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Abstract
From the analysis of the Dongsheng project which applied ecological sanitation in multi-
storey buildings in China, we found that technical deficiencies, managerial problems and
incorrect usage of the urine-diverting toilets resulted in the poor performance of the
Dongsheng ecological sanitation system. Lack of standards or guidelines, and lack of policies
or regulations are significant challenges in implementing the ecological sanitation system.
Residents in the Dongsheng eco-town have positive attitudes toward reusing human faeces
and urine in agriculture since China has a long tradition of this. However, the residents did not
know very well about the value of urine, and the local farmers did not want urine. Women in
China are more concerned with sanitation from a health aspect than men. Higher education
level is connected to more positive attitudes towards human faeces and urine and their reuse.
However, there is no link between income status and the attitudes of users. The supply chain
for ecological sanitation systems is weak in urban China and needs to be improved. Apart
from the demand side and supply side of ecological sanitation, enabling ecological sanitation
to go to scale in an urban context depends on physical, environmental, technical and policy
factors.

Key words: Dongsheng project, ecological sanitation, human faeces, urban China, urine-
diverting toilets
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1. Introduction
The concept of ecological sanitation has gained increasing attention in recent years since
conventional sanitation is not a suitable solution in neither developed nor developing
countries. The concepts of conventional sanitation which are based on flush toilets, a water
wasting technology, and water-based sewage systems, assume that human excreta are a waste
and suitable for disposal, whereas the concept of ecological sanitation recognizes human
excreta and water from households as a resource that should be treated for re-use
(Langergraber & Muellegger, 2005). Winblad et al. (2004, Ch1) pointed out the three basic
principles of ecological sanitation: preventing pollution instead of controlling it after the
pollution occurs; treating the urine and the faeces safely; using the sanitized products for
agricultural production. From the perspective of ecological sanitation, the treated excreta can
be applied as fertilizer and the treated greywater can be used for irrigation purposes in
agriculture. The approach of ecological sanitation can be considered a better solution for
solving sanitation problems.

Urine-diverting toilet system, one of the significant sanitation solutions, has been promoted as
a way to conserve water and nutrient resources. According to Berndtsson (2006), human urine
which takes up only 1% of the household wastewater volume has a contribution of 80% of the
nitrogen and 55% of the phosphorus in that wastewater. Source-separated urine has a higher
proportion of directly plant-available nitrogen than other organic fertilizers (Crockett et al.,
2003). Richert et al. (2010) also said that compared with organic fertilizers, urine has an
advantage that the phosphorus exists in plant-available forms. Urine is recognized as a high
quality and low cost fertilizer since it can be used directly or after storage (Richert et al.,
2010). The faecal matter has a high concentration of P, K and organic matter. The organic
matter can not only improve soil structure, increase the buffering and the water-holding
capacity, but can also be used as an energy source for the soil microorganisms (Jonsson et al.,
2004).

The efficient nutrient recycling and the reduction of water and energy consumption indicate a
great potential of urine separation to support sustainable sanitation in the future. Even though
the urine-diverting toilets have great market potential, they face public perception and
acceptance challenges. A study based on the survey of 467 Swiss farmers concluded that
farmers’ acceptance of a urine-based product would be high if they really need to purchase
additional fertilizers (Crockett et al., 2003). Crockett et al. (2003) indicated that generating
greater interest in using these treated excreta as alternative fertilizers would increase the
market acceptance of urine-diverting toilet systems and may lead to a large-scale adoption of
urine-diverting toilets. In addition, a favorable political environment for urine-diverting toilets
can ensure an incentive for the market to accept these (Windberg & Bigot, 2006). The
marketing campaign for urine-diverting toilets usually emphasizes the ecological and
sustainable concept to distinguish this product from others in the market (Crockett et al.,
2003). Crockett et al. (2003) stated that urine-diverting toilets need to be promoted as an
energy-efficient, environmentally responsive, innovative, technologically advanced and
flexible residential design.

Political commitment, community awareness and acceptance, and the right marketing
approach within sanitation management are crucial factors for sanitation solutions to be
sustainable (Windberg & Bigot, 2006). Management capacity is also an important factor that
needs to be considered to ensure the selected technical arrangements to be efficient and
effective (Drangert, 2010). Thus, matching the sanitation technologies with the management
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capacity and local conditions is necessary to ensure the possibility of a long-term sustainable
sanitation solution (Drangert, 2010).

China has a long tradition of using human excreta, dating back to 3,000 years (Luo, 2002).
The Chinese recognized the value of using human excreta in crop production which enabled
them to sustain high population densities (Bracken et al., 2007). The human excreta were even
collected from cities and transported to rural areas for crop production. In addition, the human
excreta were sold as a commercial product in Wuhan, Beijing, and other cities before 1949
(Luo, 2002). Although the use of human excreta is still in practice, the percentage of using
human excreta has been decreasing since 1980. Instead, the use of chemical fertilizers is
increasing. Sanitation problems also exist in the traditional use of human excreta (Luo, 2002).
According to Liu and Wang (2002), an estimated 490 million tons of human excreta were
applied directly to the soil without any treatment each year. Safe disposal of human excreta
plays an important role in controlling infectious diseases (Liu & Wang, 2002).

Half of the urban population live in cities which have less than 50,000 people. Compared with
larger cities, these smaller cities lack sanitation facilities and development is slower (Winblad
et al., 2004, Ch1). From 1980 to 2008, the urbanization rate in China increased from less than
20% to 45%. In the past two decades, the annual increase of urban population in China was
more than ten million (Wang, 2011). The rapidly occurring urbanization in China leads to a
number of newly built urban areas facing problems of inadequate sanitation services (Zhou et
al., 2010). There is a growing competition between agricultural and urban areas for high
quality freshwater supplies in developing countries since population growth is mostly
occurring in urban and periurban areas (World Health Organization, 2006). This growing
competition will mainly take place in arid, semi-arid and densely populated regions (WHO,
2006). Out of 600 cities in China, more than 400 are facing water shortages (Wang, 2011).
There is a rapid depletion of groundwater in East and North China caused by growth in water
demand (Wang, 2011). Water pollution is another problem in the northern part as well as the
southern parts of China. As Wang (2011) mentioned, more than 75% of the river water
flowing through Chinese urban areas is inappropriate for drinking or fishing. Even though
over 1,000 wastewater treatment plants were set up between 2000 and 2006, merely about
50% of the discharges from municipal sources were treated (Wang, 2011).

Urine-diverting toilets are mostly used in densely populated residential areas of Scandinavia,
the US and Canada and also widely adopted in remote areas in Australia and in developing
countries (Crockett et al., 2003). In China, urine-diverting toilets were introduced to rural
areas in several provinces between 1997 and 1999 (Winblad et al., 2004, Ch3). Until 2003,
the successful development of urine-diverting toilets in rural areas of Guangxi province
caused the number of urine-diverting toilets increase to 685,000 in 17 provinces (Winblad et
al., 2004, Ch3). Although urine-diverting toilets have gained great success in rural areas, the
implementation of these toilets in multi-storey buildings in urban China is still a challenge.

Sweden-China Erdos Eco-town project, also called as the Dongsheng project, provided new
houses with an ecological sanitation system in multi-storey buildings in urban China. This
project planned to include a faeces system, a urine system, a greywater system and a solid
waste system, but in the end the source separation of solid and organic household waste was
not implemented. The project faced several problems during the design and implementation of
the faeces system, the urine system and the greywater system. There were frequent odour
problems from the faeces system, the urine system and the greywater system due to improper
design, poor construction and installation quality, poor management as well as improper
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usage by households (Zhu, 2007). Households did not accept the urine-diverting toilets, and
the local government did not have an interest in further technology development of the project,
and thus changed most of the urine-diverting toilets into flush toilets at the end of 2009
(Rosemarin, powerpoint 2009). Although the project has finished, it has generated significant
research results in urine-diverting toilet design, greywater treatment, ventilation, composting,
reuse of human faeces and urine in agriculture, user acceptance and economics. Therefore, the
Dongsheng project was studied in this thesis to find sustainable sanitation management and
suitable marketing strategies for urine-diverting toilets in urban China.

There is a lack of policies, legislations, and standards on ecological sanitation, and a lack of
education and marketing campaigns on urine-diverting toilets in urban China. The attention
paid on developing and scaling up ecological sanitation in urban areas is not enough. The
sustainable sanitation management and the marketing strategies in urban China need further
study and research.

1.1 Aim and Research Questions

In this paper, a case study of the Dongsheng project on applying ecological sanitation in
multi-storey buildings will be conducted. The views of the engaged professionals and the
residents will be collected. Some of the technical deficiencies and managerial problems will
be analyzed. Not only problems that appeared during different phases of the project, but also
experiences gained and lessons learned from the project will be discussed.

The aim of this paper is to analyze problems that appeared in the Dongsheng project, and to
find differences in residents' perceptions and attitudes on ecological sanitation due to gender,
education level as well as income level, and also to find influencing factors in developing and
scaling up ecological sanitation, and suitable marketing strategies for urine-diverting toilets in
urban China.

The research questions for the thesis are:
1. What kind of problems appeared during the design and implementation of the Dongsheng
project?
2. What is the residents' perceptions and attitudes on ecological sanitation (e.g. urine-diverting
toilets, human faeces and urine, greywater) in Dongsheng eco-town?
3. What are the differences in residents' perceptions and attitudes on ecological sanitation due
to gender, education level as well as income level?
4. What are the significant factors that enable ecological sanitation to go to scale?
5. What are the successful marketing strategies to generate demand for urine-diverting toilets
in urban China?
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2. Background

2.1 Dongsheng and its sanitation

Dongsheng is located in the southwestern part of Inner Mongolia Autonomous Region,
northern China. It has an area of 2200 km2 with an average altitude of 1460 m above sea level.
Dongsheng District is the geographical and political center in the Erdos Municipality. The
project site is shown in Figure 1.

In 2009, Dongsheng had a population of 444,000 (permanent residents), of which 412,900
were urban residents. The urbanization rate was 93%. In contrast, in 2003, the population of
permanent residents in Dongsheng was 260,000, of which 79.48% were urban residents
(EETP project document, 2004). It can be seen that the urban population in Dongsheng
increased rapidly, and it is still increasing. In 2003, the average annual income per capita for
urban inhabitants was 6,900 RMB1, whereas it was 2,500 RMB for rural inhabitants (EETP
project document, 2004).

Figure 1. A map showing the project site referred to as "Erdos Project area". (Rosemarin,
2009)

Dongsheng has a semi-arid continental monsoon climate and lies in the north temperate zone
with an annual mean temperature of 5.5 ℃. The local climate is characterized as cold, dry and
windy. The winter in Dongsheng is long and cold and lasts around 6 months. The maximum

1 1RMB = 0.1088 EUR (March, 2011)



7

frost penetration is 1.5 m. The annual precipitation is between 325 and 400 mm which is
concentrated in July and August and the annual evaporation is around 2043 mm. Dongsheng
is rich in natural resources such as coal and natural gas. The coal reserves in Erdos are one
seventh of the total coal reserves in the country.

In 2003, Dongsheng was one of the fastest developing cities and was also considered to be
one of the cities with the highest potential for further development (EETP project document,
2004). However, lack of local water resource became a bottleneck for its economic
development. Only seasonal rivers exist in this district and precipitation is the main water
resource. The groundwater level is generally about 10 m below ground, and there is lack of
groundwater due to a small infiltration rate. In 2004, the water supply from groundwater had a
capacity of 28,000 m3/day, which hardly met the demand (EETP project document, 2004).
Therefore, a project was carried out to divert water from Yellow River and had a capacity of
100,000 m3/day (EETP project document, 2004). In 2000, the average water consumption per
capita was 45 l/day and it increased to 90 l/day in 2003. Because of serious water shortage, to
one third of the urban residents, Dongsheng district only provided water three times per day,
each time lasting around 60 to 90 minutes. The other urban residents had water supply for the
whole day (EETP project document, 2004). The water price was increased steadily from 2.72
RMB/m3 in 2003 to 3.7 RMB/m3 in September 2008 (EETP project document, 2004; Zhu,
2007).

In 2003, there were 60,000 households in Dongsheng downtown, of whom 15,000 lived in
multi-storey buildings and 45,000 lived in single-storey houses (EETP project document,
2004). Around 20,000 households had private flush toilets, the others used 370 public toilets.
Of the 370 public toilets, 22 were flush toilets, 180 were deep pit latrines, and the rest (168)
were shallow pit latrines (EETP project document, 2004). Most of the households in the rural
areas used their own shallow pit latrines. The quality of those latrines in general was poor
which adversely affected the living environment and posed a risk to human health. The poor
sanitation condition aggravated the pressure on city water supply (EETP project document,
2004). This sanitation condition is a typical case in China.

According to EETP project document (2004), before 1985 in Dongsheng, the excreta from
flush toilets mixed with rainwater were disposed directly into the environment without any
treatment. In 1985, Dongsheng government started to build a wastewater system with
collecting pipes. This wastewater system covered 64% of the Dongsheng urban area in 2002.
Since 2000, rainwater was led through a 31 km long pipeline and collected into a ditch. In
2002, a wastewater treatment plant was put in place with a capacity of 30,000 m3/day.
However, the actual amount of processed wastewater was less than this, mainly due to the
lack of a sufficient wastewater collection pipes. The Dongsheng government additionally
planned to build two small scale wastewater treatment plants, each with a capacity of 2,000
m3/day. The industrial area had its own wastewater treatment plant with a capacity of 2,000
m3/day. In Dongsheng, there was also a solid waste station with 243 employees, 24 trucks and
12 waste transfer centers (EETP project document, 2004).

