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SUMMARY IN ENGLISH  

This thesis comes as a result of the Swedish International Development 
Agency (SIDA)-financed action research project which comes as 
collaboration between the Water Sanitation and Hygiene Institute 
(WASHi) in India, the Stockholm Environment Institute (SEI), Sweden 
and Systematic Agro-Based Research Institute (SABRI) which focuses 
on sustainable sanitation solutions in areas that lack sanitation facilities 
of any kind. The idea behind this project was to bring about a change in 
the practises of the community members of this village from the current 
practise of open defecation (ODF) to using a sanitation facility. 
Promoting hygiene and educating the community members about the 
benefits of an ecological sanitation facility to bring about behavioural 
change among the community members was deemed as a critical step to 
ensure the success of this project.  

This thesis adopts the social research strategy known as „Participatory 
Action Research (PAR)‟ or just „Action Research‟. All formulations of 
PAR work on the idea that action and research should be carried out 
„with‟ the people and not „on‟ or „for‟ the people.  

The central aim of this preliminary study was to understand the 
underlying factors that would influence the acceptance of an ecosan 
toilet facility in all aspects including cultural, social, economic and 
environmental in the village of Mohaddipur in the district of Nalanda, 
India. 

The initial barriers that were identified in this village included lack of 
awareness, poverty, high levels of illiteracy, cultural sentiments, negative 
attitude towards handling human excrements and reusing them. The 
factors that influenced the implementation of this project included were 
monetary benefits by promoting the reuse of the human excrements, 
health promotion and safety for the women. These factors were the 
main drivers behind this project. 
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 SUMMARY IN SWEDISH  

En första studie om ett vatten-, hygien- och ekologiskt sanitetsprojekt i 
en landsortby i Bihar i Indien.  

Detta arbete är resultatet av ett tillämpat forskningsprojekt, stött av 
SIDA och baserat på ett samarbetsprojekt mellan WaterSanitation and 
HygieneInstitute (WASH), Stockholm Environmental Institute (SEI) 
samt Systematic Agrobased Research Institute (SABRI). Det är inriktat 
på lösningar för uthållig sanitet i ett område där anordningar för sanitet 
över huvud taget inte finns. Tanken bakom projektet var att få till stånd 
förändringar i vanorna hos innevånarna i denna by från det rådande 
sättet att förrätta sina behov var som helst (opendefecation ODF) till att 
använda en toalett. Att befordra hygien och ge byinnevånarna kunskap 
om fördelarna med en ekologisk toalett ansågs vara kärnan i att nå 
framgång med projektet. 

Detta arbete tillämpar den sociala forskningsstrategin känd som 
”deltagarorienterad aktionsforskning ” eller kort sagt ”aktionsforskning” 
innebärande ett aktivt deltagande av alla involverade. Alla formuleringar 
inom aktionsforskning är baserade på att handling och forskning skall 
utföras med deltagarna och inte som en studie över eller för dessa. 

Det väsentligaste syftet med denna första studie var att förstå de 
underliggande faktorer som kan påverka acceptansen av en ekologisk 
toalett i alla avseenden, kulturella, ekonomiska och miljömässiga, i byn 
Mohaddipur i distriktet Nalanda i Indien.  

Den första svårigheten som identifierades i denna by innefattade brist på 
insikt, fattigdom, omfattande brist på läs- och skrivkunnighet och 
kulturella attityder som en negativ syn på att hantera mänsklig avföring 
och använda den. De faktorer som påverkade genomförandet av detta 
projekt innefattade ekonomisk vinning genom återanvändning av 
mänsklig avföring, bättre hälsa och skydd för kvinnorna. Dessa faktorer 
var de viktigaste stöden för projektet. 
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ABSTRACT 

There are 2.6 billion people who have no access to “improved sanitation” all over the 
world, of which 814 million people live in India. As a result of this, people resort to 
open defecation and this causes serious damage to the people‟s health and also 
pollutes the surrounding environment. This thesis explores the sanitation situation in 
a village called Mohaddipur in the Bind Block of Nalanda district in the state of Bihar, 
India. This SIDA financed project will provide this village with a public toilet 
complex which will be constructed with the help of the community members and 
strive towards putting an end to open defecation which is practised by these 
community members of the study area. Through the sanitation facilities being 
provided it was also important to close the nutrient cycle loop between agriculture 
and sanitation and make this toilet complex sustainable in all aspects of sustainability: 
social, economic, environmental and cultural. The provision of Ecological Sanitation 
(ecosan) facilities through the implementation of CompostEra toilet units and 
technology, in the toilet complex, in both the „hardware‟ and the „software‟ aspects is 
studied in this thesis. Women and adolescent girls were sensitised through education 
on Menstrual Hygiene Management (MHM) to empower these women in this village 
of Mohaddipur to not only improve their health but to also get an opportunity to get 
an education and gain a livelihood. Participatory Action Research (PAR) method has 
been used in this study to empower the community of this village in order to increase 
the social, educational, gender and economic strength of the individuals. 

The results and subsequent discussion show the need to include communities in 
designing a sanitation facility and how capacity building is a very important step in 
this process. The findings suggest that the benefits of ecosan seem to be significant 
enough to outweigh the negative cultural sentiments regarding the use of human 
excrements.  

Key words: Sanitation, Open Defecation, CompostEra, MHM, Ecosan, PAR  

1. INTRODUCTION 

                 Sanitation is more important than independence 
 -Mahatma Gandhi, 1923 

 

It has been 90 years since the Father of the Nation of India emphasised 
about the importance of sanitation, but the country still lacks the “basic 
sanitation” facilities in most parts despite gaining independence way 
back in 1947. Why is it that a majority of the population in the rural 
areas and in the cities of India are still being neglected and live in dire 
conditions with no or otherwise polluted water supply and have no 
sanitation facility whatsoever? Is it because of lack of the best suited 
technology for that area or insufficient funds or lack of good 
governance or because of the repercussions of the caste system in India 
where removing excrements is still frowned upon or is it just because of 
mere ignorance? Whatever the reason, the importance of sanitation to 
safeguard human health is well known and undisputed, yet there are 2.6 
billion people who have no access to “improved sanitation” all over the 
world, of which 814 million people live in India (WHO and UNICEF, 
2012). In a country with a population of over 1.2 billion people of which 
53.2% have mobile phone subscription, only 46.9% of the 246.6 million 
households have a latrine facility (Sanitation Updates, 2012). 
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Sanitation, safe drinking water, and good hygiene which seem trivial and 
fundamental to some of us, is still a luxury for many of the world‟s poor 
people. Approximately 1.1 billion people all over the world practise 
open defecation, of which 626 million are in India, which is twice more 
than the number of the next 18 countries combined, accounting to 
nearly 60% of the entire population that practises open defecation 
(WHO and UNICEF, 2012). The lack of sanitation not only causes 
millions of deaths through diarrhoeal disease, but is also associated with 
environmental degradation and poverty thus weakening the three pillars 
of sustainability: social, environmental and economic aspect 
(Kvarnström et al., 2011).  

The ill effects of sanitation are multi-pronged. Poor sanitation facilities 
not only affect the health of the people but also decelerate the 
development of the nation as a whole. Women and adolescent girls in 
developing countries and all over are the most affected by the hazards 
of lack of proper sanitation and water related diseases (WHO, 2006). A 
number of girls drop out of school because of the lack of proper 
sanitation facilities in the school. Diarrhoeal diseases are transmitted 
through human excreta and its impact is severe in children. 
Approximately 1.5 million deaths per year in children under the age of 5 
years are caused by diarrhoea related to unsafe water, lack of basic 
sanitation and poor hygiene, most of them in developing countries (JMP 
2008).  

