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WILLINGNESS TO PAY FOR AND USE RE-ENGINEERED TOILET SYSTEMS

EXECUTIVE SUMMARY

South Africa is facing chronic water shortages and future estimates show that if no changes are
implemented towards saving water, the demand will soon exceed supply. Households could be
the starting point for water saving initiatives by reducing water withdrawals from their highest
water consuming activities. The Green Cape Intelligence Report identified toilet flushing as
the highest household water use activity, consuming about 30% of household water. Several
re-engineered toilet facilities have been investigated and research has shown that these toilets
or toilet systems such as urine diversion/separation or composting toilets can contribute
immensely towards reducing water consumption. However, despite the extensive research and
development and great exploration by government, private sector and civil society, the
adoption rate by households remains minimal, with only 0.3% of households having adopted
these re-engineered water-saving toilet systems while domestic water usage remains high.

This study’s aim was to solicit households’ willingness to pay to change to using water saving
sanitation technologies.

The objectives of this study were therefore to:
1. create awareness and predict changes in demand for re-engineered sanitation systems;
1. use the Stated Preference approach to measure and compute the household’s
willingness to pay to switch to these re-engineered sanitation systems;
iii.  identify strategies and actions for improved sanitation demand among households; and
iv.  develop guidelines to regulate the use of re-engineered sanitation systems and inform
future strategies and policies.

The study used the Stated Preference model to measure and compute the household’s
willingness to pay to switch to these re-engineered sanitation systems. A regression analysis
was conducted to establish the probability that the household will be willing to pay to change
and use the new re-engineered sanitation systems. Three dependant variables were used, these
were Awareness of the Necessity to Switch (NSNW); Willingness to Switch to High Efficiency
System (WTS); Amount Willing to Pay (WTP). These were tested against various independent
variables such as income, knowledge of sanitation systems, current condition of toilet, amount
spent on water bill, perceived benefit and perceived risk.

There were 312 fully completed questionnaires and the results of the study show that 49% of
the respondents were female-headed households, whilst 51% were male. The largest proportion
of the respondents (41%) were between 30 and 44 years of age. Most of the participants were
highly educated, with 60% having a tertiary qualification, with a small number of households
(18%) earning above R50 000 monthly. All the respondents still use the full waterborne
sanitation system. On average these households use between 6 to 13 litres of water per flush,
depending on the age of the toilet. However, most of these respondents (48%) are not sure how
old their toilets are and a small fraction of the participants (1%) have a dual flush system. About
40% of the households have not been exposed to re-engineered toilet systems that can be used
at home. In most cases, their understanding is that these systems are only suitable for mobile
features such as airlines or trains. These households were spending on average R400 a month
on the water bill, and most households think the amount they spend on water is not reasonable
and rather too expensive. A larger number of the participants (36%) however do not think their
toilets are wasting water, whilst about 26% agreed that their toilet system wastes a lot of water.
Out of these households 41% has had water leakages, spending anything between a R1 000 and
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R10 000 to repair. To solicit user’s willingness to adopt the new re-engineered water saving
toilet systems, participants of the study were asked if they think it is necessary to switch to the
water saving system and if they were willing to switch to a high efficiency toilet system
(described as flush once with minimal water). About 53% of the respondents thought it was
necessary to switch systems, and 68% were willing to switch to a highly efficient water saving
toilet. These households were however willing to pay an increment to change to these water
saving sanitation technologies. The statistically significant variables for the three WTP
regression models were income, the toilet system, toilet efficiency, water bill, perceived
benefits and perceived risk.

The aims of the study were all achieved. However, because of the COVID-19 pandemic and
the lockdown regulations/restrictions, the study had to change the planned enumeration
method. The initial plan was to do a face-to-face interview, however because of these
limitations the study had to procure the SurveyMonkey instrument.

Overall, results confirm that water saving is important to Cape Town households, which are
willing to pay for incremental changes in sanitation service levels. This provides scope to
improve sanitation services in Cape Town at an even higher water price. More precisely, the
estimates of WTP obtained in this study indicate the possibility of introducing a demand-driven
program to expand the coverage of re-engineered sanitation systems that can save water.

Recommendations
A few recommendations have been made as follows:

1. There is need to validate the results with a survey from another city or province. This
is important to create a more in-depth picture of a research problem and validate
research findings by ensuring that the research phenomenon produce the same results,
interrogating inconsistencies and data that are not expected to align.

ii.  Extensive awareness campaigns are required to raise overall public awareness,
stimulate private sector interest in the sanitation market, as well as advocate to decision
makers in the public, private and civil sectors.

iii.  There is a need to develop specific targeted and tailored strategies for each group in
order to reach different communities and their different needs. The current norms and
standards for water and sanitation have, over the last few decades, inadvertently focused
on addressing water services and backlogs, unintentionally overlooking the effects this
type of sanitation has on the long-term sustainability of water. The study could also be
extended to rural areas and engage Traditional Leaders in communities to teach people
about water saving through these new systems. Also of utmost importance are sectoral
industries that are involved in the sanitation value chain, especially manufacturing and
recycling. Such alliances could facilitate collaborations with marketing departments
from these industries, who may already have budgets for marketing. School children
could also be taught about such initiatives and may help to disseminate such
information to their families.
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INTRODUCTION

South Africa is considered a water-scarce country, based principally on physical descriptors
like climatic conditions and escalating water demands. The water demand is generally higher
than the capacity of available water sources with high density population areas more
susceptible to severe physical water scarcity and low availability of freshwater. Increasing
population levels places more pressure on the amount of water physically available, leading to
per capita water shortages. The current annual water supply is estimated at about 15 billion
cubic meters (about 50% of the world average), severely constrained by low levels of seasonal
rainfall, insufficient aquifers, and a high dependency on water transfers between basins from
other countries' (Lombard, 2020). Projections for 2030 indicate that household demand will
account for 3.6 billion cubic meters and the total water demand will reach 17.7 billion cubic
meters, with the wealthiest quintile of the population accounting for half of the total
withdrawals (Green Cape, 2019). Based on the current usage trends, if the current rate of water
consumption continues, the demand is likely to exceed supply and availability of water
resources in the near future. Water conservation and demand management policies are
therefore critical in response to future water scarcity problems.

Households could be the starting point, with the major focus being on the highest household
water-consuming facilities. The Green Cape Intelligence Report (2017), identified toilet
flushing as the highest household water use activity (Green Cape, 2017). The current South
African sanitation systems depends on flush toilets that are connected to public sewerage
systems to a large extent. These waterborne sanitation systems consume large quantities of
water (between 6 - 13 litres per flush) depending on the design and model, with older toilets
consuming more water. Toilet flushing contributes to around 30% of household water use.
These flushing toilets are mostly found in urban areas with richer provinces such as the Western
Cape (89.1%) and Gauteng (88.6%) having a higher proportion compared to poorer provinces
like Limpopo (26.5%). Poorer provinces generally have a large number of households using
pit latrines with or without ventilation pipes, whilst approximately 188 000 households (1.1%)
claimed to still be using bucket toilets supplied and cleaned by their local municipalities. A
limited number of households (0.3%) in the urban areas use the new re-engineered toilets such
as urine diversion/separation or composting toilets (Stats SA, 2016a) .

Such extensive use of water by these toilets will ultimately become an unsustainable option.
More compounding is the expected positive correlation between increased water access and
amplified water wastage (Strydom et al., 2009). Even though households (compared to other
users such as agriculture and industry) currently have the lowest share of water consumption
(Dean et al., 2016), they can contribute a lot towards water saving in the country (Management
2020). Considering South Africa’s chronic water shortages, the extensive use of waterborne
sanitation will ultimately become infeasible and will need to be replaced with water-efficient
sanitation systems. Research has shown that improved sanitation strategies at household level
have the potential to save a lot of water. With the current water challenges escalating at an
alarming rate, it is therefore extremely critical to investigate ways in which water can be saved,
particularly by households and focusing on households’ highest water consuming activities,
and in this instance, sanitation.

Current solutions to South Africa’s water challenges mainly focus on the overall increase in
the quantity of surface water through large infrastructure projects such as the construction of

! For example, South Africa purchases nearly 25% of its total water supply from nearby Lesotho.
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new dams. Research has shown that such strategies, in the absence of demand constraints, even
when implemented on time and scale are not sufficient to meet growing water needs
(Donnenfeld et al., 2018). Policies and strategies that will incentivise water use efficiency and
bring demand in-line with available water supply are critical. The success of household water
demand management strategies and subsequently reducing the water demand by improving the
efficiency of water use necessitates an understanding of how these households use water and
in what ways water savings can be realised (Maas et al., 2017). This involves a deeper
understanding of current household water use, perceptions of water use and the drivers of
household water use behaviour (Jacobs-Mata et al., 2018). The understanding of households’
attitude and behaviour is key for developing new technologies, strategies and policies (Wehn
and Montalvo, 2018a and 2018b).