Due to the poor sanitation condition and the serious water shortage problem, Dongsheng
urgently needed to find a sustainable solution for its sanitation. Based on this background, dry
sanitation was considered as a solution to improve the local sanitation and to solve the water
shortage problem. In 2003, Sweden-China Erdos Eco-town project was initiated.
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2.2 Sweden-China Erdos Eco-town Project

The Sweden-China Erdos Eco-town project (EETP), also referred to as the Dongsheng project,
provided new houses with an ecological sanitation system in multi-storey buildings in urban
China. With 3,000 people using the system, this project became the largest ecological
sanitation system in China and in the world (Zhu, 2007). This project was carried out by
Stockholm Environment Institute (SEI) together with the government of the Dongsheng
District. It was considered as one part of the Sida-financed EcoSanRes programme (Zhu,
2006). EcoSanRes (ecological sanitation research) Phase 1 (2002-2005) emphasized on
developing urban solutions which include human excreta management, greywater
management, solid waste management, treated human feces and urine reuse in agriculture for
developed countries as well as developing countries (EcoSanRes Phase 2, 2006). The original
objectives of the Dongsheng project were:

- to provide urine-diverting toilets for human excreta management in multi-storey buildings;
- to provide greywater treatment for multi-storey buildings;
- to provide a source separation system for solid and organic household waste;
- to establish an eco-station;
- to carry out research and development activities (Jurga, 2009).

Thus, the Dongsheng project was a research and development project including a faeces
system study; a urine system study; a greywater system study; a ventilation study; a study of
reusing treated human faeces and urine in agriculture; a study of public acceptance and
awareness on ecological sanitation in urban areas; as well as an economic evaluation of the
ecological sanitation system (Zhu, 2007).

The project started in 2003 and the construction work started in 2004. There were 832 flats in
43 buildings completed in 2006. Within these 43 buildings, 42 were 4 or 5-storey buildings
and one was a two storey building. The on-site eco-station included a composting plant, a
solid waste management center, a management building, and a greywater treatment plant
including a septic-buffer tank and a post treatment pond. This project planned to include a
faeces system, a urine system, a greywater system and a solid waste system, but in the end the
source separation of solid and organic household waste was not implemented. The project
faced several problems during the design and implementation of the faeces system, the urine
system and the greywater system. There were frequent odour problems from the faeces
system, the urine system and the greywater system due to improper design, poor construction
and installation quality, poor management as well as improper usage by households (Zhu,
2007). Households did not accept the urine-diverting toilets any longer since they were more
vocal and organized than before. In 2009, the local government received a request to install
flush toilets. The local government did not have an interest in further technology development
of the project and changed most of the urine-diverting toilets into flush toilets at the end of
2009 (Rosemarin, powerpoint 2009). Four households kept on using urine-diverting toilets
after the project finished in order to help further research and development, but they also
changed to flush toilets in the middle of 2011.
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2.3 The management system in the project

The management system of the Dongsheng project primarily consisted of the SEI project team,
the Dongsheng Project Office as the representative of the Dongsheng government, and
Daxing construction company (Zhu, 2007). The SEI project team was responsible for project
research and development and provided training, testing and demonstration for different parts
of ecological sanitation system. It also provided retrofitting to the system due to improper
functioning during the operation (EETP Project document, 2004). According to Wang
(interview 2011), the Dongsheng Project Office focused on facilitating the coorperation with a
higher level of the Dongsheng government, and the coorperation between the SEI project
team and the Environmental Protection Bureau of Dongsheng. The Dongsheng Project Office
also focused on facilitating the coorperation between the SEI project team and Daxing
construction company. The management diagram is shown in Figure 2.

Steering committee

DS GovernorSEI Project Supervisor

DS Project
Manager

SEI Advisors SEI Project Manager

SEI Project Office

External consultants

DS Project Office

Domestic consultants DX Co LtdEco-station
team

DS Gov.
Agencies

Hongtu
Design Co

Figure 2. Management system of EETP. (Zhu, 2007)
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2.4 Changes within the project

Rosemarin (interview 2011) pointed out that the project had experienced many changes.
Originally this project was intended to be carried out in a small scale and lower houses, but
the fast economic growth in Dongsheng resulted in providing dry sanitation in multi-storey
buildings (Jurga, 2009). Zhu (2007) and Wang (interview 2011) said that the selected site for
the project was previously a peri-urban area with hundreds of rural households and the project
was originally planned to provide a resettlement area for the farmers that had lost their land
and houses. However, the selected site was changed to a new town developed by an estate
developer and most of the buyers were from the city. Zhu (2007) also stated that the project
was initially planned to have a small scale of four demonstration buildings, but the
construction company argued that the buildings would not be easy to be sold out since there
were few people living around, few public facilities existing and only farmland around. If the
housing project was developed on a larger scale, it would attract more people. In the end, the
project was decided to cover 43 buildings in the first phase. Rosemarin (interview 2011)
mentioned that the standard of living increased rapidly in Dongsheng during the period of this
project. Liu (interview 2011) said that there was a project to divert water from the Yellow
River, thus the water shortage problem in Dongsheng was not as serious as before. Rosemarin
(interview 2011) and Wang (interview 2011) agreed that there was no water shortage since
the water was available from the Yellow River through improved water supply. Rosemarin
(interview 2011) added that since the population in Dongsheng is increasing rapidly, the water
shortage may occur again. Lu (interview 2011) and a farm manager in Donghseng said that
there was still a water shortage problem in Dongsheng. Zhu (interview 2011) mentioned that
the solid waste separation system was not implemented. Rosemarin (interview 2011) added
that an information campaign was carried out to encourage the residents to collect the kitchen
wastes and put the waste in a small green bin for composting supplied to every household. For
this, the residents would get a coupon worth a certain amount of money to get food from the
local stores. However, there was no support or interest from local companies to handle the
kitchen wastes nor was there any major interest from the municipal government. Dongsheng
later got a large solid waste plant to process the mixed garbage of the city and to produce
biogas (Rosemarin, interview 2011).
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3. Methods

3.1 Literature review

A literature review was required to get an overview of ecological sanitation in the world and
in China. A number of previous studies on ecological sanitation with urine-diverting toilets
were reviewed. Materials about the Dongsheng project were collected in Sweden and China.
The literature review on these materials was done to get detailed information about this
project.

3.2 Interviews

In this study, interviewing was used for data collection. The interviews were conducted with
engaged professionals in the Dongsheng project, residents living in the Dongsheng eco-town
and a farm manager in Dongsheng. In order to achieve the highest level of information, topic-
focused interviews were conducted with the professionals, while informal conversations and
questionnaires were conducted with the residents. An informal conversation was conducted
with the farm manager as well. Because topic-focused interviews and informal conversations
can provide in-depth and detailed information on topics of interest, while questionnaires can
provide additional information such as residents' general views and attitudes toward
ecological sanitation, and the background information of the residents. Different methods
were combined to supplement each other and to ensure the accuracy and reliability of the
information collected in this study. For each interview, notes were taken and put in order
afterwards. However, there were few quotations in the interview results since the interviews
were not recorded. Some information may be missing, which might affect the results.

3333.2.1.2.1.2.1.2.1 Topic-focusedTopic-focusedTopic-focusedTopic-focused interviewsinterviewsinterviewsinterviews
A topic-focused interview requires a guide or checklist on subjects and topics to assist the
interviewer in formulating questions and exploring the topics on the list. Topic-focused
interviews have the advantage of ensuring the collection of all required information as well as
keeping the flexibility to gain further insights into a topic (Boot & Cairncross, 1993).

In this study, a list of questions regarding the Dongsheng project and ecological sanitation
was prepared as a guide and was covered during the interviews. The same interview guide
was used for interviewing the professionals in order to collect data that is more comparable,
since interviews based on the same interview guide are likely to cover the same topics. The
topics were discussed in random order. When the topics in the question guide arose during the
natural flow of the discussion, they would be discussed in details. The topic-focused interview
guide can be found in Appendix A.

The professionals were the experts in the Dongsheng project and could provide valuable
information as well as biased information about previous situations, events and conditions of
the project. Six professionals were selected for topic-focused interviews. Two of them are
from Sweden, of which one was the manager of the Swedish side of this project. The other
one was the advisor on greywater system. The manager of the Swedish side was the person
who involved in this project from the beginning to the end, thus he could provide overall
information about the project. The advisor on greywater system could provide his opinions
from the point of view of the Swedish side, since greywater treatment was new to Chinese
professionals. The other four respondents are from China. They were the senior advisor, the
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officer of agricultural research, the secretary in the Dongsheng Project Office and the director
of the eco-station. The senior advisor could provide comprehensive information about
technical issues and his opinions on certain issues from the point of view of the Chinese side.
The other three Chinese professionals are from Dongsheng who could provide the background
information about Dongsheng. The officer of agricultural research could provide detailed
information about composting. It was planned to interview the manager of the Chinese side,
but it happened that she was not available during site visits. Instead the secretary in the
Dongsheng Project Office was available for the interview. The director of the eco-station
could provide an on-site interview in the eco-town and help to introduce the author to the
three households who kept on using urine-diverting toilets until mid 2011. These respondents
are further presented in details in the section 3.2.2.

Two interviews with Swedish respondents were conducted over the phone and four interviews
with Chinese respondents were conducted face-to-face. Those two interviews over the phone
took place in Sweden in January. One face-to-face interview took place at the home of the
respondent in China in February. Three face-to-face interviews took place in Erdos of China
in March, one of which was conducted on site in the eco-station. The length of each interview
ranged from one hour to three hours.

3333.2.2.2.2.2.2.2.2 RespondentsRespondentsRespondentsRespondents ofofofof topic-focusedtopic-focusedtopic-focusedtopic-focused interviewsinterviewsinterviewsinterviews
Arno Rosemarin has been a research and communications manager of the EcoSanRes
Programme since 2001 in Stockholm Environment Institute (SEI). He was the manager of the
Swedish side of the Dongsheng project and was active from 2003 to 2009.

Peter Ridderstople was much involved in planning for greywater management in the
Dongsheng project. He was active from September 2003 as a greywater representative for the
EcoSanRes at a greywater professional meeting. He was the only person left in the Swedish
team in 2006 and he quitted the project in June 2006 after the cooperation between Erdos and
Sweden had failed.

Qiang Zhu was invited by Swedish Environment Institute as a senior advisor for the China-
Sweden Erdos Eco-town project (EETP) from February 2003 to September 2007. From
September 2005, he was also acting as one of the technical coordinators of the EETP. He
quitted the project in early September 2007.

Zhong Liu was a director of the Erdos Soil and Fertilizer Station which was assigned by the
SEI Project Office for the research on the use of the compost product and urine in agriculture.
He was active from 2006 to the end of 2009.

Qiang Wang was a secretary in the Dongsheng Project Office. He was active from January
2006 to the end of 2009.

Zhanrong Lu was a director of the eco-station since 2007. He participated in the work of the
greywater treatment plant and the composting plant in the eco-station from 2007 to the end of
2009.

3333.2.3.2.3.2.3.2.3 On-siteOn-siteOn-siteOn-site interviewsinterviewsinterviewsinterviews
On-site interviewing can usually generate unexpected information. Walking around with
interviewees in the place where the studied project occurred may provide a lot of additional
information (Boot & Cairncross, 1993).
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In this study, the on-site investigation was carried out from March 24 to March 28 in 2011 in
Dongsheng, Erdos, China. Several materials and project documents were collected from the
study area. The interview with Zhanrong Lu was conducted on site in the eco-station and the
interviews with the residents were conducted during the on-site investigation. Pictures were
taken at the eco-station and the apartments with remaining urine-diverting toilets during site
visits.

3333.2.4.2.4.2.4.2.4 InformalInformalInformalInformal conversationsconversationsconversationsconversations
Informal conversations are natural chats with people on relevant subjects or topics of our
study. An informal conversation begins with an introduction of a topic of interest by the
interviewer and then discussions would follow the reactions of the interviewees (Boot &
Cairncross, 1993).

The informal conversations with the residents were carried out on March 26 and March 27 in
2011 in Dongsheng, Erdos, China. In order to get unbiased data, the conversations were
carried out not only with the residents who changed to flush toilets after the project finished in
2009, but also with the residents who still used urine-diverting toilets until mid 2011.

On the first day, the conversations on their views and attitudes toward ecological sanitation
were carried out after they had completed the questionnaires. Several topics based on the
questionnaire were discussed. The next day's conversation built on the previous ones. The
same topics were discussed with one of the residents who still used urine-diverting toilets
until mid 2011 to get deeper insights. New topics such as how to enable ecological sanitation
to go to scale in an urban context were picked up as well. The remaining urine-diverting
toilets were investigated during the informal conversations.

On March 28, another informal conversation was carried out with a farm manager who had
used the compost product of the Dongsheng project. The purpose of this conversation was to
learn about the views and attitudes from the perspective of local farmers on reusing sanitized
human faeces and urine in agriculture.

3333.2.5.2.5.2.5.2.5 QuestionnairesQuestionnairesQuestionnairesQuestionnaires
Questionnaires would be helpful to start a conversation if there is an initial reluctance for the
local residents to talk with a stranger (the interviewer). So the questionnaire was used as an
entry point to start a conversation on the relevant topics with the local residents.

A total of 20 questionnaires were collected from the residents on March 26 and March 27 in
2011 in Dongsheng, Erdos, China. There were four households in the eco-town that still used
the urine-diverting toilets for one and a half years after the project finished. Interviews with
these four residents were originally planned, but only three were at home during site visits.
The other 17 residents were randomly selected from the 43 buildings in the Dongsheng eco-
town. Of the other 17 residents, two used to be farmers.