Diarrhoea, however, is not the only disease that claims a lot of lives 
because of lack of access to adequate and safe water and sanitation 
facility. Pneumonia kills about 2 million young children every year 
making it another deadly disease (Wardlaw et al., 2005).  

Sanitation was included in the Millennium Development Goals 
(MDG‟s), which was adopted by the United Nations (UN) in 2000, 
which are a set of 8 international development goals which the 193 UN 
member states have agreed to strive to achieve by 2015.  By legally 
binding human right to water and sanitation on July 28th, 2010, the UN 
Human Rights Council established the legal framework thus promoting 
pro-poor and non-discriminatory service provision to all the people of 
the world irrespective of their race, sex, language or religion. That said, 
much of India still lacks access to safe drinking water and sanitation 
facilities.  Of the 15% of the entire world‟s population that defecates in 
the open, 60% of these live in India (WHO and UNICEF, 2012).  
Despite recent progress, access to improved sanitation remains far lower 
in India when compared to many other countries with similar per capita 
Gross Domestic Product (GDP) (ADB, 2009).   

Table 1: Population of India (in percent) with access to improved 
sources of sanitation and no sanitation. (WHO and UNICEF, 
2012) 

 

 

 

 

 

 

 

Year Percentage of people who 
have access to improved 
sources of sanitation  

Percentage of people  with no 
sanitation  

 Urban Rural Total Urban  Rural Total 

1990 51 7 18 28 91 75 

1995 53 10 21 90 63 70 

2000 55 14 25 22 79 63 

2005 56 19 30 18 73 57 

2010 58 23 34 14 67 51 



A preliminary study of a Water, Hygiene & ecosan project in a rural village in Bihar 

 

 3 

The population of India in the urban areas and the rural areas (in 
percent) who have access to „improved sources‟ of sanitation differs 
significantly between the two (Table 1). The proportions of the 
population with access to improved sources and no sanitation do not 
add up to 100 percent; this is because the remaining percentages of 
people have access to some form of unimproved sanitation facility. 
However, what is really startling is, while only 14% of urban areas lack 
any sort of sanitation facility, a whopping 67% of the rural areas have no 
sanitation facility at all and resort to open defecation (ODF).  

The people in the states of Chhattisgarh, Madhya Pradesh, Bihar, 
Jharkhand and Orissa which constitute to a large chunk of land mass on 
the central and eastern parts of India have less than 30% access to any 
sanitation facility (IIPS, 2007). These states are mostly rural and it 
should be understood that these numbers are not really precise and 
moreover, access to improved sanitation facility does not mean that it is 
being used, or that it is maintained properly (more discussions on this in 
the later sections). In these cases, having access to an improved 
sanitation facility that does more harm than good (like pour flush toilets 
which cause water pollution if not properly maintained) should be 
reconsidered if it really is an improved sanitation facility.   

Providing sanitation to the backward rural areas in developing countries 
remains a difficult challenge. The different stakeholders like the 
Government (both state and central), NGO‟s and the private sectors 
need to make decisions to tackle the complexity of the issue of 
sanitation and how to allocate the resources and manage the excrements.  

This thesis comes as a result of the Swedish International Development 
Agency (SIDA)-financed action research project which comes as 
collaboration between the Stockholm Environment Institute (SEI), 
Water Sanitation and Hygiene Institute (WASHi) and Systematic Agro-
Based Research Institute (SABRI) which focuses on sustainable 
sanitation solutions in areas that lack sanitation facilities of any kind. 
This project aims at constructing a community toilet for the members of 
a village Mohaddipur in the state of Bihar in India. In order to improve 
the sanitation situation in any place it is important to not only install the 
technological systems but also to change the hygiene and defecation 
practises of the local population where the sanitation facility is being set 
up. Past experiences in this village have shown that a supply driven 
approach fails to reach the target audience and deliver the desired 
outcomes. Supply driven top down approaches especially in the 
sanitation field has little or no success at all (Peal et al., 2010). 

The basic idea behind this project was to bring about a change in the 
practises of the community members of this village from the current 
practise of ODF to using a sanitation facility, particularly an ecological 
sanitation facility. Promoting hygiene and educating the community 
members about the benefits of an ecological sanitation facility to bring 
about behavioural change among the community members was deemed 
as a critical step to ensure the success of this project.  

Through the sanitation facilities being provided it was also important to 
close the nutrient cycle loop between agriculture and sanitation and 
make this toilet complex sustainable in all aspects of sustainability: 
social, economic, environmental and cultural. 

This thesis focuses on a village in the district of Nalanda called 
Mohaddipur in the state of Bihar in India. This remote village faces a 
huge sanitation deficit. In all, there are about 760 people living in the 
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entire village of Mohaddipur in around 150 households. Only a few 
households in this village have access to a private latrine, the rest of 
them have no sanitation facility whatsoever and the members of these 
households defecate in the open.  

The community members in the village who fall under the category of 
“most backward class” in India, numbering 106 men, women and 
children residing in 20 households, were sensitised about the importance 
of sanitation and hygiene during the project and they themselves 
expressed the desire to own a toilet complex and put an end to ODF. 
Lack of space in each of these households prevented the provision of 
individual toilets and bathing facilities.  

This sanitation facility would provide a safe containment of the faecal 
matter and provide a sense of dignity, security and safety for the people 
of this village. Moreover, to work along the lines of sustainability, the 
toilets were waterless and the end products would be used as a liquid 
fertiliser on the farm lands to support the agricultural activities of the 
community members which is the main occupation of the people of 
Mohaddipur.  

1.1. Aim and Objectives of the Research 
This study principally aims at assessing the feasibility of an ecological 
sanitation toilet system CompostEra in the district of Nalanda, India 
and hence at piloting a safer and hygienic alternative which is both 
socially and culturally acceptable and to provide the people of the village 
with a toilet complex which will serve as an alternative to open 
defecation.  

The general goal of this study was to carry out a study on the socio-
cultural feasibility of new ecosan technologies in areas where safe 
sanitation is a problem. CompostEra, a closed composting system was 
studied during the process of its implementation in the state of Bihar, 
India. Additionally, considerable sensitization of the communities was 
conducted and through the use of public education, the benefits of 
using these systems for enhanced human health and environmental 
conditions were promoted.  

The objective of this thesis was to gather sufficient information and the 
various lessons learned from the stage of introducing the idea to the 
community and have its buy-in into the introduction of the sanitation 
system, during these 4 months right from the implementation to the 
functioning stage, into a manual like information and knowledge 
package for planning of similar interventions.   

The specific objectives of this thesis are:  

 To make an overall assessment on the feasibility of the technology 
and suggest how their introduction in local communities can be 
improved in the light of the findings 

 To study the perceptions and responses of the (potential) users of 
these technologies 

 To identify the social and cultural factors that can influence the 
dimensions of acceptability, functionality, sustainability and 
replicability of the technology 
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Research Questions: 

In order to meet the objectives, this study aims at addressing the 
following questions: 

 Is the system acceptable by the people of Mohaddipur?  

 What are the challenges that have to be overcome to inculcate the 
use of this sanitation system and its potential contribution to 
fertilizer demand?  

 Do the advantages of ecosan outweigh the cultural sentiments 
regarding the safe reuse of human excrement?  

 Will the construction of the toilet complex at Mohaddipur put an 
end to open defecation in this village? 

1.2. Relevance and limitations of the current study 
This thesis focuses only on communities that currently lack any 
sanitation facility of any kind and are currently practising ODF. This 
thesis will thus focus only on how an ecosan project implementation at a 
micro level is possible through community awareness and does not take 
into account the barriers and opportunities to introducing this 
technology into areas which already have an existing sanitation facility 
(public toilet).  

Through this thesis, the impact of access to water and sanitation 
(WATSAN) and how it influences the other MDG‟s will be looked into 
in the context of Mohaddipur. It is important to understand that the 
toilet complex which will contain the toilet systems of CompostEra will 
be the first of its kind in the entire region of South-East Asia.  