New re-engineered toilets such as urine diversion/separation or composting toilets can
contribute immensely towards reducing water consumption. These sanitation technologies with
water-saving or water-recycling features are water efficient and have the potential to reduce
the waste of water from full flush toilets that are linked to sewer and latrine-based systems.
However, despite the extensive research and development and great exploration by
government, private sector and civil society, the adoption rate by households remains small,
with only 0.3% of households using these re-engineered water-saving systems , while domestic
water usage remains high (Gibberd, 2018; Rhodes and McKenzie, 2018).

"We must introduce new technologies that appreciate that water is a scarce resource
and as such provide solutions to dispose of effluent via alternative methods. It's not all
about flushing [...] We must begin by challenging the property development sector
through regulation and licensing requirements to invest itself in developing properties
less reliant on water for sanitation in order to ensure we introduce the alternative
solutions to low, middle and high income areas" (Media statement by The Minister of
Water and Sanitation, Ms Nomvula Mokonyane, National Sanitation Indaba, 2015).

There is therefore a need to transform people’s view of human excreta and sanitation processes,
particularly the view that waterborne sanitation is the best solution regardless of the scarcity of
available water resources. Any positive change in household behaviour that has the potential
to reduce household water consumption needs to be explored. However, assuming ‘rational
behaviour’, consumers only change behaviour if the change is to their benefit (Bair, 2018).
Households will therefore only change behaviour if aware of available water-saving options
and the benefits thereof. Morecover, water conservation remains a collective effort and more
apparent when individuals believe that water is scarce and perceive that other consumers are
also conserving it (Lede and Meleady, 2019).
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1.1 Adoption and Use of New Technologies

User acceptance is required for the successful adoption and use of new technologies (Mudombi
et al., 2018). Households need to be aware of the personal benefits of the change and the
availability of products and services before they even contemplate the decision to switch. This
is important because a change to new technology, in this case sanitation, will require choosing
a technology that will fit the household’s budget and lifestyle. Therefore user awareness,
positive perception and acceptance should be the initial steps in rolling out new technologies
(Thakur and Srivastava, 2014). There are three stages a consumer may pass through before
accepting or adopting a new technology. These are preference, intention and choice as shown
in Figure 1.

Preference for a sanitation

DETERMINANTS OF STAGE 1: STAGE 2: STAGE 3: improvement over one’s present
SANITATION ADOPTION PREFERENCE — INTENTION ~  CHOICE defecation practice. Preference
No captures purchase motivation and

Dissatisfaction with current the expected relative advantages,
defecation practice ] Prefe_renge benefits, and reasons (perceived
Awareness of Preference Nomfe-mm utllfty. gz?m) for wantmg- .
sanitation options i tivation) === . 0 _D(_‘\ﬂ! B sanitation improvement. Intention
(Mo ™ Intention ¥ Choice stage — when a consumer has begun

Priority of change |_ to plan the sanitation change.
among competing goals Choice, the last stage of a
Abssnos of permenect successful  adoption  process,
constraints to acquiring sanitation involves the individual’s actual

ability to wuse and control

opportunities to carry out their
intention to adopt (Ajzen, 1985).

Absence of temporary
constraints to acquiring sanitation

Figure 1: Adoption decision stages and determinants of new sanitation demand (Jenkins and Scott, 2007)

The switch to a new system may be driven by dissatisfaction with the current system or
awareness of other systems with more potential benefits (Haines et al., 2019). Soliciting
consumer choice and preference therefore becomes the starting point towards the adoption of
a new technology. Collated information will be used to understand existing household
sanitation behaviours and adoption decisions in ways that inform the development of specific
cost-effective marketing strategies to increase adoption (Coffey et al., 2017; Chunga et al.,
2016). A behaviour change framework (Table 1) was therefore developed to guide attributes
of the study.

1.2 The behaviour change framework table

The behavioural change framework helped to identify key behavioural determinants for
sanitation. This framework is critical as it gives a holistic approach to the attributes required
by households when making a change decision. The framework showed that improving
knowledge alone, for example through information, education, and communication, is often
insufficient to stimulate household behaviour change. Other factors, identified through
research, needs to be targeted (Table 1).
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Table 1: The behavioural change framework

Target population | Access/availability Knowledge Attitudes and beliefs
Desired behaviour | Product attributes Skills and self-efficacy | Values
Social norms Social support Emotional/physical/social
drivers
Sanctions/enforcement | Roles and decisions Competing priorities
Affordability Intention
Willingness to pay

_—

1.3 Aims and objectives of the study

This study proposed a model to solicit user decision towards using re-engineered sanitation
technologies that save water consumption by households. This was achieved through the

following:
1. create awareness and predict changes in demand for re-engineered sanitation systems;
2. use the Stated preference (SP) approach to measure and compute the household’s
Willingness to Pay (WTP) to switch to these re-engineered sanitation systems;
3. identify strategies and actions for improved sanitation demand among households; and
4. develop guidelines to regulate the use of re-engineered sanitation systems and inform

future strategies and policies.

1.4 Summary of work to date

Table 2 and Table 3 summarises the work to date, revised due dates and deliverables submitted
thus far.

Table 2: Work completed to date

No. ‘ Task ’ Summary of work to date ‘
1 Literature Review: Experimental Program with Literature Complete
2 Workshop for Data Enumerators Training (Facilitate training =~ Complete

of data enumerators tools)
First draft report Complete
Final draft report Complete
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Table 3: Deliverable due dates and deliverables submitted to date

No. | Deliverable Status Due date

1 Literature Review: Experimental Program with Literature Complete 01/Jul/2020

2 Workshop for Data Enumerators Training (Facilitate Complete 30/0ct/2020

training of data enumeration tools)

3 Report 1: Preliminary Market Analysis Complete 18/Dec/2020
4 Progress Report 2: Market Analysis Complete 31/Mar/2021
5 The first draft report Complete 29/0ct/2021
6 Final report and editing Complete 17/Dec/2021
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POLICY AND LEGISLATIVE FRAMEWORK

The right of access to sufficient water is enshrined in the Constitution — section 27(1)(b). This
requires the state to take reasonable and other measures within available resources to ensure
the progressive realisation of the right to water by all. Sanitation has no direct provision in the
constitution, even though it is catered for in the Bill of Rights including the right to a healthy
environment, health and dignity. The following policies and legislation have been enacted to
guide the water and sanitation sector in the country and are relevant in guiding this project:

Water Services Act 108 of 1997: Interprets section 27 of the Constitution and provides for the
right of access to basic water supply, the right to basic sanitation necessary to secure sufficient
water, and an environment not harmful to human health and well-being; the setting of national
standards and norms; the preparation and adoption of water services development plans; and
the promotion of effective water resource management and conservation.

Local Government Municipal Systems Act, 32 of 2000: The Local Government Municipal
Systems Act entrenches an obligation for the delivery of basic services to all. The Act enables
municipalities to progressively work towards the social and economic upliftment of
communities through the provision of basic services (defined as a municipal service necessary
to ensure an acceptable and reasonable quality of life and, if not provided, would endanger
public health or safety or impact on the natural environment). A basic service would include
access to water and sanitation.

National Water Policy Review (2013): This policy focused on water challenges faced by the
country and potential solutions to improve access to water, efficiency, equity and sustainability.

National Water Resources Strategy (2013): This strategy focused on water economies to
support development and the elimination of poverty and inequality; water contribution to the
economy and job creation. The emphasis was on water protection, usage, conservation,
management and control, sustainably and equitably.

National Sanitation Policy (2016): Provides for the right of access to basic sanitation for all
and that basic sanitation services should be prioritised to unserved households and vulnerable
people. The Policy has defined the minimum acceptable basic level of sanitation as appropriate
health and hygiene awareness and behaviour; at the lowest cost with appropriate systems for
disposing of human excreta and which considers resource constraints, is acceptable and
affordable to the users and is safe for children, is hygienic and easily accessible and which does
not have an unacceptable impact on the environment; a toilet and handwashing facility for each
household and considers water wastage and can use greywater.




WILLINGNESS TO PAY FOR AND USE RE-ENGINEERED TOILET SYSTEMS

THE EXPERIMENTAL DESIGN

1.5 Awareness and demand for re-engineered sanitation systems

Public awareness on current and anticipated chronic water shortages, available water-saving
strategies and technologies as well as sustainable sanitation are important if formidable
advances to increase the efficiency and sustainability of sanitation improvements are to be
achieved. Raising public awareness should however be parallel to increased sanitation
marketing. This will provide critical tools and best practice examples to researchers,
policymakers and those who wish to disseminate up-to-date information on sustainable
sanitation.

There are four key approaches to raising public awareness. These include
1) raising overall public awareness;
2) professional marketing of sanitation to those lacking access;
3) stimulating private sector interest in the sanitation market; and
4) advocating decision makers in the public, private and civil sectors (Andersson et al.,
2016).

This project focused on raising awareness to the general public through educating the sampled
households. The awareness campaign managed to:
e raise awareness about chronic water shortages in the country and

e inform the public about re-engineered toilets and their capability to save water.