Among the 20 residents, 12 were male, and eight were female. The majority of the residents
(10) were between 30 and 40 years of age. Five of them were older than 51 years. Nine of the
respondents had an education in university, eight had finished high school, and three had a
junior high school education or below. Six respondents had a monthly income of less than
3000 RMB, seven earned between 3000 RMB and 5000 RMB, four earned between 5000
RMB and 7000 RMB and three earned more than 7000 RMB.
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Not only the perceptions and attitudes on urine-diverting toilets and greywater but also the
perceptions and attitudes on human faeces and urine were collected. The questions in the
questionnaire were designed to be relevant both for the study and the residents. Questions or
answers that create confusion should be avoided in order to get useful results. The
questionnaire consists of three parts. The first part is about residents’ perceptions and attitudes
on urine-diverting toilets and greywater, while the second part deals with their perceptions
and attitudes on human faeces and urine. The last part is to know the basic background
information of the residents in the Dongsheng eco-town. The questionnaire can be found in
the Appendix B.
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4. Results

4.1 The ecological sanitation system in the project and its problems and
challenges

Several problems appeared during the design and implementation of the faeces system, the
urine system and the greywater system. Bad smell from the toilets was one of the problems in
this project. The odor was from the faeces, the urine or sometimes the greywater system. The
odor had several causes, including improper design, poor construction and installation quality,
poor management, and incorrect usage of the urine-diverting toilets. There was a
psychological reason as well (Zhu, 2007).

The urine-diverting toilet in this project was designed to collect faeces and urine separately
without water – faeces was collected in the rear hole of the toilet and urine was collected in
the front hole of the toilet (Flores, 2010). The picture of the urine-diverting toilet is shown in
Figure 3.

Figure 3. The urine-diverting toilets in the Dongsheng project. (Drangert, 2010)
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4.4.4.4.1111.1.1.1.1 TheTheTheThe faecesfaecesfaecesfaeces systemsystemsystemsystem
The faeces system consisted of urine-diverting toilets, faeces dropping chutes, faeces bins and
a ventilation system. Figure 4 shows how faeces drop through the chute from the rear hole of
the toilet to the faeces bin in the basement of the building. Each household had their own
faeces dropping chute (Zhu, 2007). Figure 4 also shows the original design of the ventilation
system. In the original design, the vent pipes did not stretch out above the roof. The design
was later changed to have the vent pipes stretch out above the roof (Figure 9).

Figure 4. Faeces System in the Dongsheng project. (Zhu, 2007)

According to Zhu (2007), the first toilet model was designed by Swedish experts Uno
Winblad and Kalle Rydberg. It had two creative features. One feature was the turning bowl
below the faeces hole. The toilet bowl could turn 180 degree to pour the faeces into the chute
after finishing using the toilet. Another feature was to add sawdust to the faeces to facilitate
the drying process and to improve the compost C:N ratio, and to absorb the odor as well.
Before using the toilet, the sawdust was added into the bowl by pushing a button to open a
gate to let it slide down into the bowl. After finishing using the toilet, the user was required to
push the button again to put sawdust on top of the faeces. In 2004, 5 toilets with these designs
were produced for testing. A problem with the mechanism of turning the bowl was found
during the assembling and testing by the Daxing Company and the Swedish Project Office.
Thus the design was modified several times from January to March 2005. In the turning
mechanism, there was a rod with one end placed at the front top of the toilet and the other end
screwed on a lever. The mechanism also included a chain, a wheel, a shaft and a coil spring.
The rod was pressed down when the user sat on the toilet. This would drive the lever to pull
the chain which was connected to the wheel. In this way the wheel would be rotated which
made the bowl turn 180 degrees (Zhu, 2007). The pictures of the turning mechanism and the
bowl are shown in Figure 5.
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Figure 5. The turning mechanism and the toilet bowl. (Zhu, 2007)

The sawdust dispenser was located at the back of the toilet (Figure 7). It consisted of a
sawdust tank (alike the water cistern in ordinary WC), a box with a gate, a rod with a button
and a sliding through (Figure 6). The sawdust tank was designed to store a volume of sawdust
enough for one week. One portion of sawdust was 50 – 60 ml. It was found that the amount of
sawdust dropping into the bowl was much smaller if the sawdust was more moist than usual.
Thus some rods were fixed on the upper part of the gate to stir the sawdust and made the
sawdust drop down into the gated box (Zhu, 2007). The pictures of the gated box and the
sawdust dispenser are shown in Figure 6 and 7. As the pictures show, the rods fixed on the
gate will move when pushing the button.

Figure 6. The gated box. (Zhu, 2007)

Figure 7. The sawdust dispenser mechanism seen from above (Zhu, 2007)

Sawdust tank

Gated box

Stirring rods
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During the operation of the first toilet model which had been installed since the end of 2005,
problems still occurred. The spring installed on the shaft of the bowl which forced the bowl to
turn back to the original position when the user stood up as the pressure of the rod was
released (Zhu, 2007). Zhu (interview 2011) mentioned that the toilet bowl sometimes would
not return back to the original position, maybe because the spring was broken or too weak.
The faeces could drop on the other side of the bowl when the bowl was stuck half-way.
Another problem was that it was difficult to clean the bowl since one hand was occupied by
pressing down the lid in order to turn the bowl (Zhu, 2007). The design of the button for
spreading the sawdust was not suitable for women and children because a lot of strength was
needed to push the button (Zhu, 2007). Therefore, the second toilet model was developed. In
this model the lid was connected with a lever system by a rod, making the bowl easy to be
cleaned by only opening the lid. The rod would pull up the lever which caused the bowl to
turn 180 degrees when the lid was open. The lever system turned the bowl back when the lid
was put down. Instead of using the gated box and the button, this model used rotating vanes to
stir the sawdust, thus helping the sawdust to fall into the bowl. The final version of the second
toilet model was finished in June 2006. The second toilet model was tested in one household
and it performed satisfactorily (Zhu, 2007).

During the operation of the first toilet model, it was also found out that the bowl easily got
stained with faeces, causing bad odor as well as making it difficult to clean (Zhu, 2007).
Therefore, a third toilet model was designed, which uses a movable plate instead of turning
bowl. Three prototypes were manufactured in mid 2007. There is no need for residents to add
sawdust in the toilet room, instead the eco-station team will add the sawdust directly to the
faeces bin. The third toilet design is simpler and costs less material for the toilet, and the toilet
is easier to cleaned. The third toilet model was tested in one household and received a good
evaluation. However, the plastic parts for moving the plate erode easily and it is necessary to
have further improvement (Zhu, 2007).

According to Zhu (2007), initially the faeces were stored in a wheelie-bin in the basement
(Figure 4). Each household had their own bin for faeces storage. Shortcomings of this design
were discovered after one year of operation. The plastic foam with a thickness of 5 cm, used
for sealing between the lid and the bin, was easily damaged and loosened from the lid (Figure
8 left). Many parts of the mechanism for lifting up the bin cover were corroded. These caused
serious odor problems in the basement (Zhu, 2007). Thus, a fire-proof cabinet was suggested
by the consultants from the Swedish Project Office. The chute and the cabinet were
permanently fixed together, and the wheelie-bin could be removed from inside by opening the
cabinet door (Drangert, 2010). Tests showed that using this cabinet improved the air quality
(Zhu, 2007). The pictures of the bin covers and the sealed cabinets are shown in Figure 8.
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Figure 8. The bin covers (left) were changed to the sealed cabinets (right). (Zhu, 2007)

4.4.4.4.1111.2.2.2.2 TheTheTheThe ventilationventilationventilationventilation systemsystemsystemsystem
Teams of ventilation experts from Inner Mongolia University of Technology and from
Beihang University were invited to conduct a study of odor problems. The ventilation system
is presented in Figure 9. The arrangement of ventilation pipes was changed several times. In
the first version, one end of the branch pipe was connected with the bin cover, the other end
was connected with the trunk pipe (Figure 9 & Figure 10 right). At the end of the trunk pipe,
an axial fan was installed (Figure 9). The flow measurement showed that the actual flow rate
was mostly lower than the required flow rate (Zhu, 2007).

Figure 9. The ventilation system in the Dongsheng project. (Zhu, 2007)

In the second version, one end of the branch pipes was directly connected with the chute, the
other end was connected with the trunk pipe (Figure 10 left). However, a significant
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deficiency of this arrangement was discovered later – sawdust and toilet paper were easily
sucked into the pipes and blocked the system. It was suggested that the fan should be put in
the middle of the trunk pipe to balance the branch flows. Therefore, in the third version of the
ventilation system, the fan was put in the middle of the trunk pipe and two branch pipes from
each side were connected to the trunk pipe (Figure 11). The bin was replaced by the cabinet,
so the other end of the branch pipe was connected with the cabinet (Zhu, 2007). These three
versions of arrangements of ventilation pipes are shown in Figure 9, Figure 10 and Figure 11.
It was also found that the vent pipes were not extended far enough above the roof (Zhu, 2007).
According to Zhu (interview 2011), when there is turbulence outside, the air will push against
the opening of the pipe, blocking the outward air flow which will cause odor problems in the
toilet rooms. The vent pipes in Dongsheng usually stretch out 0.3 – 0.5 m above the roof, but
according to the experts, it will be better if they stretch out 1 – 1.5 m above the roof. In
addition, there was no insulation of the vent pipes. The temperature difference between indoor
and outdoor results in water condensing on the walls of the vent pipes. In winter, the water
will be frozen into ice which blocks the vent pipes (Zhu, interview 2011). Drangert (2010)
further pointed out the vent pipes should be insulated in cold climate in order to prevent the
chilled heavier air in the pipe from blocking the passage of lighter warm air.

Figure 10. The second version (left) and the first version (right) of the arrangements of
ventilation pipes. (Zhu, 2007)

Figure 11. The third version of the arrangements of ventilation pipes. (Zhu, 2007)
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There were several examples of poor construction and installation in ventilation pipes.
According to Zhu (2007), the trunk pipe and the air duct should be made of PVC pipe with a
diameter of 110 mm, whereas the branch pipe should be made of a flexible pipe with a
diameter of 75 mm. However, in buildings No. 1 to No. 4, PVC pipes with a diameter of 75
mm were incorrectly used by the contractor for the vertical air duct. Due to this situation,
centrifugal fans were used in these four buildings. Axial fans were used in other buildings,
which were copied from a fan made in Sweden since a fan with the required flow and pressure
was not available in the Chinese market. There was no integral planning for installation of
greywater pipes, urine pipes and ventilation pipes, which led to the problem of having very
limited space left for ventilation pipes after the installation of greywater and urine pipes (Zhu,
2007).

4.4.4.4.1111.3.3.3.3 TheTheTheThe urineurineurineurine systemsystemsystemsystem
The urine system in this project consisted of the urine-diverting toilets, the urinals, the urine
pipes and the urine tanks. For the urine holes in the urine-diverting toilet, a circular porcelain
plate with many small holes was originally used to covered the urine holes to prevent the odor
from the urine. However, the urine smell was much more serious than expected. Therefore, an
odor trap designed by a Swedish expert was used. The principle of an odor trap is to add a
thin layer of paraffin which is lighter than the water, and therefore float on top of the mix of
urine and water, and prevents the urine smell from leaking out. The residents were asked to
add a small amount of paraffin to the odor trap regularly. For the urinals, at first, there was no
S-shaped trap under the urinal because it was conjectured that this trap could not work since
there was no water for trapping the odor. But the smell from the urinal became a serious
problem and it was also found that a small amount of water was needed to clean the urinal.
Because of this, an S-shaped trap made of stainless steel was installed under the urinal. Later
it was found that the odor trap and the S-shaped trap were blocked by crystallized urine. Thus
tests of removing the crystallized urine were carried out and hydrochloric acid was suggested
to be used for washing away the crystallized urine. The stainless steel material of the S-
shaped trap was changed to a plastic material to avoid corrosion. Problems still occurred
during the operation of the urinal. The size of the urinal was so small that the urine easily
splashed onto the floor. In addition, since the water was not enough to flush away the urine in
the trap, there was an odor problem. Thus it was suggested to change the urinal into a larger
one with a new design where the odor trap could be put into the urinal, but this was not
implemented (Zhu, 2007).

Rosemarin (interview 2011) said that all over the world, the biggest problems with ecological
sanitation systems are usually related to the urine pipes. If a urine pipe was blocked, odor
problems will arise. According to Zhu (2007), some urine pipes were frozen during the winter
in 2005. The depth of burying the pipes should be deeper than 1.5 m which is the maximum
depth of frost penetration in Dongsheng. However, most of the urine pipes were at a depth of
only 1.2 m. Many toilet rooms faced the problem of leakage at the connections of pipes.
Moreover, the urine pipes were not, as the design required, submerged into the liquid in the
urine tank, causing the ammonia to be sucked into the toilet rooms by the urine pipes. Later
the design was changed to put the end of the urine pipes in a bucket fixed onto the tank
bottom to ensure the submergence of the urine pipes. However, the buckets in two of the
tanks were broken and the ends of the pipes were exposed to the air. In another two tanks, the
ends of the pipes could not be submerged into the liquid since the pipes did not extend outside
the wall. Another problem was that, because of poor construction in some apartments, the
urine hole in the floor was not aligned properly with the urine hole in the toilet in some
apartments, which caused urine leakage onto the floor (Zhu, 2007).
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4.4.4.4.1111.4.4.4.4 TheTheTheThe greywatergreywatergreywatergreywater systemsystemsystemsystem
Ridderstople (interview 2011) and Zhu (2007) mentioned that there was no information about
greywater or experience on greywater treatment in China. Ridderstople (interview 2011) said
that there were misunderstandings and tensions between stakeholders; new situations kept
occurring and; many parameters were changed. According to Zhu (2007), on the workshop
held in September 2003, two alternatives for greywater treatment were brought up. One was
the decentralized soil filtration technique. However, there were two impervious layers under
the surface of the ecotown making artificial infiltration media necessary to improve the
infiltration, but the materials were not available in the Chinese market, and the cost for
importing the materials was not affordable, so this technique was not adopted. Another option
was to use artificial wetland for treatment of greywater. This technique was also not feasible
because of the cold winter in Dongsheng and the lack of land suitable for wetland
construction (Zhu, 2007). Ridderstople (interview 2011) said that he suggested to use a
Norwegian spray filter technique for greywater treatment, but the Chinese part invited an
expert from Tianjin to produce the blueprints to find another solution which destroyed the
time schedule. Zhu (interview 2011) thinks that the Norwegian spray filter technique was a
conceptual design and was not adapted to the Chinese market. The Norwegian spray filter
solution would cost about 4.37 million RMB, whereas a wastewater treatment plant with a
capacity of 250 m3/day would cost less than 1 million RMB. After comparing several
solutions, a bio-filtering technique suggested by the expert from Tianjin was adopted (Zhu,
2007). Ridderstople (interview 2011) thinks that the design was not appropriate for greywater,
but good for mixed wastewater. Zhu (2007) pointed out that the actual volume of greywater
was very small. The water consumption of the residents was only about 30 l/person/day.
There was no water in the post-treatment pond in the winter of 2005. In the winter of 2006,
the water level in the pond was less than 0.5 m (Zhu, 2007). The pollutant concentration of
the greywater from these buildings was much the same as that of mixed wastewater. Many
residents only stayed in their apartments occasionally, and the residents in Dongsheng not
often take showers or wash clothes (Zhu, 2007; Zhu, interview 2011). Thus, the greywater
was mainly from the kitchen and contained a high content of phosphorus and nitrogen. Due to
the small volume of greywater, it was discharged into the pond without treatment. The
greywater in the pond was treated every time the amount reached the level needed for
operating the equipment (Zhu, 2007). One of the residents complained that there was bad
smell from the greywater treatment plant.