Though this is a pilot project per se of this technology in India, the 
technology has been vastly used in Sweden and in other parts of the 
world and great amounts of research has been done to ensure that these 
systems not only ensure safe disposal of human excrements but also 
close the loop on sanitation and that the end products are safe to handle 
and use as fertilisers.  

There were many limitations to this kind of study in such a remote area. 
Being an outsider to the community created initial hostility and also 
sanitation being a very sensitive issue created a bit of a hiccup in the 
beginning during the interviews where the interviewees responded to the 
author‟s questions in a manner they assumed was the answer he was 
looking for. This lack of trust was overcome slowly after the author 
stayed in the village with the community members and developed a 
bond with them.  

Lack of sufficient time was the biggest hindrance that the author faced 
during the study. Initially, the proposed toilet complex was to be built in 
the slum of Kethari Tola in Patna (the capital of the state of Bihar). This 
however did not take off due to delays in project approval and political 
issues. As a result, a new project was proposed in Mohaddipur until 
these unresolved issues with the government were sorted.  The project 
at Mohaddipur got the no-objection-certificate from the District 
Magistrate‟s office which legally permitted the construction of the 
project in this rural village.  

During the study, the author has lived in the village of Mohaddipur to 
understand the livelihood of these 20 households and also to get 
involved in the issues related to the construction of the toilet complex in 
both the hardware and the software aspects.  
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Lack of electricity in the village also slowed down the process of the 
research as the interviews and discussions with the community members 
was made note of using paper and pen and then later fed into the 
computer which was time consuming.  

 

2. CONCEPTUAL BACKGROUND 

2.1. Defining Sanitation and its other variants 
The first challenge that one encounters when seeking to solve the 
problem of lack of sanitation is actually defining what “sanitation” really 
is. In the beginning, back in the early 19th century, this term was 
inextricably linked with integrated water and sewer systems. Time and 
again, the term sanitation has been used ubiquitously by different 
organisations such as the Department for International Development 
(DFID), World Health Organisation (WHO), United Nations (UN) and 
other aid programmes in different variants like basic sanitation, 
improved sanitation, unimproved sanitation and now environmental 
sanitation.  

According to DFID (1998), sanitation refers to safe management of 
human excreta and includes both the “hardware” (which refers to the 
physical elements of sanitation like latrines) and the “software” (refers to 
the intangible elements like hygiene promotion, behavioural change) 
needed to reduce faecal-oral disease.  Basic sanitation (used as a 
synonym to adequate sanitation) is the lowest-cost option for securing 
sustainable access to safe, hygienic and appropriate facilities for excreta 
disposal thus providing privacy and dignity while ensuring a clean and 
healthy environment (WHO and UNICEF, 2006). Improved sanitation 
has been identified as those facilities that include flush or pour-flush 
toilets to piped sewer system/septic tanks/pit latrines, or the ventilated 
improved pit (VIP) latrine, pit latrines with slab or a composting toilet. 
Unimproved sanitation facilities on the contrary are those facilities that 
use flush or pour-flush to elsewhere (other than piped sewer 
system/septic tanks/pit latrines), pit latrines without a slab, bucket 
latrine, hanging toilet, shared or public facilities of any type or open 
defecation (WHO and UNICEF, 2011).  WHO and UNICEF use a 
four-step ladder to categorize sanitation from “open defecation” to 
“improved sanitation”. (Table 2)  

These distinguishing definitions for improved and unimproved 
sanitation were made in order to monitor the progress towards the 
Millennium Development Goal (MDG) 7, target 7c which is to “Halve, 
by 2015, the proportion of people without sustainable access to safe 
drinking-water and basic sanitation” (UN, 2002).  These definitions are 
thus MDG indicators which measure the proportion of population 
using an improved sanitation facility (WHO and UNICEF, 2012).   
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Table 2: Sanitation ladder in the Joint Monitoring Programme. 
(WHO and UNICEF, 2012) 

Step Description of what counts towards achievement of the 
step 

Improved - Flush or pour-flush to:  
-piped sewer system 
-septic tank 
-pit latrine 

- Ventilated Improved Pit (VIP) latrine 
- Pit Latrine with Slab 
- Composting Toilet 

Shared Sanitation facilities of an otherwise acceptable type shared 
between two or more households including public toilets 

Unimproved Facilities not ensuring hygienic separation of human excreta 
from human contact. ( These include buckets latrines, 
hanging latrines, pit latrines without slab) 

Open 
Defecation 

Defecation in fields, bushes, forests, water bodies or open 
fields. 

 

The MDGs were established at the Millennium Summit at the United 
Nations in New York, in September 2000 and up-graded two years later 
at the World Summit on Sustainable Development in Johannesburg in 
September. The MDGs are a set of 8 numerical and time bound goals 
which were adopted by 189 member states of the UN to address 
different issues of poverty, education, promoting gender equality and 
environmental sustainability. The problem of lack of safe drinking water 
and sanitation were recognised as part of the problem of world poverty 
and was thus added as part of the goal of MDG 7 “Ensuring 
environmental sustainability” (Ibid) .  The target 7c of the MDGs, 
however, was added 2 years after the inception of the MDGs at the 
2002 World Summit on Sustainable Development in Johannesburg 
(IRCIWSC, 2004).  

2.2. Shortfalls of the current definitions of the indicators 
It can be understood from the above definitions that only the users of 
“improved” sanitation facilities are considered by the WHO and 
UNICEF Join Monitoring Programme (JMP) as “having access” to 
sanitation facilities as mentioned in the Millennium Development Goals 
(MDGs) Target. However, these definitions, to put bluntly, do not 
sufficiently categorise the different technologies that are existing in 
today‟s world. The problem with this classification is that the focus is 
more on the “technology” rather than the “functioning” of these 
systems.  

The numbers that JMP presents only take into account the “improved” 
sanitation systems when ignoring those shared sanitation facilities which 
have been able to provide clean, safe and affordable sanitation services. 
The problem with the definition of “improved sanitation” systems is 
that the flush toilets which pour into pits or sewers, which are 
considered as improved sanitation facilities, contaminate ground water 
and pollute drinking water sources which are far from the lines of 
maintaining environment sustainability.  

Moreover, sometimes sewage is discharged directly into water bodies 
like nearby rivers or even the sea. This has been seen to cause 
eutrophication of these water bodies which is not sustainable either.  
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Conventional forms of centralised and decentralised sanitation systems 
are being criticised today for various problems these systems cause like 
(Werner et al., 2003): 

 Discharging the organic nutrients which could otherwise be recycled 

 Large amounts of sewage that is produced by the centralised sewage 
systems 

 Investments are high in these systems  

 Operation and Maintenance costs are high making it unfeasible for 
less wealthy regions 

 Germs and pathogens are rarely killed off in these treatment plants 
making it unsafe for the society  

 Pollution and eutrophication of the fresh water reserves when the 
sewage is untreated, depriving thousands of people access to fresh 
water.  

So it can be understood that the conventional sources of “improved” 
sanitation systems have a lot of drawbacks and these systems need to be 
replaced by environment friendly systems that do more good to the 
society than bad.  

The public/shared facilities which have “improved” sanitation systems 
are not considered improved because the WHO and UNICEF JMP 
have apprehensions about the cleanliness and with the health risk which 
it puts the others at (WHO and UNICEF, 2006). Compared to the other 
facilities that have been enlisted as “unimproved” like the bucket latrine 
or the hanging toilets or worst-of-all, open defecation, the public toilets 
which are well maintained and have proper discharge of the sewage into 
sewage treatment plants should be considered as “improved” as well. 
The definition suggested by JMP for “improved” systems are just a 
means to „quantify‟ the presence of a sanitation system but this does not 
actually give a measure of the cleanliness of the toilet. Moreover the 
people who have “improved” sanitation systems may not really be using 
it either thus increasing the number of people who lack improved 
sanitation facilities. A large number of the Pit latrines with slab which 
are considered “improved” systems have been seen to be unhygienic 
which again questions the definition suggested by WHO and UNICEF 
(Mara, 2012). So indeed, by deeming these as “improved”, the numbers 
put forth in the JMP will see a significant jump in terms of people who 
have “improved sanitation” facilities in the world.  

