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ABSTRACT

The current environmental challenges that most middle- and low-income countries have been experiencing has led to new 
environmentally sustainable and economically viable sanitation solutions, such as waterless systems with source separa-
tion of human waste. We conducted a cross-sectional study in eThekwini municipality to explore the post-implementation 
challenges of urine diversion dehydration toilets (UDDTs) after a decade of installation and the adaptive processes necessary 
to increase the sustained use of the toilets. A structured questionnaire was administered to 17 499 households in 65 rural 
and per-urban areas of eThekwini using mobile phone technology. Results report low levels of satisfaction with the facilities 
as well as an association between perceived smell in the toilets and malfunctioning of the pedestal, and low use of UDDTs 
when a pit latrine is present in the dwelling perimeter. Conclusions relate to the importance of educational and promotional 
activities that stress the economic return derived from reusing urine and excreta in agricultural activities.

Keywords: Sanitation, urine diversion toilets, user satisfaction, South Africa

INTRODUCTION

Over recent years concerns have been raised within the global 
scientific community about the environmental challenges and 
shortfalls that our planet is experiencing. The Rio de Janeiro 
Earth Summit of 1992 first introduced to the policy agenda the 
alarming issues of climatic change, environmental degradation 
and natural resource scarcity (Langergraber and Muellegger, 
2005; Redclift, 2005). The global environmental crisis has 
aggravated, among others, the distribution and availability 
of water, in particular in low- and middle-income countries. 
Approximately 1.2 billion people live in areas characterised 
by water scarcity and a further 1.6 billion live in conditions 
of water stress, with subsequent impacts on the achievement 
of environmental sustainability and eradication of extreme 
hunger (UN-Water, 2006). Population growth and rapid urban-
isation further exacerbate this trend by undermining govern-
ments’ ability to provide basic services and ensure food security 
(Austin and Van Vuuren, 2001). The impacts of inadequate 
water and lack of sanitation on human lives translate into 
environ mental and health challenges which further fuel the 
vicious circle of poverty (Langergraber and Muellegger, 2005).

South Africa, with other Sub-Saharan countries, is classi-
fied as a water-stressed country, with a yearly per capita avail-
ability of between 1 100 and1 700 m3 of freshwater (UNEP, 
1999). Scientists have estimated that by 2050 South Africa will 
experience a progressive decrease of (economically usable) 
freshwater resources, which will force the country to develop 
adaptive mechanisms for water conservation and waste-
water management (Austin and Van Vuuren, 2004). With the 

realisation that conventional centralised wastewater treat-
ments, using drinking water to flush toilets, are environmen-
tally unsustainable and present financial and environmental 
costs for governments (Esrey, 2000), alternative waste man-
agement options are to be sought. These are based on a novel 
characterisation of environmental pollution, moving from 
disposal of sewage to the reuse of urine and faeces, and are 
based on a re-conceptualisation of sanitation, from the ‘drop-
flush-forget’ model to protection of the  environment at source 
(Drangert, 1998; Austin and Van Vuuren, 2004) by means 
of ‘drop and reuse’ models. It is estimated that each year an 
average adult produces 500 ℓ of urine and 50 ℓ of faeces, from 
which sources of nutrients, in particular, nitrogen (N), potas-
sium (K) and phosphorus (P), can be recovered in quantities 
which are approximately equal to the amount of food ingested 
(Drangert, 1998). 

Ecological economists argue that growth which uses natu-
ral resource capital and throws this away as waste is no longer 
sustainable, and has reached its optimal scale. The ecologist’s 
credo, by which economies can develop without growing, 
implies a revolutionary change in people’s mindsets and per-
ceptions towards their waste (Daly and Farley, 2004).  In an 
era where we are encouraged to think about reusing our waste, 
through recycling of material and recovering of nutrients, it 
is essential to understand the socio-technical implications for 
new forms of waste management. 

This contribution presents and discusses results from one 
of the biggest cross-sectional post-implementation studies 
of urine diversion dehydration toilets (UDDTs) in Southern 
Africa. The assessment of users’ acceptance of the service and 
the status of the toilets themselves is extremely important in 
view of the recent involvement of eThekwini Municipality in 
the research and development of new waste management prac-
tices, such as the collection of urine for struvite production and 
the reuse of nutrients in agriculture.
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Dry sanitation: the eThekwini 
Model

South Africa’s water and sanitation 
backlog is undoubtedly related to 
its historical development and the 
neglect of formerly Black urban 
and rural areas since the colonial 
and Apartheid eras (Chaplin, 2004; 
Penner, 2010). The end of Apartheid 
marked the transition from the 
supply of water and sanitation based 
on racial lines (with White South 
Africans being privileged over the 
remaining population), to the estab-
lishment of water and sanitation 
access as a principle of human dig-
nity, to which every South African 
has a right. 