The key messages for the campaign included the following:
e water plays a critical role in inclusive economic growth, poverty reduction and the
significant reduction of inequality in South Africa;
e water saving technologies (re-engineered toilets) have the potential to contribute to
water security in South Africa; and
e let us protect, conserve and use water in a sustainable manner.

1.6 Stated Preference (SP) approach and household’s Willingness to Pay (WTP)

The project used the SP approach to measure consumers’ appetite and WTP to change their
sanitation systems.

1.6.1 History of Stated Preference

Stated Preference has been widely used since around the 1980s (McFadden 1986; Mitchell,
Carson, 1989). Two decades later the interest on SP had surged with at least 7 500 published
articles (Johnston et al., 2017). Mitchell and Carson (1989) published Using Surveys to Value
Public Goods: The Contingent Valuation Method (CVM) as the first detailed guide for the
design and implementation of SP methods (Mitchell and Carson, 1989). In the mid-1990s, the
National Oceanic and Atmospheric Administration (NOAA) Panel produced a set of guidelines
for conducting SP (Arrow et al., 1993; Conway et al., 1994). These guidelines spurred research
to advance the validity and reliability of SP methods and were an indirect impetus for its
extensive use in research. Several articles and books have subsequently been published on the
subject, with some focusing on the reliability and validity of resulting value estimates along
with articles summarizing SP methods in different areas of economics (Carson and Czajkowski,
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2014). More recently, contemporary best-practice recommendations for SP studies intended to
inform decision-making for policy and strategy directives were proposed (Johnston et al.,
2017). These recommendations recognised that SP results are often used and reused (benefit
transfers) by government agencies, non-governmental organisations and others, and that all
such uses must be considered. The experimental design of this project, therefore, followed
these recommendations in conjunction with other peer reviewed guidelines.

1.6.2 Choice-Based Stated Preference

Different sanitation techniques may be equally acceptable from a health, social, technical or
institutional point of view. However, the final choice between different techniques is often
made based on preference and depends on affordability, convenience and attractiveness
(Niroomand and Jenkins, 2020). Several studies have used choice-based SP methods to
systematically elicit preference weights representing the values of society for consideration in
priority-setting decisions (Johnston et al., 2017). SP valuation are techniques that use individual
respondents’ statements about their preferences to estimate the change in utility associated with
a proposed increase in quality or quantity of ecosystem service or bundle of services (Bateman
et al., 2006). The societal value of such goods is considered passive, a term used to describe
the economic value arising from a change in environmental quality (or any other situational
change) that is not reflected in any observable behaviour or tangible product (de Bekker-Grob
et al., 2012).

SP studies are an established tool for assessing values for non-market goods, both for weighing
the cost and benefits for new public projects, and for assessing damages when public goods are
harmed (Czajkowski et al., 2016). In SP studies, respondents are provided with information
about the public good, project or resource under consideration. Respondents are presented with
one or more hypothetical project scenarios that lead to a specified environmental change
compared to a baseline situation, in this case ‘change in the household’s current sanitary system
to a re-engineered toilet system that has the potential to save tons of water (Witt, 2019; Mitchell
and Carson, 1989). The SP will therefore assess peoples’ preferences and WTP for the change
in the sanitary system, whose benefit will be realised in the long run from the water saved and
ultimately sustainable future water access for coming generations.

SP methods of non-market valuation development employ different formats that present each
respondent with multiple valuation tasks (Carson and Hanemann, 2005). The most common
elicitation method is the two-alternative Contingent Valuation Method (CVM) (Niroomand
and Jenkins, 2020). Other SP presentations are also possible. An extension or variant of the
CVM traditional approach is the Choice Experiment (CE) which is an attribute-based valuation
methodology (Weng et al., 2017). CVM’s holistic approach has been shown to avoid
problematic issues such as separability and collinearity (Willis and Garrod, 1993), because the
CVM can take into account the whole bundle of varying attributes in a spatial area and measure
both their use and non-use value (Langford and Russell, 2017). Moreover, the CVM focuses
on a precise scenario and attempts to gather information about the respondent’s choice
regarding this precise scenario (Hynes et al., 2011).

1.6.3 Stated Preference Application

The World Bank and the United States Agency for International Development (USAID) funded
a series of Contingent Valuation (CV) studies to estimate households’ WTP for improved water
services, both from public taps and from private water connections (Whittington, 2010). The
switching of households from contaminated existing sources to public taps and private
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connections was perceived to provide both health and non-health benefits. Stated Preference
has also been extensively used to estimate the demand for improved sanitation services
(Whittington et al., 2009). Stated Preference has been used in other sectors such as estimating
household demand for the generation of new vaccines (Sarker et al. 2020), nature conservation
programmes (Nabangchang et al., 2008) and cultural heritage preservation (Whittington and
Pagiola, 2012).

1.6.4 Potential Bias for Stated Preference

A lingering concern for SP is whether respondents truthfully reveal their preferences, which
poses a challenge regarding the surveys’ external validity (Ryan et al., 2017; Czajkowski et al.,
2017). For instance, values derived from CVM can be affected by the current household
situation, such as sustainable water availability to the household, current sanitation conditions
as well as the changes proposed through the introduction of the re-engineered toilet systems
(Rolfe et al., 2018; Niroomand and Jenkins, 2020). There is also a possibility of respondents
inflating their WTP estimates because they will not be faced with an actual budget constraint
— referred to as hypothetical bias. Respondents may too easily agree just to please the
interviewer (enumerator bias). However, there have been arguments against this notion with
Carson in 1996 concluding that there is no statistically significant difference between SP and
revealed preference estimates (Whittington, 2010).

However, it is still very critical to circumvent the risk of bias. With questions identified to carry
a potential risk, respondents were presented with the valuation question and given more time
to respond, thus allowing respondents more time to think about their choice (maximum of
24 hours), as well as reflect on the available choices (with the possibility to discuss with family
or a spouse). Respondents were also allowed to revisit sections they may want to amend. This
approach was intended to (a) eliminate an instinctive (knee-jerk) ‘yes’ answer, (b) allow the
respondent to discuss the choice with other household members, and (c¢) permit the respondent
to consider more carefully the household’s budget constraint(s) (Whittington et al., 2009).

1.6.5 The Contingent Valuation Method Approach

Contingent valuation, a survey-based method of determining the economic value of a non-
market resource, is used to estimate the value of resources and goods not typically traded in
economic markets (Whittington et al., 1993). The approach asks people to directly report their
WTP to obtain a specified good, or Willingness to Accept (WTA) to give up a good, rather
than collecting the data through observed behaviours in regular marketplaces (Randall et al.,
1974). It is an evaluation instrument for public goods based on the attitude and preference of
consumers. Because it creates a hypothetical marketplace in which no actual transactions are
made, contingent valuation has been successfully used for commodities that are not exchanged
in regular markets, or when it is difficult to observe market transactions under the desired
conditions (Cameron, 1992). For instance, results of a CVM have been used to predict the
number of connections to water supply systems at improved conditions, and the resulting
revenue for the local water authority, making it possible to study the feasibility of such
improvements and various financing schemes. This study used the CVM to estimate the
indifference curves of switching to re-engineered toilet systems. The value of such a switch
was estimated based on the people’s evaluation of re-engineered toilet systems and reflected
by consumer’s WTP for the switch. The statistical software called Statistica was used to carry
out the statistical analysis.
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1.6.6  Willingness to Pay

The goal of a CVM is to measure the compensating or equivalent variation for the good(s) in
question (Hoehn and Randall, 1987). Compensating variation is the appropriate measure when
the person must purchase the good, which in this case is an improvement in their toilet system.
Equivalent variation is appropriate if the person faces a potential loss of the good, as it would
be the case if South Africa runs out of water and reaches day zero. Both compensating and
equivalent variation were elicited by asking the consumers to report an amount they are willing
to pay (WTP). For instance, the consumers were asked to report their WTP to obtain the good,
or to avoid the loss of the good. Formally, WTP is defined as the amount that must be taken
away from the person's income while keeping their utility constant.

The purpose of the payment question was to obtain information about the consumer's WTP
amount (Waliczek et al., 2020). The WTP responses were statistically analysed to obtain an
estimate of mean WTP, which was multiplied by the size of the cluster population that can be
potentially affected by water scarcity, to produce total WTP. Total WTP was then compared
with the cost of changing the toilet systems to determine whether the proposed change passes
a benefit-cost test. For the open-ended payment questions, the WTP figures reported by the
respondents were simply averaged to produce an estimate of mean WTP.

1.7 Identification of strategies and actions for improved sanitation demand

Research has shown that one-size-fits-all sanitation strategies do not necessarily work. To reach
different communities and their different needs, there is a need to develop specific targeted and
tailored strategies for each group. This is important to ensure resources are not being wasted
on installing facilities that are later misused or never used because they do not meet the local
demand. Understanding the demand for improved sanitation in the local context is therefore
critical if facilities are to be continually used and valued. A multi-disciplinary research
approach is necessary for assessing demand for improved sanitation if sound strategies and
actions are to be developed. This is the core purpose of this study.