Moreover it should be understood that the goals of the MDGs represent 
achievable levels for any country that commits their resources and puts 
in time to accomplish these set targets. By narrowing it down to the 
target 7c of the MDG goal 7, achieving the sanitation target is important 
but this will not necessarily represent the acceptable levels of service or 
the actual number of users nor will it represent the social side of the 
utility of “physical” presence of an improved sanitation facility in terms 
of privacy, security and dignity. So providing access to improved 
sanitation is one part and understanding the people‟s views of the facility 
is a whole new side which seems to be ignored in the MDGs.   

Thus, the term sanitation has been evolving over the years and can be 
understood as a holistic process which includes careful disposal of 
human excreta in a manner that not only safeguards public health, 
provides dignity and ensures personal hygiene but also protects the 
environment to put succinctly.  
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The premise of this thesis is on the construction of a community toilet 
complex which will include waterless urinals for both men and women, 
separate bathing facility for the men and women and latrines which are 
based on CompostEra (will be discussed in detail in the later sections of 
the report). Apart from the toilet complex, a state of the art laboratory 
was set up in the capital city of Patna in Bihar which is about a 100 
kilometres from the village, which would test the nitrogen rich liquid 
from the CompostEra toilet systems for pathogen contamination and 
also provide services like water testing and nutrient testing facilities to 
other projects and NGOs at a very low cost.   

So, if the definition by the JMP is to be considered, community toilets 
would not be classified as improved sanitation facility. Reasons aplenty 
like poverty, health issues, safety and privacy issues, child mortality, lack 
of space, sexual assaults on women are more than sufficient to deem 
this community toilet complex not just a necessity but a right for the 
inhabitants of this village. So, in the context of the current study the 
term “improved sanitation” includes well maintained public toilet 
complexes which are not only environment friendly but also ensure safe 
disposal of human excrements and gives a nutrient rich end product 
which can be safely used for agricultural purposes. 

A function-based approach instead of the technology-based approach as 
suggested by the MDG‟s will be much better in monitoring the different 
aspects of the sanitation facility. The function-based sanitation ladder 
proposed by Kvarnström et al. (2011) seems far more appealing than the 
technology-based ladder used by the JMP (Table 2) (Kvarnström et al., 
2011). 

2.3. The Story of Sanitation in rural India 
Customs and traditions have always played a prominent role in shaping 
the diverse cultures in India. Sanitation has always been attached to a 
social stigma which is still seen to be prevalent in most parts of India. 
The 3000 year tradition of social differentiation, called the “caste-
system”, one of the principles of which is ritual purity, defines the social 
position of a person by birth. Among the four primary social categories 
(called „Varna‟) in this system, Brahmins (the priests) are the highest, 
followed by the Kshatriya (warriors), the Vaisya (farmers and traders) 
and finally the lowest of them all Shudra (tenant farmers and servants). 
The “Untouchables” were a section of people who were considered so 
impure that they were not even included in the caste system (Srinivas, 
1959). The lowest among the “untouchables” are termed as manual 
scavengers. These are the people who remove human excrements with 
their bare hands from the dry toilets and the sewers.  

Manual scavenging was a practice in the urban centres when there were 
no sewerage systems. It continues to prevail in densely populated old 
parts of some cities. It was also common in Muslim-inhabited rural areas 
where women were not allowed to defecate out in the open, a situation 
very unlike the Hindu villages where open defecation was practised by 
all castes, irrespective of the gender. Untouchability, which was banned 
in 1950 by the Indian constitution, is still one of the major social issues 
in modern day India.  
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Table 3: Function-based sanitation ladder . (Kvarnström et al., 
2011) 

  
Rung 

 
Function 

 
Indicators 
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t 
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F 
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t 
i 
o 
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s 

 
7 

 
Integrated resource 
management 
 

Indicators will differ and depend on 
flow streams from the full 
environmental sanitation system 
(urine, faeces, greywater, faecal 
sludge, wastewater as below but 
also including water provision, 
storm water management and 
solid waste management) and 
context 

 
6 

 
Eutrophication risk 
reduction 

Indicators will differ and depend on 
flow stream from the sanitation 
system (urine, faeces, greywater, 
faecal sludge, wastewater) 

 
5 

 
Nutrient reuse 

X% of N,P,K excreted is recycled 
for crop production, 
Y% of used water is recycled for 
productive use 

 

 

H 
e 
a 
l 
t 
h 
 
F 
u 
n 
c 
t 
i 
o 
n 
s 

 
4 

 
Pathogen reduction 
in treatment 

Indicators will differ and depend on 
flow stream from the sanitation 
system ( urine, faeces, greywater, 
faecal sludge, wastewater) and 
also whether the flowstream will be 
used productively afterwards or 
not 

 
3 

 
Greywater 
management 

(i) No stagnant water in the 
compound, (ii) no stagnant water 
in the street (iii) no mosquitoes or 
other vectors 

 
2 

 
Safe access and 
availability 

(i) 24-hour access to facility year-
round, (ii) facility offering privacy 
personal safety and shelter, (iii) 
facility is adapted to needs of the 
users of the facility 

 
1 

 
Excreta containment 

(i) Clean facility in obvious use, (ii) 
no flies or other vectors,  (iii) no 
faecal matter lingering in or around 
latrine, (iv) hand-washing facility in 
obvious use with soap, (v) lid, (vi) 
odour-free  

 

Even today, in the Hindu culture, „faecophobia‟ or rational fear of 
human excrement is the biggest barrier that needs to be overcome when 
promoting ecosan systems. This is the reason why sanitation is a topic 
that is not discussed openly and why people want nothing to do with the 
human faeces not because it is plain disgusting or malodorous but 
because it is perceived to be unclean. The „untouchables‟ for long and 
even now in some traditional villages and major cities have been referred 
to as unclean because they come in contact with the human faeces and 
have been ostracised from the society and are often a neglected segment 
of the Indian society. The Sulabh International Organisation which was 
established in 1970 developed eco-friendly and cheap underground toilet 
systems which converted the human excrements to fertilisers and bio 
fuels and has rehabilitated about a million manual scavengers since then. 
This NGO has significantly improved the lives of many of the manual 
scavengers and provided them with other jobs so that they can lead a 
dignified life.  

Whenever one brings into context the issues about access to drinking 
water, the issue of sanitation automatically springs to mind. Where there 
is water being provided on one hand, sanitation facilities must be 
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provided to get rid of the waste water as well. India has achieved the 
Millennium Development Goal of providing safe drinking water but is 
still far from achieving the sanitation target. Only 54% of the urban 
households and 21% of the rural households in India have access to 
improved sanitation systems (PCGI, 2002).   

There is a noticeable difference between sanitation coverage in the rural 
and urban parts of the country. According to the Total Sanitation 
Campaign (TSC) data, 27% of India‟s rural households have no access 
to individual household toilet. Conversely, according to Census 2011, it 
was estimated that around 53% of urban and rural households were 
reported lacking a latrine facility (Kapur and Chowdhury, 2012). Though 
these numbers are daunting and sanitation has been realised as a 
necessity by the GOI, ironically, in the financial year 2011-12, the 
budgetary allocation for the TSC programme accounted for only 0.04% 
of the Gross Domestic Product (GDP) (Ibid). This low number shows 
that sanitation is still a neglected topic which needs to be put higher on 
the agenda of donor agencies and government bodies.  