The implementation of dry 
sanitation in eThekwini municipality 
can be traced back to the beginning 
of 2001, when the municipal bound-
aries expanded from 1 366 to 2 297 
km2, encapsulating a total population 
of 3.5 million. The newly-included 
parts of eThekwini Metro were rural 
or peri-urban areas comprising 
approximately 75 000 houses, 80% 
of which had no appropriate water 
or sanitation facilities (Gounden et 
al., 2006). Exacerbating the uneven 
distribution] of resources is the high 
degree of migration which affects 
both urban and peri-urban areas of 
eThekwini municipality. These range 
from ‘deep rural’ areas; to peri-urban 
areas to dense informal settlements 
adjacent to formal, relatively more 
central areas of the city (Roma et al., 
2011).  The urgency to provide ade-
quate sanitation to the new areas was 
further fuelled by a cholera epidemic 
which occurred in the province of 
KwaZulu-Natal from August 2000 
to July 2001, with 105 389 registered 
cases and 219 documented deaths (Mudzanani et al., 2003). 
This incident and the consequences for the population’s health 
focused the Government’s attention on the need  to -address 
the water and sanitation backlog as a matter of urgency, 
through the implementation of an integrated water and sanita-
tion project followed by hygiene education and training (Roma 
et al., 2010). South African legislation (DWAF, 2001) set the 
ambitious goal to provide access to all South Africans to at least 
basic sanitation facilities by 2014, under the slogan ‘sanitation is 
dignity’ (Eales, 2008). In adapting national regulations, several 
municipalities, and, in the first instance, eThekwini, identified 
UDDTs as the minimum standard for sanitation (DWAF, 2003). 
This political vision however hardly matches the aspirations 
of poor South Africans, who, after the service discrimination 
during Apartheid, aspire to achieve the same infrastructural 
services offered to the White population, which in this instance 
is in-house flushed toilets and piped water (Eales, 2008).

In addressing national legislation, eThekwini Municipality 

has embarked on a project which aims to provide a urine  
diversion dehydration toilet (UDDT) and a yard tank, filled  
free of charge with 9 kℓ of water per month (EWS, 2010), to  
all households in un-served rural and peri-urban areas of  
eThekwini Municipality. At the time this cross-sectional study 
was conducted, official statistics revealed that an estimated  
74 606 households in 65 areas had UDDTs installed (Fig. 1). 

The eThekwini model of dry sanitation is a waterless system 
which features a double-vault dry ventilated toilet based on 
separation of urine from faeces. The collected urine is diverted 
to a soak away which penetrates the soil, and a plastic pedes-
tal is located above the first chamber, which collects faeces, 
anal cleansing material and bulking agents. Once the first 
vault is full, the pedestal is moved over to the second vault. 
Once the latter is full, the content of the first vault, which has 
undergone pathogen deactivation, is manually emptied and 
buried. Typically, one vault takes between 6 to 12 months to fill, 
depending on household size and diet type. 

 
  Figure 1

UDDT project areas
Source: eThekwini Municipality, Water and Sanitation Unit
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At the current stage, the eThekwini model of dry sanitation 
does not involve the reuse of human urine and excreta. Several 
risk assessments on the reuse of faecal material from UDDTs 
have been conducted, with unfavourable results in terms of 
excreta re-use. Trönnberg et al. (2010), for instance, screened 
samples from the faecal vaults of 120 UDDTs in eThekwini and 
found a high occurrence of both protozoan and helminth infec-
tions: Ascaris lumbricoides (59%), Giardia intestinalis (54%), 
Trichuris trichiura (48%), Cryptosporydium spp. (21%) and Taenia 
spp. (18%). The high pathogen load recorded in these areas sug-
gests the need for further community health and hygiene educa-
tion as a prerequisite for human waste reuse which complies with 
WHO guidelines for sludge reuse in agriculture (WHO, 2006).