4.4.4.4.1111.5.5.5.5 OtherOtherOtherOther problemsproblemsproblemsproblems andandandand challengeschallengeschallengeschallenges
Zhu (2007) said that poor management was one of the factors resulting in odor problems. For
instance, the construction of the ventilation system had already been finished in 2005, but the
construction company delayed buying the fans for the ventilation system of 29 buildings even
though the fans were ready in the warehouse of the manufacturer. Around 200 households had
used the toilets without the operation of ventilation system for at least five months. Another
example was that the design of the urine tanks was ready in early 2006, however, due to
managerial factors the installation of the urine tanks was delayed more than half a year. Zhu
(2007) indicated that these bad situations were probably because some of the promises made
by the local government to the construction company were not fulfilled.

Incorrect usage of the urine-diverting toilet caused odor problems as well. Rosemarin
(interview 2011) said that the residents threw solid wastes, plastic bags and water into the
urine-diverting toilets and that one reason for this was that the residents didn't care about what
happened in these toilets. Another reason for throwing the solid wastes was that the residents
used these urine-diverting toilets as solid waste collectors since most dry pit toilets in China
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are used in this way. The residents poured water in the urine-diverting toilets in order to wash
things down. According to Rosemarin (interview 2011), it could be possible that some
residents protested and attempted to have the system changed to flush toilets by throwing
things into the urine-diverting toilets. According to Zhu (interview 2011), the reason that
residents threw solid wastes and water into the toilet is partly because some residents did not
realize that the excessive water would affect the composting process and partly because some
of the toilet rooms did not have any place for pouring greywater than into the urine-diverting
toilet. Another reason Zhu (interview 2011) suggested was that some residents lacked
ecological awareness. One of the residents said they only poured a small amount of water into
the urine hole and urinal and did not throw other things down to the toilet and he had not
heard about other households throwing things into the toilets.

During the operation of the urine-diverting toilet, the fine particles of the sawdust would flow
up to the user's bottom, which is especially harmful to women (Zhu, 2007). Zhu (interview
2011) mentioned that the sawdust was from a local sawmill and contained a large amount of
bacteria. Thus, research on sawdust sterilization was conducted and ozone sterilization was
adopted to treat the sawdust. The floating of the sawdust was partly because of adding
excessive sawdust. Some users added an excessive amount of sawdust because they thought
the sawdust could mitigate the odor. However, the excessive sawdust blocked the ventilation
system. Solid wastes and plastic bags blocked the system as well (Zhu, 2007). Liu (interview
2011) further described the problems with adding excessive sawdust. The normal C:N ratio in
the faeces bin should be 20:1 to 30:1, but the excessive sawdust made the C:N ratio become
50:1 which was not favorable to the composting process. From the second half of 2007 to the
first half of 2008, the composting product met the requirements for sale as organic fertilizers
in the Chinese market. After the first half of 2008, the product could not meet these
requirements due to excessive sawdust (Liu, interview 2011). Zhu (2007) added that because
the smell of the mixture was so strong, a sealed composting machine was installed. However,
the machine did not work well and the supplier was not present to do a quality check when the
machine arrived.

Rosemarin (interview 2011) pointed out that farmers accepted the compost from the project,
especially organic farmers, but they did not want urine, so government gave them money for
transporting the urine. Very few farmers know how to use urine since they are only familiar
with manure which is a mix of faeces and urine. There has been no promotion of urine since
fertilizers are relatively cheap in China. He mentioned that trials of using urine to grow maize
and potatoes were carried out with good success in the Dongsheng project. The farm manager
added that the compost product provided by the Dongsheng eco-town was a very good
organic fertilizer. They would like to use organic fertilizers rather than chemical fertilizers,
but the process of using animal faeces and urine is more difficult than that of chemical
fertilizers since animal faeces and urine have to be collected from every household in the
village which costs time and energy. The compost product provided by the Dongsheng eco-
town was packaged and ready for use, so it saved them lots of time and energy. However, he
pointed out that organic fertilizers and chemical fertilizers are difficult to buy now since
Dongsheng is changing to an industrial city. He suggested that a simple form of urine-
diverting toilet would be suitable since there is a large temporary population, but the
application of urine-diverting toilets in buildings would be difficult. About transporting urine,
Zhu (2007) further illustrated that the tank of farmers was limited in capacity and the amount
of urine was larger than expected since the residents poured an excessive amount of water into
the urinal and the urine-diverting toilet even though only a small amount of water was needed
to clean the urinal and the toilet, thus the extra urine had to be transported to the municipal
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landfill. Complete recycling of nutrients in the Dongsheng project had not been achieved in
2009 (Flores, 2010).

4.2 Residents' responses and analysis

The residents' responses on different issues will first be analyzed from a gender point of view,
and then the analysis will focus on the links between their education level and responses, and
their income level and responses. Among the 20 respondents, 12 are male, eight are female.
There are three respondents who still used the toilets for one and a half year after the project
finished.

4.4.4.4.2222.1.1.1.1 KnowledgeKnowledgeKnowledgeKnowledge aboutaboutaboutabout sanitationsanitationsanitationsanitation systemssystemssystemssystems andandandand willingnesswillingnesswillingnesswillingness totototo useuseuseuse thethethethe urine-divertingurine-divertingurine-divertingurine-diverting
toiletstoiletstoiletstoilets
None of the 20 residents claimed to knew very well about ecological sanitation systems from
before, eight knew a bit, and the rest did not know about it. Among the eight residents who
knew a bit about ecological sanitation systems, five were female (Table 5). It may reflect that
women are more concerned about sanitation than men, since women are responsible for
sanitation in the home.

The ways that residents learned about ecosan systems while using urine-
diverting toilets
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Figure 12. The ways that residents learned about ecological sanitation systems while using
urine-diverting toilets.

Figure 12 shows the ways that residents learned about ecological sanitation systems. While
using the urine-diverting toilets, 16 of them learned about ecological sanitation systems from
campaigns in the eco-town, the rest learned about it from newspapers and magazines, internet
and friends, but no one learned about it from television. Two residents chose “Others”, one of
them specified that she learned about it from the apartment sales person as well as the
campaigns in the eco-town.
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The question “Are you willing to use urine-diverting toilets?” seems to be a leading question.
The possible bias of the question needs to be taken into account in the analysis. The reasons
of not be willing to use are given in Table 1. It shows that 11 residents mentioned bad smell.
Other reasons include poor hygiene and inconvenience. One female resident said that the
sawdust was harmful for the health and there was bad smell and flies, but the urine-diverting
toilet was good for saving resources. Another female resident said that it was difficult to clean
the toilet bowl. The majority of male residents (8) considered bad smell as the main reason of
not willing to use the urine-diverting toilet, whereas half of female residents (4) considered
poor hygiene as the main reason. Only one male mentioned the poor hygiene issue. What the
respondents meant by poor hygiene was that the sawdust polluted the toilet environment and
was harmful for the health, or that there were flies coming from the toilet. Poor hygiene might
also refer to that the faeces stained on the toilet bowl since two respondents mentioning poor
hygiene also mentioned bad smell. One female said that the urine-diverting toilet was not
adapted to the local climate. One male who still used the urine-diverting toilet after the project
finished complained that the new type of toilet consumed too much electricity and it was
difficult to take away faeces and urine.

Table 1. Residents' reasons of not willing to use urine-diverting toilets.
Reasons of not willing to use urine-diverting toilets Number of respondents

Bad smell 11 (8M, 3F)

Poor hygiene 5 (1M, 4F - one mentioned sawdust & flies)

Inconvenience 4 (2M, 2F - one mentioned that the toilet
bowl was difficult to be clean)

Not adapted to the local climate 1 (0M, 1F)

Costs electricity & difficult to take away faeces
and urine (the new urine-diverting toilets in four
households)

1 (1M, 0F)

More than half of the males (8) complained about smell, whereas only a few females (3) did.
This could be explained by the fact that women are responsible for cleaning the toilet room,
and therefore are more used to smells than men. Other reason might be that men are more
eager to convert to a conventional toilet and they know that smell is a valid argument.

Only two, who are male, were willing to use urine-diverting toilets (Table 5). One of them
still using it after the project finished, and he thinks that the acceptance of the urine-diverting
toilets depends on how people perceive the environmental issues.
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4.4.4.4.2222.2.2.2.2 Residents'Residents'Residents'Residents' perceptionsperceptionsperceptionsperceptions andandandand attitudesattitudesattitudesattitudes onononon humanhumanhumanhuman faecesfaecesfaecesfaeces andandandand urineurineurineurine
The questions “Human faeces is a waste and has no value” and “Human urine is a waste and
has no value” are likely to favor agree responses. The possible bias of these two questions
needs to be taken into account in the analysis. The responses are as follows:

Table 2. Residents' perceptionssss and attitudes on human faeces and urine.
Questions\ Answers Yes Unsure No
Human faeces is a waste and has no value. 2 ( 1M, 1F) 2 (1M, 1F) 16 (10M, 6F)

Do you think sanitized human faeces can be used as
fertilizer?

19 (11M, 8F) ----- 1 ( 1M, 0F)

Would you purchase vegetables and fruits fertilized
with sanitized human faeces?

17 (10M, 7F) ----- 3 ( 2M, 1F)

Human urine is a waste and has no value. 4 ( 4M, 0F) 5 (1M, 4F) 11 ( 7M, 4F)
Do you think sanitized human urine can be used as
fertilizer?

18 (10M, 8F) ----- 2 ( 2M, 0F)

Would you purchase vegetables and fruits fertilized
with sanitized human urine?

16 (10M, 6F) ----- 4 ( 2M, 2F)

As shown in Table 2, most residents (16) think that human faeces are useful, of whom ten
were male. Two residents were unsure about it and two agreed that human faeces is a waste.
All residents, except one male resident, think that sanitized human faeces can be used as
fertilizer. One of the residents thinks that human faeces could be used as fertilizer without
treatment. All residents, except two male residents, think that human urine can be used as
fertilizer. Most of the residents would purchase vegetables and fruits fertilized with sanitized
human faeces (17) and human urine (16). Compared with the attitude towards human faeces,
only 11 residents think that human urine is useful, of whom seven were male. Five residents
did not know whether human urine is useful or not, the other four residents, all of which were
male, agreed that human urine is a waste. These responses indicate a general positive
perception of excreta as a useful product.

The responses are also consistent in the sense that those who express a positive view of reuse
are also prepared to buy fertilized products. Most residents (17) who said sanitized human
faeces can be used as fertilizer, also would purchase vegetables and fruits fertilized with
sanitized human faeces; while only two of those, who agreed that sanitized human faeces can
be used as fertilizer, would not purchase those foods. Most of the residents (16), who said
sanitized human urine can be used as fertilizer, would purchase vegetables and fruits fertilized
with sanitized human urine; while only two of those, who agreed that sanitized human urine
can be used as fertilizer, would not purchase those foods. Two residents who think that human
urine cannot be used as fertilizer were not willing to purchase vegetables and fruits fertilized
with sanitized human urine. One resident who thinks that human faeces and urine cannot be
used as fertilizer were not willing to purchase vegetables and fruits fertilized with sanitized
human faeces and urine.

Most residents think vegetables and fruits fertilized with sanitized human faeces and urine are
green food, not harmful and without pollution. They mentioned that human faeces and urine
were organic fertilizers which were better than chemical fertilizers. Two respondents (one
male & one female) said they feel safer about buying these foods since the human faeces and
urine would be treated. In contrast, among the residents who had negative attitudes, one
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female thinks that those foods were not so clean. She said that it would be acceptable if other
crops were fertilized with sanitized human facecs and urine, for instances, wheat or corn.
Another female resident thinks that urine contains a corrosive component making it different
from human faeces.

4.4.4.4.2222.3.3.3.3 Respondents'Respondents'Respondents'Respondents' viewsviewsviewsviews onononon wherewherewherewhere urine-divertingurine-divertingurine-divertingurine-diverting toiletstoiletstoiletstoilets areareareare feasiblefeasiblefeasiblefeasible

Table 3. Residents' opinions on the places where urine-diverting toilets can be used.
Places where urine-diverting toilets can be used Number of respondents
Public facilities (e.g. schools) 5 (5M)
Villages 5 (2M, 3F)
No places 5 (3M, 2F)
Do not know 3 (1M, 2F)
Resorts 2 (1M, 1F)
Urban residential areas 1 (1M)
Others 1 (1M)

Table 3 shows that public facilities (5) and villages (5) were the two main places suggested by
the residents where urine-diverting toilets could be used. The reasons for them to suggest
public facilities might be that they do not need to manage and maintain the toilets, instead the
toilets could be managed by well-trained staff. Villages were mentioned maybe because the
old tradition of reusing human excreta in agriculture is originated and mostly occur in the
villages.