The Indian Ministry of Rural Development (IMRD) launched the first 
nationwide program of sanitation way back in 1986, the Central Rural 
Sanitation Programme (CRSP) to improve the quality of life of rural 
people. The problem with the CRSP was that it was supply-driven, 
highly subsidized and focussed primarily on the physical aspect related 
to sanitation.  With alarming child mortality rates, diarrhoeal cases, 
polluted water reserves due to open defecation the CRSP was improved 
to what is called now as the Total Sanitation Campaign (TSC). This $4 
billion campaign which was initiated in 1999 aimed at completely 
eliminating open defecation in the rural areas of India by emphasising 
more on human resource development, capacity development to 
generate awareness and generate demand for sanitary facilities.  The TSC 
focussed more on software activities like creating demand from the poor 
people in the rural areas and community-led initiatives and building low 
cost latrines (Black and Fawcett, 2008). Through this, TSC emphasised 
low-cost latrines (around INR 2000, or 200 SEK1) and offered only a 
small subsidy and relied on external bodies like private corporations or 
NGO‟s to cover the construction costs (Ibid).  

The Indira Awaas Yojana (IAY) was a programme that was launched 
during 1985-86 as a sub scheme of the Rural Landless Employment 
Guarantee Programme (RLEGP) which began in 1980. The RLEGP 
along with the National Rural Employment Programme (NREP) were 
involved in provision of rural housing for SCs/STs and freed bonded 
labourers. In the year 1994, the scope of IAY extended to help in the 
construction of dwelling units for the minorities in the Below Poverty 
Line (BPL) category, SC‟s, ST‟s and freed bonded labourers by 
providing them with some financial assistance. As per the latest IAY 
budget, INR 45000 (4500 SEK) will be available for the construction of 
a house in a non-hilly terrain (GOI, 2012a).  

The TSC has now been renamed as “Nirmal Bharat Abhiyan” (NBA) 
which literally translates to Clean India Campaign, to accelerate the 
process of sanitation coverage in the rural areas through renewed 
strategies and saturation approach.  The IAY was intended to be 
convergent with funds and activities provided under the NBA. As per 
the latest NBA report 2012, the NBA scheme provides the members of 
a community who are below the poverty line with an incentive of INR 

                                                      
11 SEK = 10 INR 
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4600 or 460 SEK for the construction of a sanitary latrine and the 
minimum beneficiary share will be INR 900 either in cash or labour 
(GOI, 2012b). Of the INR 4600, INR 3200 will be given by the central 
government and the state government will cover the remaining INR. 
1400 (Ibid). 

Through the NBA, the Government of India (GOI) has sanctioned 
projects in all of India‟s rural districts, building about 57 million 
individual household sanitary latrines (IHHLs) (Bhaskar, 2009).  

Despite having some success stories, the NBA has failed to reach large 
communities let alone individual households. In 2007, World Bank‟s 
Water and Sanitation Programme (WSP) worked alongside the GOI 
supporting the NBA to try and expand on the past pockets of successful 
rural sanitation projects. However, this initiative focussed only on two 
Indian states of Himachal Pradesh and Madhya Pradesh and didn‟t seem 
to have much of an influence over the rest of the states (WSP, 2012).  

Numerous campaigns have also been launched by the government, of 
which a recent one “no toilet no bride” campaign seems to be making 
quite the buzz. This new campaign, through which people are advised to 
not get their daughters married into a house without any toilet facility, 
has been fairly successful in some rural parts of India.  

A number of Non-Government Organisation (NGO‟s) have been set up 
which have helped in addressing the issues of sanitation in the rural 
areas as well. With a myriad of organisations, government agencies and 
other international institutional bodies working towards achieving the 
same goal, significant progress has been made in providing sanitation 
facilities to a large population.   

Indeed, numerous NGOs, private organisations are working together to 
improve these numbers and slow and steady progress is being made. 
However, with 2015 around the corner, reaching the sanitation target of 
the MDGs seems a far-fetched dream for the country of India. It is time 
to speed up things and get the communities involved and put an end to 
open defecation.  

2.4. A brief overview of the sanitation situation in the study area 
Generally, in the rural and in some parts of urban India, it is the women 
and the girl children who fetch water and have the main responsibility of 
maintaining the house and ensuring a clean home environment. So it is 
obvious that lack of adequate WATSAN facilities will affect them the 
most. In rural villages, like in Mohaddipur, the women and girls walk 
long distances to fetch water; as a result many of the girls drop out from 
school at an early age as they get involved in managing the household 
activities like cleaning and cooking right from a very young age.  

Lack of sanitation facilities in the villages (private or public toilets) 
forces the women and the young girls to go defecate openly in the fields 
in the early hours of the morning or late at night. Sexual violence, 
physical attacks and wild animals are some of the problems the women 
and girls face when they head out at these hours to relieve themselves. 
The women of the village told me they faced these problems as well.  

The general misconception that people have about baby faeces is that it 
is harmless. However, the truth of the matter is that the faeces from a 
baby are just as much harmful as an adult.  
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 Figure 1: The F-diagram (Winblad et al., 2004). 
 

In a fact sheet published by the UNICEF, one gram of faeces can 
contain (UNICEF, 2008): 

 10,000,000 viruses 

 1,000,000 bacteria 

 1,000 parasite cysts 

 100 parasite eggs 

If the faeces are untreated and are not safely disposed of, then these 
viruses, bacteria and parasites can be easily communicated through 
water, soil and food. The practise of hand-washing with either soap or 
ash after defecation and before eating has seen to significantly reduce 
these numbers of the harmful pathogens and prevent oral-faecal disease 
transmission (UNICEF, 2006).  

The transmission of diseases from the faeces through hands, flies, water 
and soil can be seen in the F-diagram which summarises the different 
pathways through which these diseases would be communicated 
(Figure 1). 

The MDG‟s which were set up in the year 2000 following the 
Millennium summit of the UN, were upgraded at the World Summit on 
Sustainable Development in Johannesburg in September 2002. 
Sustainable development has been defined in the Brundtland report as 
“development that meets the needs of the present without 
compromising the ability of the future generations to meet their own 
needs” (UN, 1987).  

Since the inception of the concept of Sustainable Development (SD), 
three major domains have been identified for a sustainable balance to 
occur, namely, “the environment, economics and the socio-cultural 
context”. Considering water and sanitation as part of the MDG 
emphasised the importance of the same making it an integral part of 
Goal 7 which is to “Ensure environmental sustainability”. However, it 
can be understood that though water and sanitation (WATSAN) 
primarily are associated with health aspects, it has been recognised as a 
part of ensuring environmental sustainability. The effect of WATSAN 
has a significant influence on meeting the targets of the other MDG‟s as 
well. The potential impact of WATSAN cuts across all the other MDG‟s 
making it a crucial element capable of influencing the possibility of 
achieving all other targets.  
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The MDG‟s are (UN, 2002):  

1. Eradicate extreme poverty and hunger 

2. Achieve universal primary education  

3. Promote gender equality and empower women 

4. Reduce child mortality 

5. Improve maternal health  

6. Combat HIV/AIDS, malaria, and other diseases 

7. Ensure environmental sustainability 

Target 7C: Halve, by 2015, the proportion of the population without 
sustainable access to safe drinking water and basic sanitation.  

8. Develop a global partnership for development 

Even though there is much talk about sustainable development, it seems 
to be neglected in the MDG‟s. Sustainable development needs to be 
ensured to achieve the desired goals. Through this report, the impact of 
the provision of a toilet complex will be looked into and how it affects 
the other MDG‟s will be studied. Water and sanitation projects are more 
sustainable and confer a sense of ownership when communities 
participate in the decision making and implementation process, even at 
low levels of participation (Harvey and Reed 2007; IVO et al., 2008).  It 
is therefore important to ensure that the user‟s perspectives are taken 
into consideration before constructing the toilet. By involving the 
targeted audience right from the planning and evaluation stages to the 
final construction of the toilet complex and using their contribution 
either in kind or pay will, the success of the whole project increases.  