This cross-sectional study was commissioned by eThekwini 
Municipality to explore the current status of use of UDDTs and 
problems associated with use. The information gathered during 
the study was deemed necessary to inform future waste recy-
cling policies at municipal and national level. This study sought 
to answer the following research questions:
•	 What are the post-implementation issues emerging from 

monitoring of UDDTs in eThekwini Municipality?
•	 What are the adaptive processes which take place in 

ensuring sustainability of dry sanitation in eThekwini 
Municipality?

METHODOLOGY

To respond to the above-described research questions a cross-
sectional study was designed, which employed a structured 
questionnaire administered to 17 449 householders in 65 
areas of eThekwini Municipality. The purpose of the survey 
was to evaluate the use and conditions of UDDTs, whilst also 
answering questions related to the social acceptability of the 
systems. The survey, conducted between January and May 
2011, used mobile phone technology (Mobenzi Researcher, 
formerly Mobile Researcher) to collect, collate and analyse the 
data. A pilot test of data collection and the elicitation instru-
ment was conducted between December 2010 and January 
2011. Considering the magnitude of the sample size, mobile 
phones were a more cost-effective method, which allowed for 
better quality control of the data (monitoring fieldworkers in 
real time) and lower storage costs than pen and paper surveys. 
Furthermore, the use of mobile phones proved to be relatively 
quick compared to conventional methods. 

This study employed a structured, closed-ended question-
naire to collect data on use, benefits and maintenance of the 
UDDTs in all implementation areas. The research instrument 
consisted of 14 questions exploring patterns of use and the per-
ceived benefits of UDDTs, as well as an observation checklist 
that was compiled by trained enumerators. The questionnaire 
was translated into IsiZulu, programmed in JavaScript and 
loaded onto the mobile phones. To elicit experiences of UDDT 
technologies, users were randomly selected during transect 
walks in the communities. Random selection promoted reli-
ability, preventing the emergence of bias in selecting respond-
ents. The required sample size per settlement was calculated 
using the following formula, based on the total population size, 
sampling error, and a confidence level of 95% (Israel, 1992). 

 n = (N/ (1 + N*e^2)

where:  
n  = sample size
N  = total population
e  = sampling error

Through this formula an appropriate sample size was calcu-
lated for each intervention area. Enumerators were selected 
among educated local people, and, depending on the area’s 
dimensions, an appropriately sized team was identified. 
Enumerators were trained on the research instrument, data 
collection through the use of mobile phones, as well as on 
respondent selection. As house numbers were not always 
available to pre-select the sample frame, enumerators were 
instructed to choose every 7th house in the area until the 
desired sample frame was reached. The use of mobile phones 
for administering the survey enabled the researcher to track 
progress in data collection, as well as to assess enumerators’ 
performances.

RESULTS

The aggregate results for the 17 448 households investigated 
are reported here. The household characterisation is reported 
in Table 1.

TABLE 1
Household characteristics

Household size
Min 1
Max 30
Mean 6.80

Monitoring and evaluation conducted by municipal 
environmental health officers in the areas of implementation 
reported that several households had UDDTs converted into 
flush toilets. To identify this practice and thus explore patterns 
of use for UDDTs, questions related to the presence of other 
sanitation systems or the conversion of UDDTs were asked. Of 
the total sample of respondents, 8.4% (1 465) reported having 
converted their UDDT into a flush system and were therefore 
not further considered in the survey (Table 2). 

TABLE 2
Households that converted UDDTs into flush toilets
HHS with UDDTs not 

converted
into flush toilets

HHS with UDDTs 
converted

into  flush toilets

Total

n % n %
15 983 91.5% 1 465 8.4% 17 448

As discussed in the introduction, conventional flush toilets 
are considered as the standard to which poor African people 
should aspire (Eales, 2008). Whether some areas with con-
verted UDDTs (such as Zwelisha and KwaNgcolosi) are located 
in close proximity to the central parts of eThekwini connected 
to the sewer line was not established, and there is insufficient 
evidence to either prove or disprove the hypothesised presence 
of a spatial pattern in toilet acceptance and usage, based on 
assumptions reported from municipal environmental health 
workers. 