10
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METHODS AND PROCEDURES

1.8 Population of Interest

The study focussed on high- and middle-income communities in Cape Town. These were
specifically chosen as they are perceived to be communities that can financially afford to make
the switch to the newer toilet systems. According to the 2016 community survey, there was a
population of 4 005 015 in Cape Town and a number of 1 264 950 households (Stats SA,
2016b). The Gini coefficient was 0.58 and the human development index was 0.67, showing
high inequality between the rich and the poor. Access to water and sanitation for rich and poor
communities was 98.4% and 92.8% respectively (SA, 2017). The socio-economic profile study
on the city listed drought as the number one risk, which led to severe water crises between 2016
and 2018. The study interviewed only the head of households from owned properties. Data
from the 2016 Stats SA National Household Survey presents the number of owned households,
and further identified those with access to piped water and toilet facility in Cape Town (see
Tables 4, 5 and 6) (Stats SA, 2016a; Stats SA, 2016b).

Table 4: Cape Town tenure status by ethnic group

Tenure System Cape Town South Africa

Do not know 9109 0.7% 15221 1%
Occupied rent-free 109 558 8.7% 192 880 9.7%
Other 45939 3.6% 94 492 6.1%

52.5% | 992344 | 54.1%
16.2% | 266413 | 10.9%

Rented from others (incl. the municipality and social 43 344 3.4% 73 700 2.7%
housing)

Rented from a private individual 186 399 147% | 296679 | 15.6%
Unspecified 1817 0.1% 2147 0.1%

Source: Community Survey, 2016

Table 5: Cape Town access to piped water

Access type Cape Town South Africa

Borehole in the yard 2 506 0.1% 861 663 1.5%
Borehole outside the yard 386 0% 830 812 1.5%
Flowing water/stream/river 163 0% 2 632 668 4.7%
Neighbour’s tap 8 341 0.2% 1 063 867 1.9%
Other 2 865 0.1% 327 185 0.6%
Piped (tap) water inside the dwelling/house 3216323 80.3% 23 571 808 | 42.4%
Piped (tap) water inside the yard 428 063 10.7% 16523269 | 29.7%
Piped water on community stand 280 550 7% 5116890 9.2%
Public/communal tap 64 451 1.6% 2550910 4.6%
Rainwater tank in the yard 357 0% 625 667 1.1%
Spring 208 0% 318 633 0.6%
Watercarrier/tanker 586 0% 1117 194 2%
Well 218 0% 113 088 0.2%

Source: Community Survey, 2016

Table 6: Cape Town toilet facility

Facility type Cape Town South Africa

Bucket toilet (collected by municipality) 123730 | 3.1% 598182 | 1.1%
Bucket toilet (emptied by household) 19410 | 0.5% 433 056 | 0.8%
Chemical toilet 45041 | 1.1% | 2786090 5%

11
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Ecological toilet (e.g. urine diversion) 362 0% 198599 | 0.4%
Flush toilet connected to a public sewerage system 3709571 | 92.6% | 31166 983 56%
Flush toilet connected to a septic tank or conservancy tank 67645 | 1.7% 1401181 | 2.5%
None 28160 | 0.7% | 1332582 | 2.4%
Other 7766 | 0.2% 948 024 | 1.7%
Pit latrine/toilet without ventilation pipe 2267 | 0.1% | 8250950 | 14.8%
Pit latrine/toilet with ventilation pipe 1 064 0% | 8538007 ] 15.3%

Source: Community Survey, 2016

1.9 Sampling

The study used a multi-stage sampling procedure that combined Cluster Sampling (CS) and
Random Sampling (RS) for selecting the participants for the study. Cluster Sampling was used
to break the population down into clusters of both high- and middle-income areas.
Geographical location was used as the main determinant for these households. Random
Sampling was then used for randomly identifying the households from each cluster.

1.9.1 Cluster Sampling (Estimation of a population total)

The first step in the CS process was to develop a point estimate for the total population, this
was calculated as follows:

f=1n/N where:

f = sampling fraction

n = sample size

N = mother population

1.9.2 Random Sampling

The original plan was to combine the CS with Systematic Random Sampling (SRS). The SRS
is a type of probability sampling method in which sample members from a larger population
are selected according to a random starting point but with a fixed, periodic interval (the
sampling interval), suitable for selecting households for a face-to-face interview. However,
because of COVID-19, it was impossible to follow this sampling so households were randomly
selected from the clustered areas, whilst ensuring reasonable representation of households.

1.10 Data collection

Data was collected using a structured questionnaire. Questionnaires were administered by data
enumerators using the SurveyMonkey online data collection platform. The data enumerators
were responsible for sending out questionnaires in their respective areas, monitoring responses
and cleaning up data from returned questionnaires. Postgraduate students were recruited and
trained in enumeration and recording the data appropriately. The questionnaires designed for
the study were subjected to a validation process for face and content validity. For validation of
the instrument, copies of the questionnaire and copies of the research questions were given to
economists experienced with market trends and CVM analysis. These experts ensured the
appropriateness and adequacy of the instrument, and any recommendations were factored in.
Once validated, a pilot test was carried out on ten households. This was done to ascertain:

how the subjects will react to the questionnaire;

whether the items are clear enough and easily understood;

whether there is the need to include more items in certain areas; or

whether there are some items to which they would not like to respond; as well as

12
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to determine the workability of the proposed method of data analysis for the study.

1.11 Ethics Approval

The Human Science Research Council (HSRC) ethics committee approved the ethics for this
project.

1.12 Data Analysis

The data collected from the field was analysed using TIBCO software from Statistica. A
combination of dichotomous choice approach questions, open-ended and closed-ended
questions (Yes or No) were used in answering the research questions.

13
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RESULTS

1.13 Sample

From a population of 233 843 urban households, a sampling fraction equal to 0.0016, leading
to a total sample size of 374 was adopted. A total of 400 questionnaires were sent out (to cover
400 households), however only 350 were completed and returned, making the response rate
87.5%. However, 38 of these cases were responses from rented properties so they were
removed from the sample, leaving a total of 312 fully completed questionnaires. Of these 312
households, 127 were from middle-income areas and 187 from high-income areas.

1.14 Procedure

Upon ethical approval by the HSRC the questionnaires were disseminated using the
SurveyMonkey platform, targeting sampled areas. The use of the platform made it easy for
households to be selected according to the sampling criteria, based on area of jurisdiction
(middle- to high-income areas) and income bracket. The use of income bracket ensured the
elimination of households who may not be able to afford changing even if they wanted to.

A brief introductory explanation and scenario about water scarcity, as well as the amount of
water used by the different sanitation systems were provided to the respondents before
determining their levels of WTP for the change. The concept of saving water by using water
saving or waterless sanitation systems and its attributes were explained before starting the
bidding game. This was part of the awareness campaign.

The questionnaire started off by asking demographic and socio-economic questions, then
participants’ value orientations, awareness of current water and sanitation challenges,
perceived benefits and risk, as well as their willingness to change to a more water efficient
system. The questionnaire had a brief description of the project and its importance including
an explanation of the process. The questionnaires had both open-ended and closed-ended
questions.

1.15 Measures

A regression analysis was conducted to establish the probability that the household will be
willing to pay to change and use the new re-engineered sanitation systems. Three dependant
variables were used — two as dummy dependent variables (1 for Yes and 0 for No), and the
other as a categorical dependant variable. A set of other variables was introduced as the
explanatory variables as shown in Table 7.

Table 7: Variable of the CVM

Dependent variable Independent variable

1 Awareness of the necessity Income, knowledge of sanitation systems, current condition of toilet,
to switch (NSNW) amount spent on water bill, perceived benefit, perceived risk.

2 Willingness to Switch to Income, knowledge of sanitation systems, current condition of toilet,
High Efficiency System amount spent on water bill, perceived benefit, perceived risk.
(WTS)

14
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3 Amount Willing to Income, knowledge of sanitation systems, current condition of toilet,
Pay/Willingness to amount spent on water bill, perceived benefit, perceived risk.
Pay(WTP)

1.16 Characterisation of the respondents
From the sample (n=312), 51% were male household heads with the remaining 49% being
female. The largest proportion of the respondents were between 30 and 44 years of age (41%),

followed by an age range between 45 and 60 years (28%) (Table 8).

Table 8: Socio-economic characteristics of respondents

Variables Frequency Percentage (%)
Gender

Male 158 51
Female 154 49
Age

19-29 61 20
30-44 128 41
45-60 87 28
>61 36 11
Monthly Income

Below R1 000 96 31
Between R10 001-R30 000 25 8
Between R30 001-R50 000 105 34
Between R50 001-R100 000 56 18
Above R100 001 30 9
Education

Primary 33 11
Secondary 30 9
Matric 64 20
Tertiary 185 60

Most of the participants are highly educated, with 60% having a tertiary qualification, 20%
having completed Matric, 9% having secondary education, and 11% having primary education.
The highest number of participants (34%) earns between R30 001 and R50 000 monthly, 31%
earns below R1 000, and 18% earns above R50 001, with only 8% earning between R10 001
and R30 000.