Government subsidized latrines, which follow a supply driven approach 
rather than a demand driven approach have often not been used by the 
community members (Sanan and Moulik, 2007). This was the exact 
problem that occurred in the village under study. The government, 
under the scheme of Nirmal Bharat Abhiyan (NBA) provided only 4 of 
the 20 households under study with latrines but did not install nor 
consult with the community nor educate them about the importance of 
sanitation and hygiene. As a result, these 4 households failed to install it 
on their own and only 2 of them still had the latrine with them while the 
other 2 said they threw theirs away.  This failure is generally due to the 
failure of the top-down approaches that fails to meet the community‟s 
needs (Mutume, 2004). Traditionally, sanitation programs in India have 
only focussed on meeting the “hardware” needs and have neglected the 
“software” components like motivating the people, taking their opinions 
into consideration or understanding their problems with the current 
system and improving it.  

A community which has access to clean and safe WATSAN facilities will 
have improved living conditions, with increased health and well-being 
and higher economic productivity because of lack of illnesses 
(Elledge, 2003). This said, the community members of Mohaddipur 
belong to the most backward class of India and are not only significantly 
below the poverty line but also lack any sort of support from the 
different government agencies and Non-Government Organisations 
(NGOs). Thus the need to improve their living conditions and 
providing them with a safe sanitation system which provides them 
dignity, safety, security and improves their health and well-being cannot 
be further emphasised.  
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2.5. Ecological Sanitation in Brief 
Ecological sanitation or ecosan is a new paradigm in sanitation which 
treats the human excrements and household wastewater not as “waste” 
but as “resources” which can be recovered and used safely after 
treatment.  It is based on three fundamental principles (Winblad et al, 
2004):  

1. Preventing pollution i.e. water and soil pollution rather than 
controlling it on later stages.  

2. Sanitizing the urine and the faeces 

3. Treating the excrements as “resources” and using the safe products 
for agricultural purpose as fertiliser.  

Ecosan offers an alternative to the traditional flush and discharge 
systems which required vast amounts of water for flushing. These flush 
and discharge systems, since decentralised, have huge investments in 
pipe networks and treatment plants. These pipes run from individual 
households collecting all the sewage from the kitchen, sink, toilets and 
bath and treating them as a homogenised mixture. At times the sewage 
goes untreated and is discharged into large rivers and lakes causing 
eutrophication.  

The other systems of drop and store which are relatively low-cost 
cannot be used in regions with high water table levels and on rocky 
ground. Ecosan closes the loop on sanitation, thus returning the human 
excrements back to the plants in a safe manner which saves a lot of 
money which is often an issue in the developing countries.  

Ecosan thus defines a philosophy of closing the loop on sanitation and 
not particularly on a type of technology (Figure 2). There exists a gamut 
of different technologies which vary in functionality or design but have 
in common that the human excrements (both urine and faeces) are 
separated from the beginning (or at source) like in a Urine Diverting 
Dry Toilet (UDDT) or mixed together and then separated later by using 
a filter.  
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Figure 2: Closed loop sanitation in which human excrements are 
used as fertilizers in agriculture (Kvarnström et al., 2011). 
 

There are mainly three different ecosan systems that differ in the way 
the faecal matter is sensitised and the manner in which it is stored 
namely the dehydrating systems, composting systems and the soil 
composting systems.  

The dehydration systems are those in which the urine and the faeces 
are separated at source ensuring that the processing chamber (where the 
faecal matter is stored) is dry and volume is minimal. The urine which 
can be used as a liquid fertiliser after storage for about a month is 
collected in a separate tank, while the faecal matter is collected in the 
processing chamber for about a year. Lime, Ash and urea are added to 
lower pH and absorb the moisture (Winblad et al., 2004). After the first 
year of dehydration, this partially treated material is subject to one of the 
four secondary treatments of either high temperature composting or 
alkaline treatment or carbonisation or storing it for longer periods of 
time (Ibid).  

In the composting systems, there is no need to separate the urine and 
the faecal matter, rather both are collected in the processing chamber to 
which organic matter and bulking agents (peat moss, wood shavings 
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etc.) are added to help in breaking it all down to humus. After about 8 
months, the partly treated material can be removed and subject to high 
temperature composting or can be directly applied on to the soil for 
agricultural use (after at least 1 year of composting).  

In the soil composting systems, soil along with urine and faeces is 
collected in the processing chamber and different processes occur 
depending on the system. If the soil composting is done in an above 
ground vault or the “skyloo”, the pathogenic bacteria are destroyed in 
about 4 months‟ time because of the competition with the soil-based 
organisms and unfavourable environmental conditions (Ibid). Upon 
removal, the material is subject to any of the four aforementioned 
processes for further treatment. Even shallow pits can be designed in 
the same way as suggested for the above ground vaults except in the 
case of “arborloo” where in, the homestead owner can plant a tree 
directly in the shallow pit (max. 1.5 m depth) after adding more soil 
(Ibid).  

The ecosan technology that will be used in the toilet complex that is 
being constructed at Mohaddipur is a soil composting system designed 
by a Swedish company called CompostEra. The entire process and 
functioning of this technology will be discussed in the later sections of 
the report.   

2.6. Human excreta as a fertilizer 
The use of human excreta as a fertiliser is attached to many cultural 
values, beliefs and discourses which could either prove to be beneficial 
in it being accepted by the community members and used or form a 
barrier for acceptance of this notion of using human excrements as 
fertilisers. The general trend in India when it comes to cleaning after 
defecating is that people in India are washers i.e. they use water for anal 
cleansing and not tissue paper. For the toilet systems to be successful in 
any region, it should take into context the different beliefs, methods, 
cultural values, sentimental values and the societal values that the region 
believes in. It is not easy to bring about change in the behaviours of 
people in an instant, it takes time. Sanitation is a sensitive issue that has 
to consider different social stigmas that are attached to it and overcome 
them to be able to be accepted by the community members. Thus, 
ecosan toilets which promote the use of urine and faeces, after it is has 
been deemed safe to be used, have to address the social aspects that are 
associated to these systems to bring about acceptance among the 
community members.  That‟s why it was so important to sensitise the 
community at Mohaddipur and involve them in the planning, design and 
the construction phase of the project right from the very beginning to 
accommodate their views and opinions and educate them about the 
need for sanitation systems, importance of ecosan toilets and stress on 
hygiene behaviour and also to educate the women and adolescent girls 
about menstrual hygiene management (MHM) so that this entire facility 
is acceptable to these people who will be the eventual owners of this 
toilet complex once it is fully functional.    

The final products of the toilet complex being constructed at 
Mohaddipur i.e. undiluted urine from the waterless urinals, nitrogen rich 
liquid from the CompostEra system (which is a mixture of urine, faecal 
matter and anal wash water which will be filtered through a starter bed 
and a filter medium and collected in a storage tank) and the solid 
compost matter (which can be obtained from the CompostEra system 
after at least 1 year of containment in the composting chamber) are in 
many ways well suited for use as fertilisers. These contain all the 



   Abhilash Salimath                                                         TRITA LWR Degree Project 14:13 

 

 18 

essential nutrients that crops require. Today, artificial fertilisers are used 
to increase the agricultural productivity of crops by artificially 
supplementing the soil with chemical nutrients which are expensive 
when compared to the relatively low cost abundantly available human 
urine and faecal matter. 