Furthermore, a considerable percentage of households 
14% (2 243) reported having an unimproved pit latrine in close 
proximity to the dwelling, and 84% of these pit latrines were 
reported to still be in use. The use of an alternative sanitation 
facility may be dictated by several reasons, such as the closer 
proximity of the pit latrine to dwellings, personal habits and 
perceptions of what represents a dignified sanitation system.
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A high proportion of UDDT users was identified, with 80% 
(n = 12 760) of households reporting always using the toilet and 
only 13% (n = 2 074) using the toilets some of the time. Areas 
such as Cliffdale (88%), Masuku (89%), Mnamatha (90%) and 
Ngomweni (100%) have the highest proportion of households 
using the UDDT most of the time. Only 7% (n = 1 117) of the 
households interviewed reported never using their UDDTs; 
these were located among the areas of Gundintaba, Ngonoma, 
Wood Glen Rural, Mahlabathini, Msunduzi, Bux Farm and 
Denge.

Of the valid sample of 15 983 households, 85% (n = 13 582) 
of households reported that all members use the UDDT; in 
8% (n = 1 302) of dwellings only some family members use 
the UDDT and in 6.5% (n = 1 029) of households nobody 
uses the UDDT. Further investigation is needed to categorise 
which household members do not use UDDTs and whether 
trends can be identified across age and gender.  Areas such as 
Eshekelekhleni (14%), Wood Glen Rural (13%), Bux Farm (10%), 
Msunduzi (10%) and eSthumba (10%) had the highest propor-
tion of households that had never used their UDD toilets. 
Conversely, areas like Thafeni, Mhali and Umzinyathi had the 
smallest proportion of households whose members had never 
used the toilets (0–1%). Respondents were asked to explore 
if male household members used the urinals in the UDTTs. 
Urinals are used by 51% (n = 8 101) of male respondents. 

The majority of sampled households (90%) reported hav-
ing received education on the use and maintenance of UDDTs 
(Table 3).

The vast majority of the households (83.8%; n = 8 730) 
reported that their vaults were emptied by a family member, 
whilst only a small proportion (9.2%; n = 959) hired an entre-
preneur to perform the task. 

eThekwini’s rural water and sanitation project aimed, 
among other things, to increase local job opportunities by 
training and recruiting local skills such as construction and 
maintenance contractors, establishing local businesses for the 
supply of building material (bricks, sand, pre-packed dry and 
concrete mix). A high proportion of households (83%) felt that 
the installation of UDDTs did not play any role in increasing 
employment in the study area (Table 4). Only 14% confirmed 
that installation of UDDTs had contributed to job creation in 
the area.  This low rate of response from households confirm-
ing the economic benefits of the UDDT programme to the local 
people indicates how the economic benefits of UDDTs are not 
easily visible to their users. 

TABLE 4
Increased job creation in UDDTs areas

Responses Frequency
(n)

Percentage
(%)

Respondents who reported UDDTs 
to have increased employment in the 
area

2 196 13.7

Respondents who believe UDDTs did 
not increase employment in the area

13 254 83.3

Respondents uncertain about 
UDDTs having increased employ-
ment in the area

463 2.9

Total 15 913 100

Respondents were requested to identify the three most 
common challenges experienced with UDDTs since their 
installation. Among these, perception of smell from the toilets 
(71% of cases and 27% of responses), lack of privacy from doors 
not closing properly (57% of cases and 22% of responses), the 
use of poor material and workmanship for construction (32% of 
cases and 12% of responses) and the urine pipe not being con-
nected properly (31% of cases and 12% of responses) were rated 
as the major challenges faced in the use of UDDTs (Fig. 3).
  The results from observations of the UDDTs conducted by 
enumerators supported households’ responses concerning the 
main challenges of using the toilets (Table 5). Observations 
reveal that most doors are in place, pedestals are functioning, 
and vent pipes and back covers are in place. However, field-
workers report that 84% of toilets smell and 24% of the pedestal 
covers were misplaced and not functioning.

TABLE 3
Respondents who received information about 

UDDT use and maintenance
Responses Frequency

(n)
Percentages

(%)
Respondents who reported having 
been informed about UDDTs use 
and maintenance

14 319 90

Respondents who reported not to 
have been informed about UDDTs 
use and maintenance