1.17 Toilet systems

All the respondents still use the full waterborne sanitation system. The toilets are connected to
sewer and treatment works systems that use a lot of water. The water is used to flush the excreta
from the toilet pan and convey it in underground pipes to a sewer treatment works that is some
distance from the households. On average these households use between 6 and 13 litres of
water per flush, depending on the age of the toilet. While a substantial number of respondents
(48%) are not sure how old their toilets are, 18% have relatively new toilets that are between 0
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and 10 years old, 13% have toilets that are between 10 and 30 years old, and 5% have toilet
systems installed more than 30 years ago. A small fraction of the participants (1%) have a dual
flush system.

Of note, a high number of the participants (40%) have not been exposed to re-engineered toilet
systems that can be used at home. In most cases, their understanding is that these systems are
only suitable for mobile features such as airlines or trains. A small fraction of these participants
are, however, aware of the low efficiency levels of their toilet systems (described as number of
flushes >1 use per person). However, even though their systems were not highly efficient in
flushing out excreta, they were still reluctant to change the system.

1.18 Water Spend

The largest proportion of households (26%) spend between R100 and R400 per month, whilst
21% spend between R400 and R600 a month. Only 16% had a high expenditure on water which
was above R600, and most households think the amount they spend on water is not reasonable
but rather too expensive. A larger number of the participants (36%) do not think their toilets
are wasting water, whilst about 26% agreed that their toilet system wastes a lot of water. Out
of these households, 41% has had water leakages, spending anything between R1 000 and
R10 000.

1.19 The Contingent Valuation Method

Three regression analyses were done to establish the probability that the household would be
WTP to switch to a water-saving sanitation technology being the dependent variable for the
first regression. The second regression was the probability that the household would be WTP
to switch to a water efficient toilet, and the third regression was the amount households would
be willing to pay. Probability of WTP was then related to a set of explanatory variables,
including variables on demographic characteristics, socio-economic characteristics and water
use of the surveyed households. In estimating the determinants of WTP to change the sanitation
system, some of the variables were not statistically significant, hence the decision to drop them
from all three regression models. The statistically significant variables for the three WTP
regression models were income, the toilet system, toilet efficiency, water bill, perceived
benefits and perceived risk.

1.20 Willingness to Pay (WTP)

The main aim of this study was to elicit the households’ willingness to pay and switch to the
new re-engineered water saving sanitation systems. One of the specific objectives of the study
was to investigate the possible factors determining WTP for the households to switch to water
saving toilet systems.

1.20.1 Estimating the WTP to switch to a more water efficient toilet system

To solicit users’ willingness to adopt the new re-engineered water saving toilet systems,
participants on the study were asked if they:
1. think it is necessary to switch to the water saving system; and
2. were willing to switch to a high efficiency toilet system (described as ‘flush once with
minimal water’).
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About 53% of the respondents thought it was necessary to switch systems and of those, 68%
were willing to switch to a high efficient water saving toilet (Table 9).

Table 9: Willingness to switch and pay for re-engineered toilet system

Percentage

Do you think it is necessary to switch? Yes 53
(No 47

Willingness to switch to High Efficiency System? Yes 68
[No 32

Further to this, the respondents were asked how much they were willing to pay for the switch
to waters saving sanitation systems. About 48% were willing to pay an amount below R1 000,
whilst 45% were willing to pay an amount between R1 001 and R5 000. Only 6% were willing
to pay an amount above R5 001 (Table 10).

Table 10: Frequency of amount participants are willing to pay

Category Frequency table

Count Percentage
Below R1 000 150 48%
Between R1 001-R5 000 143 45%
Above R5 001 19 6%
Total 312 100%

1.20.2 Non-Willingness to Pay

As has been noted there is still a significant number of respondents who were not willing to
switch to using re-engineered toilets systems or a high-efficiency water saving toilet. In most
cases, a respondent’s refusal was usually associated with lack of interest in the topic of the
survey (Stephens and Hall, 1983). Therefore, it seems reasonable to assume that people who
are less interested in the ‘good’ will value it differently from their more interested counterparts.
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1.20.3 Mean and standard deviation of key variables

Means, standard deviation and correlation results of the nine key variables in the CVM model are reported in Table 11 below. As expected, the
standard deviation from this study was not large. This shows that the individual values did not deviate much from the mean — an indication that
most of the respondents held relatively similar views.

The mean monthly income is R29 835.44 (R29 098.05), and the amount they are willing to pay to switch to a new water saving sanitation system
on a monthly average is R1 000 (R1 389.30). The water bill for these households on a monthly basis averages at R336.75 (R261.53).

Table 11: Means, standard deviation and Pearson correlation of the CVM model

Correlations: Marked correlations are significant at p<0,05000

N=312
Variable Means Std. Dev. 1 2 3 4 5 6 7 8 9
Income (1) 29794.87 | 28920.72 1.00 | -0.05*% | -0.34% 0.19 0.22 | 0.05** | -0.08% | 0.06** 0.00
Sanitation system (2) 1.59 1.07 | -0.05% 1.00 -0.5* 0.00 | 0.02* | -0.01* 0.00 -0.16 0.00
Toilet efficiency (3) 1.53 0.81 -0.34 -0.05 1.00 -0.19 | -0.14* | -0.02%* 0.02%* -0.05 | 0.04*
Water bill (4) 336.58 260.94 0.19 0.00 | -0.19% 1.00 | 0.08** 0.10 | -0.10* | -0.11% 0.17
Perceived benefit (5) 1.40 0.49 0.22 0.02* | -0.14* 0.08* 1.00 | 0.06** | 0.07** | -0.01* | 0.06**
Perceived risk (6) 1.45 0.50 | 0.05** | -0.01* | -0.02% 0.10 0.06 1.00 | -0.01*| -0.03* | -0.07*
Willingness to Switch to new system (7) 1.47 0.50 | -0.08%* 0.00 0.02* -0.10 | 0.07** | -0.01%* 1.00 | 0.09** | -0.11
Willingness to Switch to high efficiency (8) 1.32 0.47 | 0.06** -0.16 | -0.05* -0.11 | -0.01* | -0.03* | 0.09** 1.00 -0.27
Amount Willing to Pay (9) 1 006.41 1395.89 0.00 0.00 0.04* 0.17 | 0.06** | -0.07* -0.11 -0.27 1.00

Note: One or two asterisks (*) means significance at the 5% level and 10% levels respectively
NB: Toilet efficiency measured by the number of flushes required to clear out excrement
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Important to note was that income had no correlation with the amount the participants were
willing to pay (B=0), and neither was the type of toilet the household had. However, income
was positively correlated with the level of awareness of the efficiency of the toilet system —
meaning the higher the household income the more they are willing to switch to a high efficient
toilet system (=0.04:P<0.05).

Income was also positively correlated with perceived benefits and negatively correlated with
perceived risk (f=0.06:P< 0.1) and (B=-0.07:P<0.05). This means that households with higher
income perceived the benefit of switching their current sanitation systems, although they did
not perceive the risk of not switching as that important.

The sanitation system was positively correlated with perceived benefit (f=0.02:P<0.05),
meaning that the household’s current sanitation system have a positive bearing on how they
view potential benefits of changing. There was also a negative but significant correlation of
perceived benefit and toilet efficiency (f=-0.14:P<0.05). Households with a high efficiency
toilet did not see the benefits of changing, whilst those with low efficiency toilets perceived
the benefits of changing. These households also had a negative correlation with willingness to
switch to a high efficiency toilet (B=-0.05:P<0.05), meaning the higher the toilet efficiency, the
lower the need or willingness to change.

Income was however negatively correlated with willingness to change systems (B=-
0.08:P<0.05), meaning the higher the income the lower the household was willing to change.
This could be explained by the fact that such households could afford paying the water bill
with ease, whilst low-income households would be struggling with the water bill and thus
willing to change to a more efficient system. The only significant correlation with the water
bill was the perceived benefit (f=0.08:P<0.1). The water bill did not significantly influence
most of the variables — an expected reaction from households as it was relatively lower than
the amount households were willing to pay to change.

Household’s willingness to switch to a new system was positively correlated with the
household’s willingness to switch to high efficiency systems (=0.09:P<0.1). This is an
important observation because if these households do switch, they only switch to high
efficiency toilet systems. The positive correlation of perceived value with the sanitation system
(B=0.02:P<0.05); water bill (p=0.08:P<0.1); willingness to change the system
(B=0.07:P<0.05); and amount households are willing to pay (=0.06:P<0.1) are very important
observations. Overall perceived value can be described as a subjective construct that will differ
between consumers, cultures and over time. Perceived value has also been acknowledged in
market research as central to the understanding of consumer behaviour. The positive correlation
in this case is therefore a good indicator of the positive value consumers have towards saving
water.

The purpose of the payment question was to obtain information about the consumer's WTP.
The WTP responses was statistically analysed to obtain an estimate of mean WTP. The mean
WTP was then compared with the cost of installing a new toilet. The Department of Water and
Sanitation (DWS) has estimated that providing a dry sanitation solution can cost up to R11 500
per toilet, whilst the participants WTP mean was R1 000. This result explains why even when
they understand the perceived benefits of changing, most households do not change.
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1.20.4 Logistic regression model

A logistic regression model with three dependant variables was used and is shown in Table
12. This was important in testing the significance of each of the independent variables which
are key for the CVM.