Plants require essential nutrients apart from the non-mineral elements, 
i.e. carbon (C), hydrogen (H) and Oxygen (O) which are classified as 
either macronutrients or micronutrients depending on the amount of 
uptake. The former is taken up in amounts which are about 100 times 
the latter (Jönsson et. al., 2004). Nitrogen, Phosphorus, Potassium, 
Sulphur, Calcium and Magnesium which constitute the macronutrients 
are taken up in their ionic form through the roots of the plant and 
micronutrients like Boron, Copper, Iron, Chloride, Manganese, 
Molybdenum and Zinc are generally available in sufficient amounts 
through mineralisation of the organic matter (Ibid).  Nitrogen, 
phosphorus and potassium are the major nutrients that the plants 
require which the chemical fertilisers contain but these nutrients come 
from finite resource pools thereby increasing the price of these fertilisers 
as it is becoming more and more difficult to obtain the necessary 
materials for these fertilisers. This further emphasises the need to close 
the sanitation loop to recover these nutrients at a cost effective price.  

Nitrogen demand is often the most limiting nutrient for plant growth 
and usually higher than the total demand of all other nutrients put 
together (Ibid). Plants take up the nutrients through their roots in ionic 
form. Plant roots take up nitrogen from the soil solution either as 
ammonium (NH4

+) or as nitrate (NO3
-). The advantage of using urine 

when compared to the chemical fertilisers is that, not only is the urine 
freely available it is usually pathogen free thereby requiring little pre-
treatment before use and also it contains the required nutrients in the 
form that is directly available to the plants i.e. in ionic form 
(Kvarnström et al., 2006).  

Ecological sanitation, which is the main underlying principle behind the 
functioning of the toilet complex being constructed thus regards human 
excreta as a resource rather than as a waste and thus emphasises on the 
need to recycle these „resources‟ and use the recycled sanitized human 
urine and faeces by returning them to the soil and thus completing the 
nutrient cycle and closing the loop on sanitation. Human excreta should 
be handled and treated as per the hygiene guidelines before it is applied 
on to the soils as stated in the EcoSanRes report prepared by Schönning 
and Stenström in 2004.  

Since, human excreta contain a number of pathogens which are harmful 
if disposed into the open without prior treatment, sanitizing these 
„resources‟ before it is used as a fertiliser is very important. To 
understand the composition of urine and the faecal matter, numerous 
studies have been carried out which will be highlighted in the section 
below.  

2.6.1. Urine 

Human urine is generally pathogen free and also contains the required 
nutrients of nitrogen, phosphorus and potassium which are essential for 
the growth of the crops (Esrey et al., 2001:12). Urine contains 88% of 
the nitrogen (N), 67% of excreted phosphorus (P) and 73% of excreted 
potassium (K) the remainder of which is in the faeces. Undiluted urine 
(from waterless urinals like the ones being installed in the toilet 
complex) provides a harsher environment for micro-organisms, 
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prevents the breeding of mosquitoes and speeds up the process of 
pathogen destruction (Schönning and Stenström, 2004; Vinnerås, 2002).  

Urine that will be used on the agricultural lands has to be stored for the 
recommended storage time at temperatures of 4-20° C for atleast 1 
month interval between urine application and harvesting (Schönning 
and Stenström, 2004) (Table 4). 

If all the urine produced by one person were to be used onto the farm 
lands as a liquid fertiliser, the urine would have enough nutrients to 
fertilise 300-400 m2 of crop per year (Jönsson et al., 2004:1). This goes 
to show how important it is to recycle this „resource‟ to not only 
supplement the crops with cheap and readily available source of 
nutrients but also a source that does not harm the environment. On an 
average, studies have shown each person produces about 5kg of 
elemental Nitrogen (N), Phosphorus (P), Potassium (K) (or a 
generalised form N-P-K ) in excreta a year (4kg in the urine and 1 kg in 
the faeces) (Ibid). Urine has also been found to contain only negligible 
amounts of heavy metal concentrations when compared to the chemical 
fertilisers (Palmquist, 2004). These above mentioned studies and 
practical examples have thus proven that the application of urine is 
indeed beneficial and provides the crops with the desired nutrients.  

Table 4: Recommended Swedish guideline storage times for urine       
mixture (urine or urine and water) (Schönning, 2004). 

Storage 
temperature 

Storage 
time 

Possible pathogens 
in the urine mixture 
after storage 

Recommended 
crops 

4°C >1 month Viruses, Protozoa Food and fodder 
crops that are to be 
processed 

4°C >6 months Viruses Food crops that are 
to be processed, 
fodder crops 

20°C >1 month Viruses Food crops that are 
to be processed, 
fodder crops 

20°
C 

>1 month Probably none All crops 

   

The undiluted urine can be applied to the soil before the planting the 
crops and can be either diluted or undiluted depending on the type of 
crop being grown (Jönsson et al., 2004:1). Typically, one part of urine is 
diluted with 2-5 parts of water.  

Urine can be diverted at the source or mixed with the faecal matter 
when designing an ecosan system. In the context of this present study, 
waterless urinals are being provided in the toilet complex which will 
result in the collection of undiluted urine which will be collected in the 
tank outside and later transferred manually (after sufficient storage time) 
into jerry cans which will be used on the farm lands. The CompostEra 
toilet systems being installed in this complex facility will not have a 
provision for urine diversion and will treat the mixture of faeces, urine 
and wash water effectively after passing it through a starter bed and 
filter bed (further discussion on the functioning of the waterless urinals 
and the CompostEra toilet units can be found in the later chapters). 
Since in this system, the liquids have been in contact with the faeces, 
they have to be sterilised before it can be recycled as a fertiliser.  

2.6.2. Faeces 

The faeces contain most of the pathogens in the human excreta and are 
the main causes of transmission of numerous enteric diseases. It mainly 
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consists of undigested organic matter like fibres whose major 
constituent is carbon. As mentioned earlier, the urine contains most of 
the nutrients that a plant requires, however, the faeces upon being 
composted gives rise to humus which contains higher concentrations of 
phosphorus and potassium (Winblad, 2004). However, the process of 
dehydration/decomposition takes a long time (>1 year) to destroy the 
pathogens present in the faeces only after which it is safe to be applied 
to the soil.  

The faeces are contained in composting chambers (like in the 
CompostEra toilet unit) where it is subject to slow decomposition by a 
variety of organisms which break down this solid matter to humus. 
Once removed (after being contained in the chamber for 8-12 months), 
this partly treated solid material can be subject to high-temperature 
composting for secondary treatment.  

3.  RESEARCH AREA  

3.1. Introduction 
This chapter presents a short description of the state of Bihar where the 
study area of Mohaddipur is located. As this project is still in the 
implementation phase, this is more of a baseline study by understanding 
the social aspects that are linked to the provision of a public sanitation 
facility than an evaluation. Village Mohaddipur is situated around 100 
kilometres south east of Patna (which is the capital of Bihar) in Nalanda 
district. This chapter will give an overview of the geographical and 
physiographical setting and socio-economic indicators related to 
sanitation systems of the state of Bihar.  Only those indicators that were 
understood to be important were studied and included in this report. 
The description of the institutional structure was considered to be 
beyond the scope of this current study and was hence excluded.  

 

 
 

Figure 3: Main components of Nature, Society, Device and 
Process and their corresponding relevant variables to be 
considered before implementing a sanitation system. (Kvarnström 
et al., 2011) 
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To determine which factors were important to be considered for the 
successful implementation of a sanitation system, it is important to 
consider numerous criteria like disease prevention, environmental 
protection, nutrient recycling, acceptability, affordability and simplicity 
(SEI, 2004). 

The four main components identified were nature, society, process and 
device. The most relevant variables for each of these components 
should be considered together (Figure 3). A detailed study of the village 
will be described in the later chapters and discussed with respect to 
these components mentioned above.  

