying service providers. 

The success of implementing the property 
tax sanitation depends on the strength of the 
wider tax administration system. The 
implementation of the levy in Ghana was indeed 
hampered by poor administration (no target 
setting, no monitoring, limited collection efforts), 
in addition to wider issues related to weak 
property rights systems. In such a context, there 
may a question as to whether technical 
assistance to sub-national governments should 
be focused on the introduction of new 
instruments, rather than improving the efficiency 
of existing instruments and better targeting 
existing funds, especially towards sanitation. 

With regards to the sanitation surcharge on 
the water bill, willingness-to-pay is enhanced 
where there is trust among utility customers 
and clear messaging on the use of funds. 
Where WTP is in place, there is potential for the 
surcharge to generate funds for sanitation. Based 
on a median WTP of KES 100 (US$ 1) monthly, 
the surcharge could raise US$ 200,000 and US$ 
470,000 annually for the two utilities involved, 
which could cover some of – but not all – the 
costs of reaching the underserved. By way of 
comparison, SanCost estimated the minimum 
total “municipal costs” of developing and 
maintaining sanitation services in the two Kenyan 
cities of Kisumu and Nakuru at US$ 4 million and 
US$ 11 million, respectively. 

Finally, there is a strong rationale for 
engaging with large, professional and 
commercial VTOs using results-based 
payments, if service affordability has been 
identified as a barrier. Research carried out in 
Kisumu shows that the payment model can 
incentivise these large operators to provide 
services in low-income areas (and to empty pit 
latrines). The payment also has the potential to 
maximise efficiency in the use of public funds, 
which would be disbursed on results only. 
Several utilities and city authorities, as in Lusaka 
(Zambia), have already adopted this type of 
payment in large service contracts with 
operators.

5.2 Future research needs

A key finding from this set of research projects is 
that sanitation services, at least in the three focus 
countries, are costly for households, especially 
for those on low incomes. Reaching the SDG 6.2 
will require addressing these costs barriers: 
whether through interventions that help reduce 
the overall costs of services; and/or through 
boosting demand which can help achieve scale 
and reduce costs; and/or through better targeting 
subsidies to maximise the use of available funds. 
There is scope for additional research in these 
three areas.
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Cost-effectiveness of sanitation 
intervention

Studies are needed to identify how to design 
cost-effective sanitation interventions, taking into 
account a range of outcomes, including 
availability of adequate infrastructure, potential 
health impacts as well as quality of life (see 
WSUP 2021). Possible research areas on 
cost-effectiveness include:

 – Exploring the relationships between cost and 
containment effectiveness of septic tanks 
and other holding/treatment facilities, with 
consideration of how this is affected by scale 
aspects of local networking (e.g. facilities 
piped to a local treatment or containment 
facility);

 – Analysis of the costs of full-containment 
models (for example, facilities piped to a 
local tanker-emptied vault, associated with 
measures to minimise water input); and

 – Analysis of the costs of CBS variants that 
might be viable-with-subsidy in communities 
with use of water for anal cleansing.

Expanding the use of and improving 
demand assessment methodologies

The sanitation surcharge work demonstrated the 
ability to assess WTP for a service that is difficult 
to estimate using revealed preference methods, 
as the choice a consumer can make is generally 
not whether to pay a fee, but instead to use more 
or less of a service or to complain or take other 
political action against the cost increase. Stated 
preference methods here are indicative of 
willingness-to-pay cross-subsidies by wealthier 
customers, and relative differences between 
types of fees (e.g., flat rate vs. proportional) likely 
provide reliable information to decision-makers. 
However, additional applications of this approach 
in other settings (as these considerations may 
differ elsewhere) and alternative methods of 
demand assessment need to be investigated to 
understand the true potential for fundraising 
through this approach. At the same time, careful 
study of the political dimensions of future roll outs 

can inform how to translate these findings into 
improved sanitation services for the urban poor. 

Reducing costs and increasing demand

One limitation of an aspect of SanCost was that 
the voucher system was administered by the 
research institute (with whom respondents were 
not familiar). The results-based financing study 
demonstrates that different organizations are 
able to deliver results more cost-effectively than 
others, but even the results of the voucher 
experiment may have been different were the 
vouchers targeted at service providers 
themselves, as payment incentives. Providers 
could then carry out the necessary marketing 
effort to boost demand for services – and 
increase WTP for their branded service offering. 
Willingness-to-pay and the effectiveness of 
markets is influenced by both supply and 
demand, and so complex implications like 
economies of scale, competition in the 
marketplace, and the value of private sector 
brands should not be ignored in assessing 
demand for sanitation services. 

Better targeting subsidies

WTP studies provide an indication of how much 
households are willing to contribute to sanitation 
services, and therefore what is the required 
subsidy amount. These insights need to be 
complemented with a better understanding of 
how to calibrate and target subsidies so that 
public funds are used in the most efficient 
manner. Whilst a WTP assessment can reveal a 
mean or median level (US$1, for example), not all 
respondents share the same WTP and 
respondents may also have different budget 
constraints. A “blanket” allocation of subsidies 
within a geographical area according to the mean 
or median WTP may result in the distribution of 
subsidies to those who could afford to pay more. 
Methods are needed to guide government and 
service providers in the allocation of sanitation 
subsidies. 
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