1 073 6.7

Respondents who are unsure 520 3.3
Total 15 983 100
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Figure 2
Reported frequency of UDDT emptying

eThekwini’s rural and peri-urban sanitation programme 
places responsibilities for maintaining UDDTs on households, 
in an attempt to improve their sense of ownership for the facil-
ity. Household members are responsible for the daily cleaning 
and maintenance of the facility, for ensuring removal of dried 
faeces from the vault (approximately every 6 to 12 months), as 
well as using ash or sand. To ensure environmental health regu-
lations are complied with, eThekwini provides each household 
with equipment to safely dispose of the faecal material (such as 
shovels, masks and gloves). If household members do not want 
to participate in vault emptying, they can use the services of 
local private emptier contractors, trained by and established 
with help from the municipality. The majority of households 
(65.5%; n = 10 414) reported to have emptied the UDDT vault, 
followed by 28% (n = 4 460) who have never emptied it (Fig. 3). 
Of these respondents, approximately 27% (n = 2 803) reported 
that their vaults had been emptied once since installation, 26% 
(25.6%; n = 2 659) reported that it had been emptied twice; 13% 
(n = 1 343) reported that it had been emptied 3 times and 35% 
(n = 3 613) had emptied their vaults more than 3 times (Fig. 2). 
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TABLE 5
Observations of the functionality of UDDTs

Observation Yes No
n % N %

Door in place 12 012 75.2 3 901 24.4
Roof in place 14 264 89.2 1 649 10.4
Pedestal functioning 12 108 75.8 3 805 23.9
Pedestal cover in place 11 987 75.0 3 805 23.9
Vent pipe in place 13 245 82.9 2 668 16.7
Back cover in place 13 312 83.7 2 601 16.3
Fly screen on the vent 
pipe in place

13 030 81.5 2 883 18.1

Toilet smells 13 407 84.3 2 506 15.7

Since the toilet smell was reported to be one of the most 
critical problems, the causes of smell were further investi-
gated. A Pearson Chi-Square test was conducted to examine 
whether there is an association between perceived UDDT 
smell and the poor connection of the urine pipe when the 
pedestal is moved (Table 6). The results revealed that there is a 
significant association between the two variables (c2 = 46.114, 
df =1, p < 0.001). 

DISCUSSION

This large cross-sectional study provides an overview of the 
conditions of UDDTs in eThekwini Municipality after almost 
a decade since the installation of the toilets. Among the most 
important post-implementation issues emerging from the 
survey was the high proportion of sampled population report-
ing low satisfaction with UDDTs (70%). We compared results 
from this survey with a monitoring study on 1 100 respondents 
conducted between 2003 and 2004 in a few of the same areas 
of eThekwini Municipality (HSRC, 2004). Although our cross-
sectional study did not focus on the same subjects as the 2004 
study, the comparison shows that the total level of satisfaction 
has decreased since 2003/04. Whilst in 2004, 78.4% of respond-
ents reported to be satisfied with the UDDTs implemented 

TABLE 6 
Pedestal functioning and UDDT-smell cross tabulation

Smelling toilet
TotalNo yes

Urinary pipe not connected  
when pedestal is moved

No 3 345 7 619 10 964
Yes 1 249 3 700 4 949

Total 4 594 11 319 15 913

TABLE 7
Pit latrine presence and  level of satisfaction with UDDTs: 

Cross tabulation
Level of satisfaction with  UD 

toilets
Total

Very 
satisfied

Satisfied Not 
satisfied

Have a pit 
latrine

Yes 116 517 1 610 2 243
No 931 3 219 9 520 13 670

Total 1 047 3 736 11 130 15 913
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Figure 3
Most common 

problems experienced 
with UDDTs

Household members were asked to report their level of 
satisfaction with the UDDTs: 23 % of respondents claimed to 
be satisfied with UDDTs and 7 % ‘very satisfied’. However, the 
majority of respondents (70%) were not satisfied with UDDTs 
(Fig, 4). 

It was hypothesised that the presence of an alternative sani-
tation system (such as private pit latrine) may affect the level  
of satisfaction with UDDTs (Table 7). Results from a Pearson 
Chi Square test show the presence of an association between 
low satisfaction with UDDT and ownership of a pit latrine  
(c2 = 9.328; df = 2; p = <0.05).
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Reported satisfaction with UDDTs
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(51.3% strongly agreed and 27.1% agreed) the level of satisfac-
tion in the cross-sectional study is below 30%.  These results 
are also corroborated by previous research on satisfaction 
with UDDTs in South Africa (Matsebe and Duncker, 2005), 
where findings show that user satisfaction with UDDTs has 
decreased with time in the KwaZulu-Natal and Northern Cape 
provinces. As illustrated in previous contributions (Drangert, 
2004), expectations play a fundamental role in shaping people’s 
attitudes towards sanitation systems. The end of Apartheid, 
brought several expectations for the provision of basic services 
(such as water and sanitation) by Government to the previ-
ously-neglected Black and mixed communities. 