Five residents, who were all male, suggested to use urine-diverting toilets in public facilities
such as schools. Another five residents suggested to use urine-diverting toilets in villages, one
of them saying that it would be convenient to transport human faeces and urine from
households in villages to farmlands. One thing that needs to be mentioned is that the answer
options for this question “where do you think urine-diverting toilets can be used?” do not
include “no places” and “do not know”. However, still five residents said that there were no
places where urine-diverting toilets could be used and three did not know where urine-
diverting toilets could be used. Two suggested that the urine-diverting toilet could be used in
resorts, only one suggested that it could be used in urban residential areas. The largest number
of male residents (5) considered public facilities as the appropriate place to use urine-
diverting toilets, whereas the largest number of female residents (3) considered villages as the
appropriate place.

Reusing human faeces and urine is not the reason for their negative attitudes on urine-
diverting toilets, since they have positive attitudes toward reusing human excreta in
agriculture. Rather the bad smell, poor hygiene and inconvenience of the toilet resulting from
technical deficiencies and managerial problems are the likely reasons.
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4.4.4.4.2222.4.4.4.4 Residents'Residents'Residents'Residents' perceptionsperceptionsperceptionsperceptions andandandand attitudesattitudesattitudesattitudes onononon greywatergreywatergreywatergreywater
The greywater is a necessary product coming out of a urine-diverting toilet system, and it is
easier to handle and treat than mixed wastewater. The respondents' views on greywater is
given in Table 4.

Table 4. Residents' perceptions and attitudes on greywater.

The residents' perceptions and attitudes on greywater is more negative than on excreta. Most
of the residents (17) think that greywater is harmful, while two males were not sure and one
male thinks it is harmless. All female residents think that greywater is harmful.

One thing needs to mention is that the answers prepared for the questions “Do you think
greywater is harmful?” and “Are you willing to use sanitized greywater?” do not have a “not
sure” option, but some residents added this response. Half of the residents claimed to knew a
bit about greywater recycling, the other half said they did not know about it. None of them
claimed to know very well about greywater recycling. Among the ten residents who did not
know about greywater recycling, seven were male.

Ten residents were willing to use sanitized greywater in the home. Among them, only two
were female. Among the remaining six female residents, five were not willing to use sanitized
greywater and one was not sure. One male said it would be fine to use the greywater if it was
not used for drinking. This shows that how it is reused is an important factor in their
willingness to use sanitized greywater. Two residents were not sure whether they were willing
to use sanitized greywater, of which one was not sure if the greywater could be treated well
enough. This indicates that the quality of sanitized greywater is also an important element in
their willingness to use. Most of the residents (16, of which ten males) think that sanitized
greywater can be used for irrigation in agriculture. The female resident, who was not sure if
the greywater could be treated well enough for using in the home, thinks that the greywater
could be used for irrigation without treatment.

Among the 17 residents who perceived greywater as harmful, nine were willing to use
sanitized greywater in the home and 13 think that it can be used for irrigation in agriculture.
This indicates that sanitizing the greywater makes it possible for some reuse, in particular for
irrigation. Among the 13 residents who were willing to use it for irrigation, six were female
and seven were male. Among the nine residents who were willing to use sanitized greywater
in the home, seven were male and only two were female. It seems that the female residents are
more sensitive to the reuse of sanitized greywater in the home than the male residents. In
addition, the female residents are more sensitive to the reuse of it in the home than in
irrigation. One of the reasons may be that females are usually responsible for cleaning the

Questions\ Answers Know very
well

Know
some

Do not
know

How much do you know about greywater (the wastewater
from kitchens, baths and laundries) recycling?

0 (0M, 0F) 10(5M,5F) 10(7M,3F)

Questions\ Answers Yes Unsure No
Do you think greywater is harmful? 17 ( 9M, 8F) 2 (2M, 0F) 1 (1M, 0F)
Are you willing to use sanitized greywater? 10 ( 8M, 2F) 2 (1M, 1F) 8 (3M, 5F)
Do you think sanitized greywater can be used for
irrigation in agriculture?

16 (10M,6F) ---- 4 (2M, 2F)
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apartment and more concerned about the possible health risks of using sanitized greywater in
the home.

4.4.4.4.2222.5.5.5.5 LinksLinksLinksLinks betweenbetweenbetweenbetween residents'residents'residents'residents' educationeducationeducationeducation levellevellevellevel andandandand theirtheirtheirtheir perceptionsperceptionsperceptionsperceptions onononon ecologicalecologicalecologicalecological
sanitationsanitationsanitationsanitation systems,systems,systems,systems, greywater,greywater,greywater,greywater, humanhumanhumanhuman faecesfaecesfaecesfaeces andandandand urineurineurineurine

In Table 5 the respondents have been grouped according to their formal education level.
Among 20 residents, nine had an undergraduate degree, eight had finished high school, three
had received a junior high school education or primary school education. Among the three
primary or junior high school leavers, two used to be farmers.

Table 5. The links between residents' education level and their perceptions and attitudes on
ecological sanitation systems, greywater, human faeces and urine.
Education level University education High school

education
Junior high school
education or below

No. of persons 9 8 3
Are you willing to use urine-diverting toilets?

2Y 7N 0Y 8N 0Y 3N
Before using urine-diverting toilets, how much did you know about ecological sanitation
systems?

0 know very well
6 know some
3 do not know

0 know very well
2 know some
6 do not know

0 know very well
1 know some
2 do not know

How much do you know about greywater (the wastewater from kitchens, baths and
laundries) recycling?

0 know very well
6 know some
3 do not know

0 know very well
3 know some
5 do not know

0 know very well
1 know some
2 do not know

Do you think greywater is harmful?
8Y 1N 7Y 0N 1? 2Y 0N 1?

Are you willing to use sanitized greywater?
5Y 4N 5Y 3N 0Y 1N 2?

Do you think sanitized greywater can be used for irrigation in agriculture?
8Y 1N 5Y 3N 3Y 0N

Human faeces is a waste and has no value.
0Y 9N 2Y 4N

2?
0Y 3N

Do you think sanitized human faeces can be used as fertilizer?
9Y 0N 7Y 1N 3Y 0N

Would you purchase vegetables and fruits fertilized with sanitized human faeces?
8Y 1N 6Y 2N 3Y 0N

Human urine is a waste and has no value.
2Y 5N
2?

1Y 4N
3?

1Y 2N

Do you think sanitized human urine can be used as fertilizer?
9Y 0N 7Y 1N 2Y 1N

Would you purchase vegetables and fruits fertilized with sanitized human urine?
7Y 2N 7Y 1N 2Y 1N

(Y = yes, N = no, ? = unsure).
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Table 5 shows that the two residents who were willing to use urine-diverting toilets had a
university education. Among the nine university graduates , six knew some about ecological
sanitation systems, whereas among the eight high school graduates, only two knew some
about these. Regarding the knowledge about greywater recycling, six of the university
graduates knew some about greywater recycling, whereas only three of the high school
graduates knew some about it. Among the three primary or junior high school leavers, only
one knew some about it. This shows that residents who have higher education seem to know
more about ecological sanitation systems and greywater recycling.

Regarding the reuse of sanitized greywater in the home, among the eight university graduates
who perceived greywater as harmful, only four were willing to use sanitized greywater,
whereas among the seven high school graduates who perceived greywater as harmful, five
were willing to use it. Among the two primary or junior high school leavers who perceived
greywater as harmful, none of them were willing to use it. It seems that there is no link
between respondents' education level and their willingness to use sanitized greywater in the
home.

Regarding the reuse of sanitized greywater for agricultural irrigation, among the eight
university graduates who perceived greywater as harmful, all except one think that sanitized
greywater could be used for agricultural irrigation, whereas among the seven high school
graduates who perceived greywater as harmful, only four think that sanitized greywater could
be used for agricultural irrigation. However, among the two primary or junior high school
leavers who perceived greywater as harmful, both of them think that sanitized greywater can
be used for agricultural irrigation. It seems that there is no link between respondents'
education level and their attitudes on the reuse of sanitized greywater in irrigation.

Among the nine university graduates, all think that human faeces are useful and can be used
as fertilizer, eight were willing to buy vegetables and fruits fertilized with sanitized human
faeces. Among the eight high school graduates, only four think that human facecs is useful,
seven think that human faeces can be used as fertilizer, six were willing to buy these foods
fertilized with sanitized human urine. Higher education seems to be related with more positive
attitude towards human faeces, the reuse of faeces and foods fertilized with sanitized faeces.
However, all three primary or junior high school leavers think that human faeces are useful.
This may be because two of them used to be farmers, and they had the knowledge and
experience of applying human faeces to agriculture.

Among the nine university graduates, five think that human urine is useful, whereas among
the eight high school graduates, only four residents think that human urine is useful. All nine
university graduates think that human urine can be used as fertilizer. Among the 20 residents,
two residents who did not think that urine could be used as fertilizer, had only finished high
school or only received a primary or junior high school education. Higher education seems to
be related with more positive attitude on human urine and the reuse of urine. However, there
is no link between respondents' education level and their willingness to buy vegetables and
fruits fertilized with sanitized human urine.

The attitudes of residents toward human faeces and urine are slightly different. Among the
nine university graduates, all think that human faeces are useful, whereas only five think that
human urine is useful and the remaining four either did not know or treated human urine as a
waste. Although the two residents who used to be farmers preferred organic fertilizers to
chemical fertilizers, they had different perceptions and attitudes toward urine. One thinks that
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human urine can be used as fertilizer without prior treatment. She used animal excreta and
human excreta for her farmland when she was a farmer. She would like to buy vegetables and
fruits fertilized with human faeces and urine because she thinks these are good for human
health. However, the other thinks that human urine is not useful and can not be used as
fertilizer because it is harmful to crops. He used animal excreta and sanitized human faeces
for his farmland when he was a farmer, but he did not use human urine. He would like to buy
vegetables and fruits fertilized with sanitized human faeces, but he would not buy these foods
fertilized with sanitized human urine. Some farmers in China do not have the experience of
applying urine in agriculture, which may be the reason why he had a negative attitude on
urine.
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4.4.4.4.2222.6.6.6.6 AAAA linklinklinklink betweenbetweenbetweenbetween residents'residents'residents'residents' incomeincomeincomeincome levellevellevellevel andandandand theirtheirtheirtheir perceptionsperceptionsperceptionsperceptions onononon ecologicalecologicalecologicalecological
sanitationsanitationsanitationsanitation systems,systems,systems,systems, greywater,greywater,greywater,greywater, humanhumanhumanhuman faecesfaecesfaecesfaeces andandandand urine?urine?urine?urine?

In Table 6 the respondents have been grouped according to their monthly income level.
Among 20 residents, six earned less than 3000 RMB, seven earned between 3000 and 5000
RMB, four earned between 5000 and 7000 RMB, and three earned more than 7000 RMB.

Table 6. Residents' perceptions and attitudes on ecological sanitation systems, greywater,
human faeces and urine according to their income level.
Monthly
income level

< 3000 RMB 3000 - 5000 RMB 5000 - 7000 RMB > 7000 RMB

No. of
persons

6 7 4 3

Before using urine-diverting toilets, how much did you know about ecological sanitation
systems?

0 know very well
2 know some
4 do not know

0 know very well
3 know some
4 do not know

0 know very well
1 know some
3 do not know

0 know very well
3 know some
0 do not know

How much do you know about greywater (the wastewater from kitchens, baths and laundries)
recycling?

0 know very well
3 know some
3 do not know

0 know very well
3 know some
4 do not know

0 know very well
3 know some
1 do not know

0 know very well
1 know some
2 do not know

Do you think greywater is harmful?
5Y 0N 1? 6Y 1N 3Y 0N 1? 3Y 0N

Are you willing to use sanitized greywater?
3Y 1N 2? 3Y 4N 3Y 1N 1Y 2N

Do you think sanitized greywater can be used for irrigation in agriculture?
6Y 0N 4Y 3N 4Y 0N 2Y 1N

Human faeces is a waste and has no value.
0Y 5N
1?

2Y 4N
1?

0Y 4N 0Y 3N

Do you think sanitized human faeces can be used as fertilizer?
6Y 0N 6Y 1N 4Y 0N 3Y 0N

Would you purchase vegetables and fruits fertilized with sanitized human faeces?
6Y 0N 5Y 2N 4Y 0N 2Y 1N

Human urine is a waste and has no value.
2Y 2N
2?

2Y 3N
2?

0Y 3N
1?

0Y 3N

Do you think sanitized human urine can be used as fertilizer?
5Y 1N 6Y 1N 4Y 0N 3Y 0N

Would you purchase vegetables and fruits fertilized with sanitized human urine?
5Y 1N 6Y 1N 3Y 1N 2Y 1N

(Y = yes, N = no, ? = unsure).

However, we can see from Table 6 that there is no significant difference between respondents'
perceptions on these issues in relation to their income status.
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4.4.4.4.2222.7.7.7.7 TheTheTheThe viewsviewsviewsviews ofofofof thethethethe residentsresidentsresidentsresidents whowhowhowho stillstillstillstill usedusedusedused urine-divertingurine-divertingurine-divertingurine-diverting toiletstoiletstoiletstoilets forforforfor oneoneoneone andandandand aaaa halfhalfhalfhalf
yearyearyearyear afterafterafterafter thethethethe projectprojectprojectproject finishedfinishedfinishedfinished

The first resident advocated this project. He has lived in this apartment since 2007. He said
that this project was good for environmental protection and water saving. The acceptance of
the toilets depends on how people perceive the environmental issues. He would like to keep
on using it. He suggested that the urine-diverting toilets could be used in urban residential
areas, resorts and public facilities. In his opinion, human faeces and urine are useful and the
sanitized human faeces and urine can be used as agricultural fertilizers. He would like to buy
vegetables and fruits fertilized with sanitized human faeces and urine, because human faeces
and urine are organic fertilizers.