Table 12: Results of the regression analysis for NSNW, WTS and WTP

Dependant | Independent Intercept | Coefficient- | R? Adjusted P-value

variable variable (D) (D) R?

NSNW Income 2123 -0.092976 | 0.579 | 0.459 0.03479**
Toilet system -0.012295 0.82873
Toilet efficiency -0.019988 0.74372
Water bill -0.096744 0.04867**
Perceived benefit 0.093860 0.10811
Perceived risk -0.003703 0.94821

WTS Income 1619 0.054263 | 0.475 | 0.357 0.375944
Toilet system -0.163923 0.033705*
Toilet efficiency -0.069090 0.252691
Water bill -0.132663 0.022041**
Perceived benefit -0.012001 0.834768
Perceived risk -0.025968 0.644543

WTP Income 1219 -0.018211 | 0.049 | 0.031 0.154431
Toilet system -0.001127 0.766368
Toilet efficiency 0.078572 0.983974
Water bill 0.195898 0.193742
Perceived benefit 0.068011 0.000774*
Perceived risk -0.094459 0.237978

Note: One or two asterisks (*) means significance at the 1% and 5% levels respectively

With regards to willingness to switch to a new sanitation system, only income and the amount
spent on water were significant at p<0.05, with coefficients of (f=0.03 and $=0.048). The R?
however is 0.579, meaning only 58% of the willingness to switch sanitation system is
significantly explained by these variables, an indication of robust analysis and results.

With regards to willingness to switch to a water efficient toilet (toilet system), the household
toilet system and water bill were significant (8=-0.16 and B-0.02) at p<0.05. The R? is 0.475,
meaning only 47.5% of the independent variables significantly explains the willingness to
switch to high efficiency toilet.

With regards to the amount participants are willing to pay to switch, only the perceived benefit
variable was statistically p<0.001 (B=0,000774). The R? is 0.049, meaning only 4.9% of the
participants are willing to pay to switch. This variable is explained by the perceived benefit
variable.
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DISCUSSION

The main aim of the study was to solicit household’s willingness to pay for changing their
current sanitation systems towards using water saving sanitation technologies. This was
achieved through the following aspects:

1.21 Create awareness and predict changes in demand for re-engineered sanitation

systems

Most people who have access to water and have never experienced drought may not be aware
or fail to understand the significance of saving water in socio-economic development.
Therefore, a stronger appreciation of the variety of society-wide benefits of water saving
sanitation infrastructure is required. To promote water saving practices at the household and
community level and to create sustained behavioural change, professional marketing or specific
water saving campaigns, which is a common activity in the commercial sector, will be needed.
This should be supported by an enabling environment with political responsibility and the will
to create a legal framework that furthers sanitation initiatives. Such initiatives would enhance
the lobbying of policy makers who will be armed with relevant facts and arguments, and it will
also allow them to grasp the many cross-sectoral and economic gains sanitation brings, thus
allocating resources and creating policies and strategies that strengthen public and private
capacity to provide and manage sanitation services.

There are four key approaches to raising awareness. These include:
1. raising overall public awareness;
2. professional marketing of sanitation to those lacking access;
3. stimulating private sector interest in the sanitation market; and
4. advocating to decision makers in the public, private and civil sectors.

Raising awareness will help to:
1. create public and political awareness;
2. initiate public and policy discussions; and
3. generate an enabling environment and policy changes that lead to action.

This study has revealed that income, the amount spent on the water bill and perceived benefits
influence the household’s decision to change. Therefore, this means a strategic approach
towards increasing the awareness of perceived benefits is required. The low score for perceived
benefits is an indication of the consumers’ lack of awareness on how the change to a water
efficient sanitation system can benefit them, hence the importance of raising public awareness
and sanitation marketing to increase the efficiency and sustainability of sanitation
improvements.

The study may have been piloted in an urban area, but it is recommended that rural areas be
included in future studies. These areas are usually the most affected by the lack of water from
time-to-time and could benefit from waterless sanitation infrastructure. Rural residents can be
accessed through their Traditional Leaders or traditional authorities.
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1.22 Use the Stated Preference (SP) approach to measure and compute the household’s

Willingness to Pay (WTP) to switch to re-engineered sanitation systems

This study used the Contingent Valuation Method to analyse the determinants of Cape Town
households’ willingness to pay to switch to a new sanitation system to save water. Participants
were given an option to choose whether they will be willing to change their entire sanitation
system or just change the toilet currently used to a high efficiency toilet. The study used three
dependant variables being (1) willingness to switch to a new sanitation system; (2) willingness
to switch to using a high efficiency toilet; and (3) the amount the consumer is willing to pay
for the switch.

1.22.1 Household income

Income was the most statistically significant criterion to explain both the probability that
consumers will be willing to switch the entire sanitation system, or just switch and use a high
efficiency toilet system. The study confirmed the hypothesized causal relationship between
income and household’s willingness to switch to a new sanitation system, as well as willingness
to change the toilet to a high efficiency toilet. Households with high income had a negative
relationship to willingness to switch their sanitation system as they can afford to pay the bill
without issues more often. However if they switched, they would choose a high efficiency
toilet. Household income also had a positive relationship to perceived benefit, and negatively
affects households’ perceived risk. Ironically, one would have expected households with lower
income to highly perceive the benefits of switching to a new sanitation system that would save
them water and ultimately save on the water bill. However, the negative relationship between
income and perceived risk means households with higher income did not regard their reluctance
to change their sanitation or toilet systems as posing risk towards the future sustainability of
water. The reverse being that those with lower income perceived the risk associated with not
switching their current sanitation system, however, were still not willing to switch. The reason
for not changing was not clear.

1.22.2 Water bill

The amount households spend on water bills was significant with both willingness to change
the sanitation system and willingness to change to a high efficiency toilet. However, it was not
significant with the amount households were willing to pay to change. The water bill had a
negative relation with these variables though, an indication that the higher the water bill, the
lower the probability they would change. However, the average amount these households spend
on water is minimal, explaining why the water bill is less likely to push households towards
changing their sanitation system.

1.22.3 Perceived benefit

The perceived benefit of the change was significant with the amount households were willing
to pay to change. The R? is low though (R?=0.049), which means only 4.9% of the amount
consumers are willing to pay is explained by their perceived benefit. The perceived benefit had
a positive correlation with the type of toilet the household is currently using, the amount spent
on water, perceived risk of not changing, willingness to change the entire sanitation system and
the amount the household is willing to spend to change. This presents a positive outlook by the
households regarding willingness to make an effort to save water through sanitation. The R?
may be low for this variable, but it is a positive start. However, it had a negative relationship
with the efficiency of the toilet currently used by the household and willingness to change to a
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high efficiency toilet. This means households that had a high efficiency toilet did not see
benefits of changing — an expected result as their current toilet is already saving water. But
suffice to say there is still a possibility that this could be due to the lack of awareness of
perception of how the new system functions.

1.23 Identify strategies and actions for improved sanitation demand among households

Research has shown that one-size-fits-all sanitation strategies do not necessarily work. To reach
different communities and their different needs, there is a need to develop specific targeted and
tailored strategies for each group. This is important to ensure resources are not being wasted
on installing facilities that are later misused or never used because they do not meet the local
demand. Understanding the demand for improved sanitation in the local context is therefore
critical if facilities are to be continually used and valued.

Current sanitation systems are inherently limited in their ability to address the new challenges
for (waste) water management that arise from the rising demand to save water. These
challenges include the installation and use of highly efficient and water saving infrastructure
and water (re)use. New opportunities to address these challenges arise from the new, re-
engineered sanitation systems, a system innovation that combines elements of source
separation, local treatment, reuse, and less use of water. This new sanitation is available, but
not yet widely adopted. Implementation was hindered amongst other things by the lack of
insight into the general public's willingness to engage in new sanitation, and the resulting
uncertainty about this among decision makers and other stakeholders in wastewater
management, as well as the public’s minimal knowledge on the systems for them to understand
the potential benefits attached.

Water and sanitation project planners and or manufacturers also need to take into consideration
that sanitation responsibilities span multiple stakeholders and cannot just be improved by the
distribution of a product. So unlike other issues, tackling sanitation requires generating a
significant amount of support from a political, financial, cultural and socio-economic
perspective. It is also important to understand what underlies household behaviour as the first
point, then focus on what the impact of that behaviour is on themselves, on the environment,
on those they care about. There are cultural, social, religious norms that underlie behaviours
around sanitation that also need to be understood.

1.23.1 Dissemination of information

Sufficient information should be provided in accessible and culturally appropriate ways.
Providing timeous information about benefits and disadvantages of an initiative allows people
time to think about the issues, consider implications, and formulate their views. An informed
public will understand the trade-offs, be able to contribute meaningfully, and have greater trust
with the project proponent. Several methods will be used to disseminate information from this
study. This includes but is not limited to:
1. the use of reputable water and sanitation magazines;

ii.  sharing information with relevant district/local municipalities;

iii.  presentation in conferences; and

iv.  publication in journals.