Similarly, the challenges reported by UDDT users in  
eThekwini Municipality (poor construction and smell) are 
comparable to those reported by users in other areas of the 
country (Holden et al., 2004; Duncker et al., 2007). In the 
Northern Cape Province, for instance, poor construction 
materials and techniques resulted in the urine pipes being too 
narrow, leading to blockages and subsequent smell problems. 
In eThekwini Metro, toilets’ smell was also reported as a con-
straint to their use. From the analysis of the data collected 
and reported in Table 6, an association was identified between 
users’ perceptions of smell and the fact that the pedestal was 
not in place. This may be linked to poor workmanship and 
inappropriate use of the system, and further technical inspec-
tions are recommended. A comparison with similar studies 
conducted in developing countries enabled us to identify a 
series of common hurdles to acceptance and sustained use of 
UDDTs and EcoSan.  These are summarised in Table 8.

TABLE 8
Hurdles to acceptance of UDDTs

Hurdles References Country

Smell/odour
Current study;
Holden et al. (2004) South Africa

Drangert (2004) Ethiopia
Maintenance issue Holden et al. (2004) South Africa
Distance from 
Household Current study South Africa

Handling excreta
Holden et al.(2004) South Africa
Drangert (2004) Ethiopia

Comfort Holden et al.(2004) South Africa
Privacy, security Holden et al. (2004) South Africa

Capital costs
Holden et al. (2004) South Africa
Nuwagaba (2011) Uganda
Lungu et al. (2008) Malawi

Some adaptive processes which emerged from this study 
are highlighted for further investigation. As reported in Table 
7, an association was identified between poor satisfaction with 
UDDTs and presence of a private pit latrine in the household’s 
yard. This study focused merely on the UDDTs system with-
out considering aspects such as its location in relation to the 
users’ dwelling. As highlighted by a growing body of evidence 
(Drangert et al., 2004; Roma et al., 2010), perceptions of sani-
tation systems are often related to convenience and privacy, 
which are associated with having a toilet within close proxim-
ity of the dwelling. This may explain the reason why those 
respondents who have a pit toilet reported low satisfaction 
with UDDTs, as pits are conveniently positioned close to the 
dwelling. Thus, as suggested for other studies conducted on 
UDDTs in Mexico (Drangert et al., 2004), there are reasons to 

explore the option of having UDDTs indoors or immediately 
adjacent to the dwelling. A further hypothesised explanation 
for low satisfaction with UDDTs is that users do not perceive 
any difference between a pit latrine and EcoSan and do not 
recognise their added value. In South Africa, in fact, any form 
of sanitation system that does not involve flushing is still seen 
as a sub-standard type compared to the flush toilets to which 
the poor population aspire (Duncker, 2006; Duncker et al., 
2007). A mechanism to increase adaptation would be to link 
the sanitation facilities to the economic revenue stemming 
from reuse and recycling of human waste, so that appropriate 
use and maintenance are increased.  In Uganda, Tumwebaze 
et al. (2011) showed that users’ awareness of the economic 
value of EcoSan is associated with toilet uptake and coverage. 
The key to improve acceptance is for users to understand the 
importance and potential of waste as a useful resource. To do 
so, educational activities and participatory approaches should 
be conducted based on an in-depth understanding of people’s 
learning culture. In Tanzania, Shayo (2004) showed that the use 
of PHAST (participatory hygiene and sanitation transforma-
tion) methodology at all stages of project implementation in the 
piloting of EcoSan toilets in Dar Es Salaam has resulted in high 
acceptance of the toilets.

CONCLUSIONS

This contribution represents one of the largest cross-sectional 
studies exploring user acceptance of dry sanitation, and as such 
makes a valuable contribution to scientific understanding of the 
effectiveness of this relatively new technology. Dry sanitation 
is spreading rapidly as a technological solution in developing 
countries to address the capital costs, infrastructural issues 
and environmental considerations linked to sewer systems. 
Through the analysis of user feedback this study has high-
lighted critical post-implementation issues that have emerged 
with UDDTs in eThekwini Municipality, a decade after their 
installation. Addressing user satisfaction is a fundamental 
component in implementing the next stage of ‘drop and reuse’ 
sanitation. In this respect, educational activities would play a 
fundamental role in help overcoming negative perceptions and 
societal barriers towards excreta reuse. Furthermore, constant 
monitoring of adoption processes should be further investi-
gated in routine evaluations to identify causation and thus 
intervene to increase sustainability of the systems.
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