The second resident did not like to use the urine-diverting toilet. He continued to use the
urine-diverting toilet because he had gotten a new type of this toilet, so he would like to try
this new toilet in order to help the research and development of urine-diverting toilets. He
pointed out that the new urine-diverting toilet costs lots of electricity since the fan had to be
on the whole day. In his opinion, the new urine-diverting toilet saved water but it consumed
too much electricity. Since there were only four households using the urine-diverting toilets,
the fee for taking away the faeces and urine would be higher. He viewed urine-diverting
toilets as a backward technique – partly because taking away faeces and urine was done
manually but not by machines. The pipes took up lots of space in the toilet room. The toilet
room in the first floor had the smallest space since the pipes from the upper floors had to go
through it.

The second resident suggested that if there were many farmlands around to use human faeces
and urine, it would be easy for the urine-diverting toilets to go to a large scale. Otherwise, it
would be difficult to manage the excreta. He mentioned that the price of chemical fertilizers is
increasing but the process of using animal excreta is more difficult than that of chemical
fertilizers. In his opinion, the urine-diverting toilet would be suitable to be used in schools,
but not suitable in office buildings and public toilets, because it would be difficult to manage
the excreta. Building the basement for excreta storage and cleaning the container for excreta
would be troublesome for office buildings and public toilets. The urine-diverting toilet is not
suitable for high-storey buildings, but suitable for small towns.

The third resident was strongly against the urine-diverting toilet and he did not want to use it.
He continued to use it because other three households agreed to use this new type of urine-
diverting toilet, and he had to use it with them since they live in the same stairway. In his
opinion, the urine-diverting toilets could be used in public facilities. He was not sure whether
human faeces are useful. He agreed that the sanitized human faeces and urine could be used as
agricultural fertilizers. He would like to buy vegetables and fruits fertilized with sanitized
urine, but not the vegetables and fruits fertilized with sanitized human faeces.
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4.3 Obstacles that prevented the Dongsheng project from being successful and
suggestions on the promotion of ecological sanitation systems in urban China

According to Zhu (2007), the residents hardly knew what kind of toilet system was to be
installed in the eco-town when they bought the apartments. Many residents bought the
apartments because the price of these apartments was lower than that of other apartments.
Wang (interview 2011) also mentioned that before the residents moved in, many residents
only knew there was “an advanced technology from Sweden” for their toilets, since this
phrasing was used in a sales campaign for the eco-town.

Regarding the ecological sanitation campaigns in the eco-town, Wang (interview 2011)
further noted that after the residents moved in, the eco-station team visited every household to
explain the ecological sanitation system and taught them how to use the urine-diverting toilet
correctly. An instruction for using the urine-diverting toilet and a campaign handbook were
handed out to every household. The residents further mentioned that there was an instruction
poster of how to use the urine-diverting toilet on the notice board of the eco-town.

Liu (interview 2011) thinks that the residents did not cooperate, which was the main obstacle
preventing the Dongsheng project from being successful. The residents, after having used the
system for a while, became more vocal and organized, and did not accept the urine-diverting
toilets any longer. Zhu (2007) believed that changing the traditional mind of the residents
needed time and it would be better if the promotion of ecological awareness had been carried
out when the project started. Wang (interview 2011) further added that people usually like
something developed and modern. The concept of ecological sanitation is developed but not
the technologies. Thus, the residents encountered toilets which were different from their
expectations.

The target group in this project was not suitable. Most of the buyers were from the city and
were used to flush toilets (Zhu, 2007). Wang (interview 2011) mentioned that Dongsheng has
developed rapidly in recent years and that the eco-town was not a peri-urban area any longer,
instead of being surrounded by farmlands, there were now many residential buildings nearby.
Zhu (2007) added that the eco-town later became surrounded by the sewage system, and even
the farmers living in the resettlement buildings nearby used flush toilets which increased the
difficulties to persuade the residents to accept the urine-diverting toilet. Thus, Zhu (2007)
suggested targeting a small town where there would be no centralized sanitation system in the
near future or where the people only have access to public latrines. Liu (interview 2011)
added that the target group could be residents from peri-urban areas. The water shortage in
Dongsheng was not as serious as before and the ecological sanitation would be more suitable
in small towns of about 10,000 inhabitants, which face extremely serious water shortage (Liu,
interview 2011). Rosemarin (interview 2011) pointed out that “Marketing to urban targets
should be done in areas where water is in shortage or in retrofitting or renovation projects in
old town areas where the housing needs to be preserved. But it can also be targeted in areas
that are being repeatedly flooded each year during the rainy season.”

Zhu (2007) pointed out that there was not sufficient time for testing the system and coming up
with a mature technical solution. Ridderstople (interview 2011) said that construction was
started before coming up with a solution. Wang (interview 2011) said that the concept of
ecological sanitation was good, but the technologies in this project were not mature. Instead
of having a small scale of four demonstration buildings, the project was decided to cover 43
buildings which required lots of work for retrofitting when problems occurred (Lu, interview
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2011; Wang, interview 2011). Ridderstople (interview 2011) suggested to scale up ecological
sanitation projects slowly. It would be better if the ecological sanitation system could create
local jobs. Zhu (2007) suggested that volunteer households could live in the apartments with
urine-diverting toilets. The technology improvement of the dry sanitation system would be
carried out while they live in these apartments. After the technologies were mature and the
system ran well, the dry sanitation system could be implemented in a large scale. Wang
(interview 2011) pointed out that it would be easy to make the ecological sanitation system to
go to scale after the system in these apartments had gained a good reputation. The nearby
households could be invited to visit the apartments of the volunteer households. He said that
“A successful example is the best campaign.” Liu (interview 2011) further suggested that the
apartments with the urine-diverting toilets could be rented out, so that the residents could
choose whether to stay or not.

The communication between SEI and the construction company was not enough (Wang,
interview 2011). Liu (interview 2011) added that SEI and the construction company were not
coordinated well. There was no contract between SEI and the construction company, which
resulted in the latter having complete control of the scale (Jurga, 2009). Liu (interview 2011)
thinks that the construction company may be not so interested in the successful
implementation of this project. Ridderstople (interview 2011) indicated that the construction
company preferred flush toilet systems rather than urine-diverting toilet systems, maybe
because they would earn more money with a mixed wastewater system.

Wang (interview 2011) and Lu (interview 2011) think that the problems with blueprints were
an obstacle. Wang (interview 2011) mentioned that some blueprints were not so precise. In
his opinion, sufficient communication between consultants and designers is necessary. He
also mentioned that some components for the technical solutions produced in China were not
suitable, but if the components were imported from Sweden, the cost would be high. Lu
(interview 2011) added that lack of experienced technical staff was another obstacle. Zhu
(interview 2011) and Liu (interview 2011) pointed out the poor management problems which
were discussed in the previous section 4.1.5.

There were no policies and regulations, or technical standards and guidelines for ecological
sanitation systems in the local Environmental Protection Bureau since this system was a new
approach in Dongsheng (Wang, interview 2011). The national government needed to have
certain policies and regulations to ensure the construction and installation quality of the
ecological sanitation system, and needed to have some economic policies to make the
construction companies interested in implementing an ecological sanitation system (Zhu,
interview 2011; Zhu, 2007). The Dongsheng government was very interested in this project
when the project started preparation in 2004, but later it was inactive in the implementation of
the project in late 2005 and the whole year of 2006. In 2006, the Dongsheng Project Office
became the representative of the local government instead of being part of the local
Environmental Protection Bureau, but the Dongsheng Project Office did not have the power
to control the construction company. The staff of Swedish Project Office could only discuss
the problems with the leader of the Dongsheng Project Office who, however, was not in a
position to argue with the leader of the local government. Zhu (2007) pointed out that the
support from the government to develop a new approach in China is essential. Wang
(interview 2011) said that it is important to have a good communication with the local
government to make the ecological sanitation system to go to scale in urban China, whereas
Zhu (interview 2011) believed that initiating a project without gaining support from the
national government could be one of the obstacles preventing the ecological sanitation system
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to go to scale in urban China. It would be better to gain the support from the national
government to ensure that the local government fulfills its duties, and to overcome the
difficulties in the project implementation (Zhu, 2007).

Rosemarin (interview 2011) provided some ideas on the main obstacles that would prevent
ecological sanitation in urban areas of China to go to scale. He pointed out: “Today the main
obstacle to this going to scale is the attitude that in a city one must flush. Also the quality of
building and inspection are so poor that installations of these systems will probably not be
done properly.” Rosemarin (interview 2011) suggested that “The whole area of urban
plumbing in China requires a major upgrade in skills and training. Inspection will create this
demand. And more consumer protests will create the need for much more strict rules
regarding inspection.” Marketing strategies need to be focused on the water savings and the
reuse of urine and compost for high quality organic farm product in agriculture. The latter is a
growing market in China today (Rosemarin, interview, 2011). Regarding making urine-
diverting toilets feasible in multi-storey buildings, both Rosemarin (interview 2011) and Zhu
(interview 2011) suggested that the toilets should have individual ventilation. Rosemarin
further described that the toilets will need to have collection systems with very simple
connections. “the toilet would be more like a solid waste container just like kitchen wastes
with the urine pipe draining straight downwards without water added and no 90 degree turns
to a small collector tank” (Rosemarin, interview 2011). The urine-diverting toilets would not
be easily sold since they are not as convenient as the flush toilets. However when water
becomes expensive and a security factor, money would be a convincing factor for using these
toilets. Vacuum dry toilets would be suitable in urban China since these toilets would soon be
affordable (Rosemarin, interview 2011).

In the economic evaluation study, Zhou et al. (2007) concluded that the ecological sanitation
system is more feasible than the conventional sanitation system. Rosemarin (interview 2011)
mentioned that the cost of urine-diverting toilets was higher than that of flush toilets in this
project because of no volume production. The preliminary analysis in the economic
evaluation study showed that the best size of an ecosan system is between 20,000 and 40,000
persons (Zhou et al., 2007). The economic evaluation study provided some policy
recommendations:

- establish a reasonable standard for the price of water used by individuals, and enhance the
water saving awareness of residents;
- improve the regulations on distribution of water rights and on transfer of sewage discharge
rights;
- encourage the reuse of faeces and urine in agriculture;
- encourage ecological sanitation systems by investments and favorable policies;
- establish technical standards and codes on technologies and materials used in ecological
sanitation systems according to local conditions (Zhou et al., 2007).

In addition, the popularization of ecological sanitation systems in urban areas would have a
significant impact on the long-term planning and construction of urban sewage systems, thus
the ecological sanitation system should be developed in coordination with the existing
municipal sewage system (Zhou et al., 2007).
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5. Discussion
This chapter will discuss significant factors in developing and scaling up ecological sanitation
and suitable marketing strategies for urine-diverting toilets in urban China, and differences in
residents' perceptions and attitudes on ecological sanitation due to gender and education level.

5.1 Physical and environmental factors

Water scarcity is a key to the success of ecological sanitation. Dongsheng faced water scarcity
due to its low precipitation rate, high evaporation rate and lack of water resources when the
project started. Several engaged professionals mentioned that during the period of the project,
water shortage was not as serious as before. Thus water shortage was not a driving force in
implementing the dry system any more, which made the dry system difficult to scale up.

The results show that the eco-town became surrounded by conventional piped sanitation
facilities when the original nearby farmlands changed to urban residential areas. The
ecological sanitation system did not have a competitive advantage since it would have been
easy for the eco-town to get access to the existing sanitation system. As Flores (2010) pointed
out, places which lack an existing sanitation system would be more suitable for adopting an
ecological sanitation system. As suggested in the results, the old town areas where the
housing needs to be preserved or the areas that are being repeatedly flooded each year during
the rainy season are other alternatives for adopting this system. In addition, the areas which
have hard rock or a high water table are also suitable for adopting the ecological sanitation
system (Drangert et al., 2006).

Transportation of compost and urine from residential areas to farmlands is another issue to be
considered. The results found that the transportation issue was taken into account when the
residents suggested where urine-diverting toilets could be used. One of the residents
suggested that areas with many farmlands around could be selected for ecological sanitation
projects. As shown in the results, the Dongsheng eco-town was not surrounded by farmlands
any longer because of rapid urbanization. Flores (2010) pointed out that the compost and
urine have to be transported to places far away from the eco-town which leads to higher
transportation costs and greater environmental impacts. Thus, peri-urban areas with many
farmlands around and low urbanization rate could be suitable for adopting the ecological
sanitation.

5.2 Technical and policy factors

The lack of technical standards or guidelines was one of the significant challenges in the
Dongsheng project. As described in the results section, in the original design of the ventilation
system, the vent pipes did not stretch out above the roof. Even though the vent pipes stretched
out above the roof in the later design, they did not stretch out enough. In addition, these vent
pipes were not insulated from the cold climate. If there were technical standards or guidelines
on certain technical solutions, problems like these would have been less likely to occur.
Therefore, specifying preferred technical standards or guidelines would facilitate the
implementation of the ecological sanitation system.

However, Johansson and Kvarnström (2005) pointed out that specifying preferred techniques
in policies and regulations may be efficient in a short time period, but there is not one
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technical solution that fits all local conditions. In addition, Zhou et al. (2007) suggested that
technical standards and codes on technologies and materials used in ecological sanitation
systems need to be established according to local conditions. For examples, the vacuum toilet
and the improved high hygienic urine-diverting toilet could be adopted in areas with a high
living standard and a rapid economic development, whereas the urine-diverting toilet with a
simple design and management at the household level could be adopted in rural and peri-
urban areas (Zhou et al., 2007). As mentioned in the results, the farm manager suggested
using the urine-diverting toilet with a simple form in areas with a large temporary population.
Johansson and Kvarnström (2005) further argued that the policies and regulations for the new
technologies used in the ecological sanitation system will easily become out-of-date since
new technologies are constantly being developed. Thus, technical standards or guidelines on
technologies and materials used in ecological sanitation systems not only need to be
established according to local conditions, but also need to be updated regularly.