This report has already been presented to the Women in Water conference hosted by the WRC.
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1.24 Develop guidelines to regulate the use of re-engineered sanitation systems and

inform future strategies and policies

The current norms and standards for water and sanitation have, over the last few decades,
inadvertently focused on addressing water services and backlogs, unintentionally overlooking
the effects this type of sanitation has on the long-term sustainability of water. Several strategies
and guidelines have been developed towards giving direction on different elements in water
and sanitation. These were either developed by the Department of Water and Sanitation,
Department of Local Government and Traditional Affairs or Department of Human Settlement.
An extensive consultation process is an integral part of the guideline development process and
is mostly required to ensure inclusivity of all relevant stakeholders. Most importantly was
determining why the guidelines are necessary, which this study has attempted to justify.
However, an extensive consultation process will ensure that such guidelines meet a national
need, have a public health perspective and does not duplicate existing resources. Also, the
consultation process will determine if the guidelines are of an urgent need should they be
developed into a strategy or policy. Relevant bodies like the WRC can lead such a dialogue
and process. The dialogue should also address issues such as compensation or possible
incentive for change by sanitation consumers.
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CONCLUDING REMARKS AND RECOMMENDATIONS

Overall, results confirm that water saving is important to Cape Town households, which are
willing to pay for incremental changes in service levels. There is, therefore, scope to improve
sanitation services in Cape Town even at a higher water price. More precisely, the estimates of
WTP obtained in this study indicate the possibility of introducing a demand-driven programme
to expand the coverage of re-engineered sanitation systems that can save water. This is
important because household water and sanitation services are an individual household
responsibility and must be demand responsive. For users to benefit maximally, they must also
understand the link between their own health, good hygiene and toilet facilities. However, the
way in which sanitation services are provided must consider the growing scarcity of good
quality water in South Africa. Sanitation services must be sustainable in terms of both capital
and recurrent costs. A multi-disciplinary research approach is necessary for assessing demand
for improved sanitation if sound strategies and actions are to be developed.

In summary, income, amount spent on water bills and type of toilets currently used by
households, amongst other factors, matter in people’s choice or willingness to pay premiums,
as well as the amount they are willing to pay for changing their entire sanitation system or just
the toilet facility. Of interest was the fact that perceived risk or perceived benefits did not
influence participants’ willingness to change. One would have assumed that the risk of running
out of water in the city would influence the decision of households to use water saving
technologies, more especially after the city experienced a recent drought. However, it is
important to note that if the household is not convinced that they have control over the risk,
they will most likely not be motivated to do anything about it, unless if households are
panelised for wasting water. Also, assuming rational behaviour, consumers only change
behaviour if the change is to their benefit. Households will therefore only change behaviour if
they are aware of available water saving options and the benefits thereof. Moreover, water
conservation remains a collective effort and more apparent when individuals believe that water
is scarce and perceive that other consumers are also conserving it.

The findings of this study also buttress the fact that due to contextual differences, formative
research and evidence is critical in informing successful planning, designing, and
implementation of sanitation facilities. The water and sanitation regulatory agencies in South
Africa should put in place awareness strategies to sensitise households and/or individuals on
the benefits of using water saving sanitation systems (or at least changing to a water saving
toilet) and explore innovative mechanisms to ensure that these systems are sustainable.

1.25 Validation and triangulation of results

Triangulation is a technique used to analyse results of the same study using different methods
of data collection or different samples. It is used for three main purposes: to enhance validity,
to create a more in-depth picture of a research problem, and to interrogate different ways of
understanding a research problem. Most often, triangulation helps validate research findings
by checking that different methods or different observers of the same phenomenon produce the
same results. It can also be used to interrogate inconsistencies and data that are not expected to
align. It is recommended that this study be extended to two more provinces or cities with
completely different dynamics to Cape Town and the Western Cape. The suggestion is that it
be extended to Durban (KwaZulu-Natal) and Pretoria/Johannesburg (Gauteng). This will
provide a more representable sample at national level.
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The study could also explore the response from other industries that stand to benefit from such
initiatives. For instance, the agricultural industry can use the faecal waste to make fertiliser, a
composting toilet, for instance, may provide the needed resource for that. When extending the
project to other provinces, it may help to also include these industries. There is also a need to
engage with other players in the sanitation food chain like the toilet manufacturing industry, to
understand from their perspective this kind of market, as well as expectations from this market.

26



WILLINGNESS TO PAY FOR AND USE RE-ENGINEERED TOILET SYSTEMS

REFERENCES

Andersson K, Dickin S and Rosemarin A (2016) Towards “sustainable” sanitation:
challenges and opportunities in urban areas. Sustainability 8 (12) 1289.

Arrow K, Solow R, Portney PR, Leamer EE, Radner R and Schuman H (1993) Report of the
NOAA panel on contingent valuation. Federal register 58 4601-4614.

Bair SP (2018) Malleable Rationality. Ohio State Law Journal 79 (1) 17.

Bateman 1J, Cole MA, Georgiou S and Hadley DJ (2006) Comparing contingent valuation
and contingent ranking: A case study considering the benefits of urban river water
quality improvements. Journal of environmental management 79 221-231.

Cameron TA (1992) Combining contingent valuation and travel cost data for the valuation of
nonmarket goods. Land economics 302-317.

Carson RT and Czajkowski M (2014) The discrete choice experiment approach to
environmental contingent valuation. In: Handbook of choice modelling, Hess S and
Daly A, Edward Elgar Publishing.

Carson RT and Hanemann WM (2005) Contingent valuation. In: Handbook of environmental
economics, Mler KG, Vincent JR, Vol. 2, Elsevier.

Chunga RM, Ensink JHJ, Jenkins MW and Brown J (2016) Adopt or adapt: sanitation
technology choices in urbanizing Malawi, PLoS One 11 (8) e0161262.

Coftey D, Spears D and Vyas S (2017) Switching to sanitation: understanding latrine
adoption in a representative panel of rural Indian households. Social Science &
Medicine 188 41-50.

Conway TJ, Tans PP, Waterman LS, Thoning KW, Kitzis DR, Masarie KA and Zhang N
(1994) Evidence for interannual variability of the carbon cycle from the National
Oceanic and Atmospheric Administration/Climate Monitoring and Diagnostics
Laboratory global air sampling network. Journal of Geophysical Research:
Atmospheres 99 22831-22855.

Czajkowski M, Hanley N, LaRiviere J, Neilson B and Simpson K (2016) Information and
learning in stated-preference studies. Working Papers. Faculty of Economic Sciences,
University of Warsaw.

Czajkowski M, Vossler CA, Budzinski W, Wisniewska A and Zawojska E (2017) Addressing
empirical challenges related to the incentive compatibility of stated preferences
methods. Journal of Economic Behavior & Organization 142 47-63.

de Bekker-Grob EW, Ryan M and Gerard K (2012) Discrete choice experiments in health
economics: a review of the literature. Health economics 21 145-172.

Dean AJ, Lindsay J, Fielding KS and Smith LDG (2016) Fostering water sensitive citizenship
— Community profiles of engagement in water-related issues. Environmental Science
& Policy 55 238-47.

Donnenfeld Z, Crookes C and Hedden S (2018) A delicate balance: Water scarcity in South
Africa. ISS Southern Africa Report 2018 1-24.

Gibberd JT (2018) Sanitation options for sustainable housing: A decision making tool. In:
Out-Of-The Box 2018 Human Settlements Conference Proceedings, Pretoria,
Gauteng, South Africa, 24-25 October 2018, 115. CSIR, Pretoria, Gauteng, South
Africa.

Green Cape (2017) 2017 Market Intelligence Report.
htips..//www.greencape.co.za/assets/Uploads/GreenCape-Water-MIR-2017-
electronic-FINAL-v1.pdf.

Green Cape (2019) 2019 Market Intelligence Report.
https://www.greencape.co.za/assets/Uploads/WATER-MIR-2019-WEB-01-04-
2019.pdf)

27


https://www.greencape.co.za/assets/Uploads/GreenCape-Water-MIR-2017-electronic-FINAL-v1.pdf
https://www.greencape.co.za/assets/Uploads/GreenCape-Water-MIR-2017-electronic-FINAL-v1.pdf

WILLINGNESS TO PAY FOR AND USE RE-ENGINEERED TOILET SYSTEMS

Haines V, Kyriakopoulou K and Lawton C (2019) End user engagement with domestic hot
water heating systems: Design implications for future thermal storage technologies.
Energy Research & Social Science 49 74-81.

Hoehn JP and Randall A (1987) A satisfactory benefit cost indicator from contingent
valuation. Journal of Environmental Economics and Management 14 226-247.

Hynes S, Campbell D and Howley P (2011) A choice experiment versus a contingent
valuation approach to agri-environmental policy valuation. Working paper 173.
Galway: Department of Economics, National University of Ireland, Galway.

Jacobs-Mata IM, De Wet B, Banoo I, Meissner R, De Lange WJ and Strydom WF (2018)
Understanding residential water-use behaviour in urban South Africa. In: The
Sustainable Water Resource Handbook, Barnes G, The essential guide to resource
efficiency in South Africa, Vol. 8, Alive2green, South Africa.

Johnston RJ, Boyle KJ, Adamowicz W, Bennett J, Brouwer R, Cameron TA, Hanemann
WM, Hanley N, Ryan M and Riccardo Scarpa (2017) Contemporary guidance for
stated preference studies. Journal of the Association of Environmental and Resource
Economists 4 319-405.

Langford M and Russell AFS (2017) The human right to water: theory, practice and
prospects, Cambridge University Press.

Lede E and Meleady R (2019) Applying social influence insights to encourage climate
resilient domestic water behavior: Bridging the theory-practice gap. Wiley
Interdisciplinary Reviews: Climate Change 10 (1) e562.

Lombard WA (2020) Water resource management in South Africa: current affairs. FarmBiz 6
(1) 6-9.

Maas A, Dozier A, Manning DT and Goemans C (2017) Water storage in a changing
environment: the impact of allocation institutions on value. Water Resources
Research 53 672-687.

Maas A, Goemans C, Manning D, Kroll S, Arabi M and Rodriguez-McGoftfin M (2017)
Evaluating the effect of conservation motivations on residential water demand.
Journal of environmental management 196 (4) 394-401.

McFadden D (1986) The choice theory approach to market research. Marketing science 5
275-297.

Media statement by The Minister of Water and Sanitation, Ms Nomvula Mokonyane,
National Sanitation Indaba (2015) https://www.polity.org.za/article/dws-national-
sanitation-indaba-2015-05-18.

Mitchell RC and Carson RT (1989) Using surveys to value public goods: the contingent
valuation method, Allan S, Resources for the Future, Washington D.C., United States
of America.

Mudombi S, Nyambane A, von Maltitz GP, Gasparatos A, Johnson FX, Chenene ML and
Attanassov B (2018) User perceptions about the adoption and use of ethanol fuel and
cookstoves in Maputo, Mozambique. Energy for sustainable development 44 97-108.

Nabangchang O, Jianjun J, Indab A, Thuy TD, Harder D and Subade RR (2008) Mobilizing
Resources for Marine Turtle Conservation in Asia: A Cross-country Perspective.
Asean Economic Bulletin 25 (1) 60-69.

Niroomand N and Jenkins GP (2020) Estimation of households' and businesses' willingness
to pay for improved reliability of electricity supply in Nepal. Energy for sustainable
development 55 201-209.

Randall A, Ives B and Eastman C (1974) Bidding games for valuation of aesthetic
environmental improvements. Journal of Environmental Economics and Management
1 132-149.

28


https://www.polity.org.za/article/dws-national-sanitation-indaba-2015-05-18
https://www.polity.org.za/article/dws-national-sanitation-indaba-2015-05-18

WILLINGNESS TO PAY FOR AND USE RE-ENGINEERED TOILET SYSTEMS

Rhodes B and McKenzie T (2018) To what extent does socio-economic status still affect
household access to water and sanitation services in South Africa? Journal of
Economic and Financial Sciences, 11 (1) 1-9.

Rolfe J, Windle J, McCosker K and Northey A (2018) Assessing cost-effectiveness when
environmental benefits are bundled: agricultural water management in Great Barrier
Reef catchments. Australian Journal of Agricultural and Resource Economics 62 373-
393.

Ryan M, Mentzakis E, Jareinpituk S,and Cairns J (2017) External validity of contingent
valuation: comparing hypothetical and actual payments. Health economics 26 1467-
1473.

Stats SA (2016a) Community Survey. http.//www.statssa.gov.za/?’page id=6283..

Stats SA (2016b) GHS Series Volume VIII: Water and Sanitation, In-Depth Analysis of the
General Household Survey 2002-2015 and Community Survey 2016 Data. Report no.
03-18-07 (2002-2015), Statistics South Africa, Pretoria, Gauteng, South Africa.

Sarker AR, Islam Z, Sultana M, Sheikh N, Mahumud RA, Islam T, Van Der Meer R, Morton
A, Khan Al and Clemens JD (2020) Willingness to pay for oral cholera vaccines in
urban Bangladesh. PLoS One 15 ¢0232600.

Strydom HA, King ND, Fuggle RF and Marinus AR (2009) Environmental Management in
South Africa. Juta and Company Ltd.

Thakur R and Srivastava M (2014) Adoption readiness, personal innovativeness, perceived
risk and usage intention across customer groups for mobile payment services in India.
Internet Research 24 (3).

Waliczek TM, Wagner NC and Guney S (2020) Willingness to Pay for a Specialty Blend
Compost Product Developed from Brown Seaweed Harvested from Coastal Regions
in Texas. HortTechnology 1 1-9.

Wehn U and Montalvo C (2018a) Exploring the dynamics of water innovation: Foundations
for water innovation studies. Journal of Cleaner Production 171 S1-S19.

Wehn U and Montalvo C (2018b) Knowledge transfer dynamics and innovation: Behaviour,
interactions and aggregated outcomes. Journal of Cleaner Production 171 S56-S68.

Weng W, Morrison M, Boyle KJ and Boxall PC (2017) The effect of the number of
alternatives in choice experiment questions. In: 2017 Annual Meeting, Chicago,
Illinois, United States of America, 30 July-1 August 2017, No 259179. Agricultural
and Applied Economics Association, Milwaukee, Wisconsin, United States of
America.

Whittington D (2010) What have we learned from 20 years of stated preference research in
less-developed countries? Annual Review of Resource Economics 2 209-236.
Whittington D, Hanemann WM, Sadoff C and Jeuland M (2009) The challenge of improving
water and sanitation services in less developed countries, Now Publishers Inc, Delft,

The Netherlands.

Whittington D, Lauria DT, Wright AM, Choe K, Hughes JA and Swarna V (1993) Household
demand for improved sanitation services in Kumasi, Ghana: A contingent valuation
study. Water Resources Research 29 1539-1560.

Whittington D and Pagiola S (2012) Using contingent valuation in the design of payments for
environmental services mechanisms: a review and assessment. The World Bank
Research Observer 27 261-287.

Willis KG and Garrod GD (1993) Valuing landscape: a contingent valuation approach.
Journal of environmental management 37 1-22.

Witt B (2019) Contingent valuation and rural potable water systems: A critical look at the
past and future. Wiley Interdisciplinary Reviews: Water 6 e1333.

29


http://www.statssa.gov.za/?page_id=6283

WILLINGNESS TO PAY FOR AND USE RE-ENGINEERED TOILET SYSTEMS

30



	EXECUTIVE SUMMARY
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	ACRONYMS & ABBREVIATIONS
	INTRODUCTION
	1.1 Adoption and Use of New Technologies
	1.2 The behaviour change framework table
	1.3 Aims and objectives of the study
	1.4 Summary of work to date

	POLICY AND LEGISLATIVE FRAMEWORK
	THE EXPERIMENTAL DESIGN
	1.5 Awareness and demand for re-engineered sanitation systems
	1.6 Stated Preference (SP) approach and household’s Willingness to Pay (WTP)
	1.6.1 History of Stated Preference
	1.6.2 Choice-Based Stated Preference
	1.6.3 Stated Preference Application
	1.6.4 Potential Bias for Stated Preference
	1.6.5 The Contingent Valuation Method Approach
	1.6.6 Willingness to Pay

	1.7 Identification of strategies and actions for improved sanitation demand

	METHODS AND PROCEDURES
	1.8 Population of Interest
	1.9 Sampling
	1.9.1 Cluster Sampling (Estimation of a population total)
	1.9.2 Random Sampling

	1.10 Data collection
	1.11 Ethics Approval
	1.12 Data Analysis

	RESULTS
	1.13 Sample
	1.14 Procedure
	1.15 Measures
	1.16 Characterisation of the respondents
	1.17 Toilet systems
	1.18 Water Spend
	1.19 The Contingent Valuation Method
	1.20 Willingness to Pay (WTP)
	1.20.1 Estimating the WTP to switch to a more water efficient toilet system
	1.20.2 Non-Willingness to Pay
	1.20.3 Mean and standard deviation of key variables
	1.20.4 Logistic regression model


	DISCUSSION
	1.21 Create awareness and predict changes in demand for re-engineered sanitation systems
	1.22 Use the Stated Preference (SP) approach to measure and compute the household’s Willingness to Pay (WTP) to switch to re-engineered sanitation systems
	1.22.1 Household income
	1.22.2 Water bill
	1.22.3 Perceived benefit

	1.23 Identify strategies and actions for improved sanitation demand among households
	1.23.1 Dissemination of information

	1.24 Develop guidelines to regulate the use of re-engineered sanitation systems and inform future strategies and policies

	CONCLUDING REMARKS AND RECOMMENDATIONS
	1.25 Validation and triangulation of results

	REFERENCES