Regarding technical problems, premature technical solutions were one of the problems in the
Dongsheng project. As shown in the results, the original design of the urine-diverting toilet
was not mature, but the toilet design was gradually improved from the first toilet model to the
third toilet model, for examples, the problems relating to the toilet bowl and the sawdust were
solved in the third toilet model. However, improving the toilet designs took a considerable
time. Several engaged professionals pointed out that there was not sufficient time for testing
the system and coming up with a mature technical solution. One thing to note is that the
premature technical solutions may result from managerial problems. The results show that the
construction company started the construction before coming up with a mature technical
solution for the ecological sanitation system. This is probably due to not enough
communication and no contract between SEI and the construction company, the latter leading
to the construction company having complete control of the scale (Wang, interview 2011;
Jurga, 2009). Drangert (2004) pointed out that apart from technical deficiencies, managerial
problems including poor monitoring of contractors often result in poor performance of
ecological sanitation systems. Another managerial problem in the Dongsheng project is poor
inspections on the quality of buildings and installations.

These managerial problems in the Dongsheng project were partly because of a lack of policies
and regulations for the ecological sanitation system, since the system was a new technology in
Dongsheng. The engaged professionals agreed that the governments need to have relevant
policies and regulations to provide a promising environment for the implementation of
ecological sanitation systems, and to ensure the construction and installation quality of
ecological sanitation systems at all levels. In addition, policies and regulations could also
focus on creating incentives for construction companies to implement an ecological sanitation
system and generating user's demand for urine-diverting toilets. According to Johansson &
Kvarnström (2005), an enabling national legislation and a supporting regulatory framework at
national, regional, and local level play an important role in enabling ecological sanitation to
go to scale.

However, the results show that the political will to support the ecological sanitation system
from the Dongsheng government was weak. The lack of supervision from the Dongsheng
government aggravated the situations of poor monitoring of the contractors, and poor
inspections on the quality of the buildings and installations. Even with an enabling legislation
and regulatory framework, without a political will, the legislation and regulations may not be
implemented from the national down to the local level (Johansson & Kvarnström, 2005). As
results suggested, it is essential for ecological sanitation projects to gain support from the
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national government to ensure that the local governments deal with the problems occurring
during system operation and project implementation. For some local governments, the
motivation to promote ecological sanitation systems is their environmental consciousness; but
for some other local governments, the motivation is that promoting a new approach can be
their political achievement and is good for their promotion (Zhu, 2007). Thus, creating their
political wills to promote ecological sanitation systems at the local level plays a significant
role in enabling ecological sanitation to go to scale.

5.3 Sanitation marketing – Demand

The results suggest that marketing strategies for ecological sanitation could focus on the water
savings. The water saving awareness of residents could be enhanced by establishing a
reasonable standard for the price of water used by individuals (Zhou et al., 2007). When water
becomes expensive and a security factor, money would be a convincing factor for using the
urine-diverting toilets (Rosemarin, interview 2011).

The other focusing point is that the reuse of human excreta in agriculture has a great market
potential. Rosemarin (interview 2011), one of the resident respondents and the Chinese farm
manager all mentioned this point. Organic fertilizers and chemical fertilizers are difficult to
buy in Dongsheng since it is changing to an industrial city, and the price of chemical
fertilizers is increasing but the process of using animal excreta is more difficult than that of
chemical fertilizers, whereas the compost product provided by the Dongsheng eco-town saved
time and energy since the product was packaged and ready for use. This market potential is
also proved by residents' acceptance on reusing human excreta in agriculture, which will be
analyzed in the following section.

Sanitation campaigns play an important role in sanitation marketing. The results show that
most of the resident respondents learned about ecological sanitation systems from sanitation
campaigns in the eco-town. Other sources from where they learned about ecological sanitation
systems include newspapers and magazines, internet, and friends, but not television. In
addition to sanitation campaigns through media such as newspapers and magazines, television
could be used as well.

Sanitation marketing, as a demand-driven approach, is a key factor for ecological sanitation to
go to scale. The aim of sanitation marketing is to create a range of different social incentives
for residents to invest in sanitation facilities (Lüthi et al., 2011). Sanitation marketing is
closely related with user acceptance.

The following sections will focus on the demand side of sanitation marketing by analyzing
residents' perceptions and attitudes on human faeces, urine and their reuse, and residents'
acceptance on urine-diverting toilets and ecological sanitation. In addition, gender
perspectives will be taken into account when creating residents' demand for ecological
sanitation.

5.3.15.3.15.3.15.3.1 Residents'Residents'Residents'Residents' perceptionsperceptionsperceptionsperceptions andandandand attitudesattitudesattitudesattitudes onononon humanhumanhumanhuman faecesfaecesfaecesfaeces andandandand urineurineurineurine andandandand theirtheirtheirtheir reusereusereusereuse
The acceptance of recycling is likely to be a prerequisite for accepting the urine-diverting
toilet, and at least it would facilitate the introduction. From the informal conversations and
questionnaires, we learned that most of the residents think that human faeces and urine are
useful and could be used in agriculture, and moreover they showed a great interest in
purchasing vegetables and fruits fertilized with sanitized human faeces and urine. The crucial
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factor for them to buy these foods is that human faeces and urine are better than chemical
fertilizers, indicating that they think the food fertilized with human excreta is good for human
health. It can be seen that most of the resident respondents had a positive attitude towards
using human excreta for food production. This positive attitude is likely to originate from the
Chinese tradition of using human and animal excreta in agriculture. However, most of the
residents were not willing to use urine-diverting toilets, even though the ecological sanitation
system promotes the use of human excreta for food production. One of the possible reasons
that needs to be mentioned is that residents, who know the positive outcomes of purchasing
the food fertilized with human excreta, do not realize or ignore the connections between
urine-diverting toilets and the practice of reusing human excreta in agriculture. Residents
usually focus on direct and visible benefits such as green food rather than indirect or invisible
benefits – using urine-diverting toilets would contribute to the practice of reusing human
faeces and urine in agriculture.

Residents' perceptions and attitudes to human faeces and urine affect their willingness to buy
foods fertilized with treated human faeces and urine, which may affect the application of
treated human faeces and urine in agriculture. Regarding the issue of willingness to buy,
residents who know about the benefits of using sanitized human excreta for food production
were more willing to buy than those who do not know about it. Some residents with negative
attitudes toward human faeces or urine were not willing to buy foods fertilized with treated
human faeces or urine. The results also show that residents who are well-educated or
knowledgeable about human faeces show more positive attitudes toward human faeces, the
reuse of faeces and foods fertilized with sanitized human faeces. Although there is no link
between respondents' education level and their willingness to buy foods fertilized with
sanitized human urine, residents who are well-educated show more positive attitudes toward
human urine and the reuse of urine. As Mariwah and Drangert (2011) pointed out, perceptions
and attitudes play a significant role in applying treated human faeces and urine in agriculture.

The attitudes of residents toward human faeces and urine are slightly different. It is found out
surprisingly that one of the residents who used to be a farmer had a negative sentiment
towards urine. As mentioned in the results, very few farmers know how to use urine since
they are only familiar with manure which is a mix of faeces and urine and there has been no
promotion of urine. Another resident even said that urine contains a corrosive component
making it different from human faeces. The lack of knowledge and promotion on reuse of
urine in agriculture can be one of the reasons that some local farmers in Dongsheng did not
want urine, and sometimes the urine had to be transported to the municipal landfill. Although
trials of using urine to grow maize and potatoes were carried out with good success in the
Dongsheng project, the purpose of completely recycling nutrients was not achieved. There is a
need for educational campaigns in order to encourage the practice of applying sanitized urine
to agriculture since it will affect the promotion of urine-diverting toilets. In addition, an
investigation on local farmers' acceptance of human urine could be carried out before a
project starts.

5.3.25.3.25.3.25.3.2 Residents'Residents'Residents'Residents' acceptanceacceptanceacceptanceacceptance onononon urine-divertingurine-divertingurine-divertingurine-diverting toiletstoiletstoiletstoilets andandandand ecologicalecologicalecologicalecological sanitationsanitationsanitationsanitation
One of the challenges for ecological sanitation to go to scale is user acceptance. The residents
in the Dongsheng project did not accept the urine-diverting toilet which eventually led to the
failure of the project. The resident respondents claimed that they had no prior information
about ecological sanitation. Results show that more than half of the resident respondents did
not know about it before using urine-diverting toilets. The cheap prices of these apartments
and the sales campaign “an advanced technology from Sweden” made them purchase the
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apartments without trying to know what kind of sanitation system was installed in the
apartments. The motivation of purchase was not the ecological sanitation itself, but the cheap
price of the apartment, or in other words, the subsidies provided for using the new system.
The residents found that this toilet system was different from their expectations, this is partly
due to their traditional mind of having flush toilets in the city, and partly due to the bad smell,
poor hygiene and inconvenience of the toilet resulting from technical deficiencies and
managerial problems. However, there might be another possibility for the resident
respondents to claim that they had no prior information. During the interviews, all resident
respondents except three had changed their toilets to flush toilets, they might provide answers
that do not affect their existing flush toilets arrangement. Among the three resident
respondents who still used the urine-diverting toilet during the site visits, two did not want to
continue using it, they might provide answers in order to change to flush toilets. This finding
is confirmed by Drangert et al. (2006) who pointed out that the physical and norm context in
which residents act and respond to interview questions need to be considered in analyzing
their views and attitudes on various issues .

Almost half of the resident respondents either said that they did not know where urine-
diverting toilets could be used or that there are no places where urine-diverting toilets could
be used. Their responses seem to be related with the bad impression they got from using the
urine-diverting toilets. One male resident treated urine-diverting toilets as a backward
technique, maybe he related the poor installation of the ecological sanitation system to an old-
fashioned solution. This finding is also found by Drangert et al. (2006) who indicated that
residents may relate a poor installation of the ecological sanitation system to an old-fashioned
and temporary solution.

Zhu (2007), one of the engaged professionals, suggested that ecological awareness needs to be
raised early during the project. One of the resident respondents agreed that the acceptance of
urine-diverting toilets depends on how people perceive the environmental issues. Residents
who are well-educated seem to know more about ecological sanitation systems and greywater
recycling. However, only enhancing the ecological and environmental awareness of users or
initiating educational campaigns is not enough to increase the user acceptance since the
benefits of access to sanitation that could satisfy their needs is their first consideration. The
priorities and drivers of users for sanitation include status, cleanliness, convenience, privacy,
safety, and sometimes health benefits (Lüthi et al., 2011). Thus, in order to stimulate the
demand for urine-diverting toilets, not only awareness raising and educational campaigns
should be carried out early but also the design and technology of this toilet should be focused
on providing cleanliness, convenience, privacy, safety, prestige and status, and a healthy
environment.

5.3.35.3.35.3.35.3.3 GenderGenderGenderGender perspectivesperspectivesperspectivesperspectives onononon ecologicalecologicalecologicalecological sanitationsanitationsanitationsanitation
It is found that resident respondents of different genders have different opinions on the
ecological sanitation system. The female residents know better about ecological sanitation
systems than the male residents. For the male residents, bad smell is the main reason of not be
willing to use the urine-diverting toilet, while for the female residents, poor hygiene is the
main reason, for instance, they are concerned about that the sawdust is harmful to their health.
This could be explained by the fact that women are responsible for cleaning the toilet room,
and therefore are more used to smells than men. Other reason might be that men are more
eager to convert to a flush toilet since they regard flush toilets as modern and developed
which can show their status, and they know that smell is a valid argument.
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The results show that less than half of the female respondents were willing to use sanitized
greywater in the home, whereas more than half of the male respondents were willing to use it
in the home. It seems that the female residents are more sensitive to the reuse of sanitized
greywater in the home than the male residents. In addition, the female residents are more
sensitive to the reuse of it in the home than in irrigation. One of the reasons may be that
women are usually responsible for cleaning the apartment and more concerned about the
possible health risks of using sanitized greywater in the home.

One female feels safer about buying the vegetables and fruits fertilized with sanitized human
faeces and urine since the human faeces and urine will be treated, whereas another female
thinks that those foods were not so clean and said that it would be acceptable if other crops
were fertilized with sanitized human facecs and urine, for instance wheat or corn. The same
pattern can be found – food hygiene is their concern. One of the reasons may be that women
are usually responsible for buying food and making food for the whole family and they are
more concerned with health than men. These traditional gender roles are also found by
Drangert (2004) in his study “Norms and Attitudes Towards Ecosan and Other Sanitation
Systems”.

The results also show that the selection of appropriate places to use urine-diverting toilets
varies according to gender. Public facilities are selected by the largest number of male
residents as the appropriate place to use urine-diverting toilets, whereas villages is selected by
the largest number of female residents. One thing to note is that none of the female residents
chose public facilities or urban residential areas. Females seem to care especially about if the
toilets could achieve a standard of cleanliness, convenience or safety when it comes to public
facilities and urban residential areas. The reason that the female residents in the Dongsheng
project do not want to use the urine-diverting toilet in public facilities and urban residential
areas might be that they relate these with poor hygiene, bad smell and inconvenience.

Regarding the traditional role of women in China, ecological sanitation campaigns could be
focused on women as an entry point to attract the interest of entire households. Only two male
respondents were willing to use urine-diverting toilets, whereas none of the female
respondents were willing to use the urine-diverting toilets, maybe because the design of the
toilets was not suitable for females. For instance, in the first toilet model of the Dongsheng
project, the design of the button for spreading the sawdust was not suitable for women and
children (Zhu, 2007). In addition, the design of the urinal was not suitable for men. Thus,
urine-diverting toilets could be designed from the perspectives of both men and women and
the designs could be adjusted to all users. For women, the design and technology of urine-
diverting toilets could focus on providing cleanliness, convenience, privacy, safety and a
healthy environment. For men, in addition to the factors mentioned above, prestige and status
of having a modern and developed toilet might be another driving force.

5.4 Sanitation marketing – Supply chain

The results indicate that the supply chain needs to be enhanced at the local level in China. In
the Dongsheng project, several engaged professionals mentioned that some components for
the technical solutions produced in China were not suitable, but if the components were
imported from Sweden, the cost would be high. For instance, the axial fans used in the
ventilation system were copied from a fan made in Sweden since a fan with the required flow
and pressure was not available in the Chinese market. Also, the artificial infiltration media for
the decentralized soil filtration technique was not available in the Chinese market, and the
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cost for importing the materials was not affordable, so this technique was not adopted.
Another example of the weak supply chain at the local level is that the idea of kitchen waste
collection was not put into practice, since there was no support or interest from local
companies to handle the kitchen wastes nor was there any major interest from the local
government.

There is not only a need to generate sanitation demand, but also a need to ensure that the
supply chain can meet the demand. Funds could be used to enhance the supply chain, such as
increasing the availability of technical components or services for maintaining the sanitation
system, rather than to provide subsidies for users directly (Lüthi et al., 2011). There is still a
need to provide subsidies for poor households with subsidised materials and technical
assistance or through direct financial support (Lüthi et al., 2011), but this idea does not apply
to the Dongsheng project. Another suggestion for enhancing the supply chain is to establish
shops that provide sanitation goods and services in affordable prices, where each shop could
have a well-trained sanitation promoter to give advice on maintaining and using a urine-
diverting toilet (Lüthi et al., 2011). These ways of enhancing the supply chain could generate
local jobs, which would help the local economy. Ridderstople (interview 2011) agreed that it
would be good if the ecological sanitation system could create local jobs. Sanitation solutions
that provide opportunities for creating local employment are preferred in areas with high
levels of poverty and unemployment (Drangert, 2004). It seems that an ecological sanitation
system that creates local jobs in areas with poverty and unemployment would be easy to scale
up.
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6. Conclusion
From the analysis of the Dongsheng project, we found that technical deficiencies, managerial
problems and incorrect usage of the urine-diverting toilets resulted in the poor performance of
the Dongsheng ecological sanitation system. Lack of standards or guidelines, and lack of
policies or regulations are significant challenges in implementing the ecological sanitation
system. On the other hand, the Dongsheng project generated significant research results in
urine-diverting toilet design, greywater treatment, ventilation, composting, reuse of human
faeces and urine in agriculture, user acceptance and economics. For instance, it generated the
first, very valuable, greywater treatment data in China.

This paper also analyzes the acceptance of ecological sanitation from gender perspectives,
education level and income status. We found that the residents in the Dongsheng eco-town
have negative attitudes toward the malfunctioning system of urine-diverting toilets due to the
traditional mind of having flush toilets in cities, technical deficiencies and managerial
problems. Women in China are more concerned with sanitation from a health aspect than men
since they are usually responsible for cleaning the apartment, buying food and making food
for the family. Higher education level is connected to more positive attitudes towards human
faeces and urine and their reuse. However, there is no link between income status and the
attitudes of users. Residents in the eco-town have positive attitudes toward reusing human
faeces and urine in agriculture since China has a long tradition of this. The reuse of human
excreta in agriculture has a great market potential in China. However, the residents did not
know very well about the value of urine, and the local farmers did not want urine, which
would be one of the obstacles in scaling up ecological sanitation systems.

The urine-diverting toilet is usually distinguished from others in the market by its ecological
and sustainable concept, however, this distinguishing feature is not the important element in
generating demand. Cleanliness, convenience, privacy, safety, prestige and status, and a
healthy environment would be the important elements in creating demand on urine-diverting
toilets. This paper also indicates that the supply chain for ecological sanitation systems is
weak in urban China and needs to be improved.

Apart from the demand side and supply side of ecological sanitation, enabling ecological
sanitation to go to scale in an urban context depends on physical, environmental, technical
and policy factors. Places that face water scarcity, lack an existing sanitation system, which
lie on hard rock or where the water table is high, are repeatedly flooded each year during the
raining seasons, or are surrounded by many farmlands can all be considered a suitable place
for adopting ecological sanitation systems. Technical standards or guidelines on technologies
and materials used in ecological sanitation systems not only need to be established according
to local conditions, but also need to be updated regularly. Creating political wills of local
governments to promote ecological sanitation systems at the local level plays a significant
role in enabling ecological sanitation to go to scale.

The limitation of this paper is that the study of the sanitation management and the marketing
strategies in urban China is incomplete since this paper does not conduct sufficient case
studies on analyzing various sanitation solutions in different regions in urban China. Further
studies in urban China could focus on analyzing different sanitation solutions in different
regions according to their geographic, economic and socio-cultural differences from an
overall point of view.
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Appendix A
Topic-focused interview guide

English version

Q1.1 What made Stockholm Environment Institute choose Dongsheng as the project location?
Q1.2 What were the changes the project had experienced during design and implementation?

Q2.1 What kinds of problems had appeared during the design and implementation of faeces
system?
Q2.2 What kinds of problems had appeared during the design and implementation of urine
system?
Q2.3 What kinds of problems had appeared during the design and implementation of
greywater system?
Q2.4 What problems had appeared in the management sector?

Q3.1 Were the urine-diverting toilets suitably designed for different age groups (e.g. children,
adults, old people) or different genders?
Q3.2 What problems had appeared during the operation of the urine-diverting toilets?

Q4.1 How much were the households involved in the project development, management and
maintenance?
Q4.2 What kind of ways did you inform the households to use urine-diverting toilets correctly?
Q4.3 How about the acceptance of the households on urine-diverting toilets in this project?

Q5.1 What problems had appeared during the composting process?
Q5.2 How about the acceptance of local farmers on reusing treated human faeces?
Q5.3 How about the acceptance of local farmers on reusing treated urine?

Q6.1 Compared with conventional sanitation systems, which system is economically feasible?
Q6.2 Is the ecological sanitation system in the Dongsheng project economically feasible?

Q7.1 What were the attitudes of the Dongsheng government towards the project from the
beginning to the end?
Q7.2 Was there any favorable policies and regulations for ecological sanitation or for this
project in the Dongsheng government? What were the favorable policies?

Q8. What do you think the successful marketing strategies are to generate demand for urine-
diverting toilets in urban China? What kind of target groups should be chosen?

Q9. What factors will make ecological sanitation systems (e.g. urine-diverting toilets) feasible
in multiple storey buildings? Or what are the main obstacles that would prevent ecological
sanitation systems in urban China from developing and going to scale?



Chinese version

Q1.1 为何选择东胜作为发展生态卫生系统的城市？

Q1.2 此项目在设计和实施中经历了哪些变化？

Q2.1 在粪便系统设计和实施中出现了哪些问题？

Q2.2 在尿液系统设计和实施中出现了哪些问题？

Q2.3 在灰水系统设计和实施中出现了哪些问题？

Q2.4 在项目管理中出现了哪些问题？

Q3.1 项目设计的生态厕所适合于不同年龄阶段的人群（比如说，小孩，成年人，老

人）吗？适合于不同的性别吗？

Q3.2 使用生态厕所的过程中出现了哪些问题？

Q4.1 小区居民对项目发展，管理和维护的参与程度如何？

Q4.2 如何宣传小区生态厕所的正确使用方法？

Q4.3 小区居民对生态厕所的接受程度如何？

Q5.1 在堆肥过程中出现了哪些问题？

Q5.2 当地农民对处理后的人类粪便再利用的接受程度如何？

Q5.3 当地农民对处理后的人类尿液再利用的接受程度如何？

Q6.1 与传统的卫生系统相比，哪一种卫生系统更加经济可行？

Q6.2 东胜项目中的生态卫生系统经济可行吗？

Q7.1 从项目的开始到结束，东胜政府对这个项目的态度如何？

Q7.2 东胜政府有没有有利于生态卫生系统或这个项目的政策法规？有哪些有利的政策

法规？

Q.8 您认为对于在中国城市里推广生态卫生厕所，什么是合理的市场策略？应该选择

什么样的群体去推广生态卫生厕所？

Q.9 什么因素可以让生态卫生系统（例如，生态卫生厕所）在楼层中可行？阻碍生态

卫生系统在中国城市发展和推广的因素有哪些？



Appendix B
Questionnaire

English version (translated)

Hello, thank you for your time and attention. Here is a questionnaire that is going to be used
in a master thesis project. The aim of this study is to collect your views and attitudes on
ecological sanitation system as well as on human faeces and urine. It is an anonymous
questionnaire, all the data will be kept confidential and only be used for research. It would be
a great help if you participate in answering it. Thank you for your cooperation and support!

Part I. This part is to know your perceptions and attitudes on ecological sanitation systems.

1. Before using urine-diverting toilets, how much did you know about ecological sanitation
systems?
□ Very well □ Know some □ Do not know

2. While using the urine-diverting toilets, where did you learn about ecological sanitation
systems?
□ Campaigns in the ecotown □ Newspapers & magazines □ Television
□ Internet □ Friends □ Others __________

3. Are you willing to use urine-diverting toilets?
□ Yes, because ______________________________
□ No, because ______________________________

4. Where do you think urine-diverting toilets can be used?
□ Urban residential areas □ Villages □ Resorts □ Public facilities (e.g. schools)
□ Others __________

5. How much do you know about greywater (the wastewater from kitchens, baths and
laundries) recycling?
□ Very well □ Know some □ Do not know

6. Do you think greywater is harmful?
□ Yes □ No

7. Are you willing to use sanitized greywater?
□ Yes □ No

8. Do you think sanitized greywater can be used for irrigation in agriculture?
□ Yes □ No



Part II. This part is to know your perceptions and attitudes on human faeces and urine.

1.Human faeces is a waste and has no value.
□ Agree □ Do not know □ Disagree

2.Do you think sanitized human faeces can be used as fertilizer?
□ Yes □ No

3.Would you purchase vegetables and fruits fertilized with sanitized human faeces?
□ Yes, because _____________________________
□ No, because ______________________________

4.Human urine is a waste and has no value.
□ Agree □ Do not know □ Disagree

5.Do you think sanitized human urine can be used as fertilizer?
□ Yes □ No

6.Would you purchase vegetables and fruits fertilized with sanitized human urine?
□ Yes, because _____________________________
□ No, because ______________________________

Part III. This part is about your basic information.

1. Gender
□ Male
□ Female

2. Age
□ under 30 years □ 30—40 years □ 40—50 years □ above 51 years

3.Your education level
□ Junior high school or below □ High school □ University □ Postgraduate

4. Your family monthly income
□ less than 3000 RMB (326 EUR) □ 3000 – 5000 RMB (326 – 544 EUR)
□ 5000 – 7000 RMB (544 – 762 EUR) □ more than 7000 RMB (762 EUR)

5. Your current occupation
______________________________



Chinese version (original)

您好！感谢您在百忙之中给予的时间与关注。 正在进行的是为了毕业论文的撰写而实

施的问卷调查，目的是了解您对生态卫生系统和人类排泄物的看法。 此调查以匿名方

式进行，您的一切信息与资料都将为您保密，调查结果仅作学术研究之用，谢谢您的

合作与支持！

一、此部分是想了解您对生态卫生系统的看法。

1. 使用生态免冲厕所前，您对生态卫生系统的了解程度是？

□ 很了解 □知道一些 □ 不知道

2. 使用生态免冲厕所的过程中，您是通过什么途径了解生态卫生系统的？

□ 小区宣传 □ 报纸杂志 □ 电视 □ 网络 □ 朋友

□ 其他 __________

3. 您愿意使用生态免冲厕所吗？

□ 愿意，因为______________________________

□ 不愿意，因为______________________________

4. 您认为生态免冲厕所可以应用在哪里？

□ 城镇小区 □ 农村 □ 旅游景区 □ 公共设施 （如学校等）

□ 其他 __________

5. 您对“灰水（厨房、浴室和洗衣服的污水）回收”的了解程度是

□ 很了解 □知道一些 □ 不知道

6. 您认为灰水有害吗？

□ 有 □ 无

7. 您愿意使用卫生处理后的灰水吗？

□ 愿意 □ 不愿意

8. 您认为卫生处理后的灰水可以用来浇灌农田吗？

□ 可以 □ 不可以



二、此部分是想了解您对人类排泄物的看法。

1. 人类粪便是废弃物，没有利用价值。

□ 同意此观点 □ 不清楚 □ 不同意此观点

2. 您认为卫生处理后的人类粪便可以用作农业肥料吗？

□ 可以 □ 不可以

3. 您会购买用上述肥料浇灌的蔬菜水果吗？

□ 会，因为_____________________________

□ 不会，因为_____________________________

4. 人体尿液是废弃物，没有利用价值。

□ 同意此观点 □ 不清楚 □ 不同意此观点

5. 您认为卫生处理后的人体尿液可以用作农业肥料吗？

□ 可以 □ 不可以

6. 您会购买用上述肥料浇灌的蔬菜水果吗？

□ 会，因为_____________________________

□ 不会，因为_____________________________

三、此部分是关于您的一般资料

1. 您的性别

□ 男 □ 女

2. 您的年龄

□ 30岁以下 □ 30-40 岁 □ 40-50 岁 □ 51 岁以上

3. 您的学历状况

□ 初中及以下 □ 高中 □ 大学本科/专科 □ 硕士研究生及以上

4. 您的家庭月收入状况

□ 3000 元以下 □ 3000-5000 元 □ 5000-7000 元 □ 7000元以上

5. 您目前从事的职业

______________________________