3.2. Bihar 
The word Bihar has been derived from the word „Vihara‟ which means a 
land of monasteries. This ancient land mass has a plethora of Hindu, 
Muslim, Jain, Buddhist and Sikh shrines and is also associated with early 
myths and legends of Hinduism.  Buddhism was born here in Bodhgaya 
which is one of the worlds most significant and sacred Buddhist 
pilgrimage centres of the world. It was at Bodhgaya that Prince Gautama 
attained enlightenment under a banyan tree.  

Bihar is the easternmost state in northern India (Figure 4). It is bounded 
by Uttar Pradesh to the west, Nepal to the north, West Bengal to the 
east and Jharkhand to the south. It is the 12th largest among all the states 
in the country in terms of geographical size at 98, 940 km2 (Rath et al., 
2011). With a population of 10,38,04,637 or 103.8 million, Bihar ranks 
3rd among the most populated states of the country (Ibid). Of this, 85% 
of the population lives in the rural parts of the state. Scheduled Castes 
(SCs) and Scheduled Tribes (STs) population comprise 16% and 1% 
respectively of the total population of Bihar (Ibid). The SC‟s and ST‟s 
are the groups of people who have been recognised to be the most 
disadvantaged people in the Constitution of India. The term SC has 
been synonymous with the term Dalit, and these include all the people 
who have been discriminated historically and are still subject to social 
stigma.   

 
Figure 4: Different districts of Bihar. (Singh and Rai, 2011) 
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Bihar has a diverse climate with hot summers and cool winters. It lies in 
between 24°-20'-10" N ~ 27°-31'-15" N latitude and between 83°-19'-
50" E ~ 88°-17'-40" E longitude giving it a tropical to sub-tropical 
climate. The state receives an average rainfall of 1200 mm during the 
monsoons. This and some poorly built manmade features along the 
river basins have contributed to recurrent flooding in the state. The 
flood situation in Bihar is very severe with almost 76% of the land mass 
of the state prone to floods (FMIS, 2013). This problem affects the 
farms during the monsoon season owing to water logging.  
Administratively, the state is divided into nine divisions with 38 districts, 
101 sub-divisions, 534 development blocks, 8471 panchayats and 45103 
revenue villages.  

The average elevation is about 53 m above sea level. The soil in the state 
comprises alluvial mantle which gets rejuvenated year after year by the 
constant deposition of silt, clay and sand which are brought in from the 
rivers from the north. The river Ganga flows through this state from the 
west to the east dividing it unequally into two physiographic regions: the 
sub-Himalayan plain in north Bihar and the Gangetic plains in south 
Bihar (Ibid).  

There are 3 major types of soil which are found in this state:  

1. Piedmont swamp soil – Found in the north-western part of west 
Champaran district 

2. Terai soil – Found in the northern part of the state 

3. The Gangetic alluvium – Found in the entire plain of Bihar  

In general the soils are scarce in phosphorous, nitrogen and humus but 
have adequate levels of potash and lime in them. The topography of 
Bihar can thus be easily described as fertile alluvial plains in the 
Gangetic Valley. 

Agriculture is the single largest private sector in Bihar and generates 
nearly 42% of the State Domestic Product being endowed with fertile 
soil and copious amounts of groundwater resources (Department of 
Agriculture, 2013).  

The principal agricultural crops that are cultivated here are rice, wheat, 
maize, jute and oil seeds. Endowed with good soil, adequate rainfall and 
copious amounts of available ground water vegetables like cauliflower, 
cabbage, tomatoes, radish and carrot etc. are grown in this state. Among 
the non-cereal crops, potato, barley and sugarcane are cultivated in 
Bihar. Depending on the time of the year, the agricultural operations are 
divided into two crop seasons: Kharif and Rabi. The former begins in 
mid-May and lasts till end of October and then the latter begins after the 
season of Kharif ends. Though gifted with the perfect setting for 
agriculture, the state of Bihar has one of the lowest agricultural 
productivity in the country, leading to abject poverty, low nutrition 
levels and migration of labour (Ibid). Bihar can thus be understood to 
be economically poor but rich in natural resources. It is this potential 
that needs to be tapped and significant development in this state can be 
achieved.  

3.2.1. Closing the loop in Bihar 

Whenever one talks about agriculture, cost of cultivating crops will 
include the cost of labour, cost of procuring seeds, irrigation and the 
much needed large amounts of chemical inputs. A study by Greenpeace 
revealed that around 20-25% of the total cost spent by the farmers goes 
in buying chemical fertilisers (Greenpeace, 2012). The price that the 



A preliminary study of a Water, Hygiene & ecosan project in a rural village in Bihar 

 

 23 

farmers in Bihar pay has increased by about 20-45% from 2010/11 to 
2011/12 (Ibid). While the ideal NPK consumption should be 4:2:1, the 
pattern in Bihar has been distorted with it being 6.8:1.3:1 during 2005-
06. Farms in Bihar that were surveyed were seen to have excessive levels 
of nutrients in the soil because of the over usage of chemical fertilisers 
by the farmers which result in an effective financial loss between 841 
and 1462 INR/ha (Ibid). Excessive chemical fertiliser usage can pollute 
the water sources including drinking water. The consumption of 
fertilisers has increased significantly in this state over the past years. 
Excessive usage of Nitrogen fertilisers in the district of Nalanda resulted 
in higher levels of nitrate levels in the groundwater wells on farm lands 
(Ibid). It is therefore imperative to educate the farmers about the 
problems of over use of the chemical fertiliser which are not only 
expensive but also pollute the nearby water sources.   

Ecological Sanitation has the potential to addressing these 
aforementioned issues by closing the loop between sanitation and 
agriculture. As mentioned in the previous sections, the advantages of 
ecosan for the context of Bihar will include: improvement of health by 
putting an end of ODF in the village and thereby promoting the 
hygienic separation of human excreta from human contact. Moreover, 
by promoting the recycling of the human excrements and using them as 
resources on the farm lands, the amount of money the farmers spend on 
buying chemical fertilisers will be reduced. Resources are conserved as 
well in this process by reducing water consumption and minimising 
water pollution.  

4. METHODOLOGY  

4.1. Research strategy 
This chapter presents the research procedure that was used to obtain 
both the quantitative and the qualitative data that was required through 
different methods. This thesis adopts the social research strategy known 
as „Participatory Action Research (PAR)‟ or just „Action Research‟.  This 
section gives an account of the action research process and its results 
based on personal interviews, focus group discussions and personal 
observation.  

PAR has been defined as „a form of self-reflective enquiry undertaken 
by participants in social situations in order to improve the rationality and 
justice of their own practices, their understanding of these practices and 
the situations in which the practices are carried out‟ (Carr and Kemmis, 
1983).  

This strategy comprises of a community-based study which works 
through co-operative enquiry and includes the elements of action 
science and learning and is a commonly used method for improving 
conditions and practises in a wide range of healthcare environments 
(Lingard et al., 2008). This thesis aims to improve the health conditions 
of the people of this village through the provision of a sanitation facility 
by involving the community and raising awareness about the importance 
of hygiene and sanitation. Thus PAR was perceived to be a good 
research strategy to get the desired outcome. All formulations of PAR 
work on the idea that action and research should be carried out „with‟ 
the people and not „on‟ or „for‟ the people. An important aspect of this 
strategy is that it aims to emancipate or empower people through the 
process of using their own knowledge through collective self-inquiry 
and reflection (Reason and Bradbury, 2001).  This thesis aimed at 
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empowering the community of this village in order to increase the 
social, educational, gender and economic strength of the individuals.  

As an action researcher, the author was involved in the process of data 
collection, data analysis, planning and implementing action and critical 
reflection of the findings. Hence, to understand the situation of the 
villagers first hand and also to get familiarised with the community 
members, the author stayed in this village for about a month 
intermittently during this study.  Besides these activities, the author was 
also involved in the demonstration of a pilot urine harvesting plant that 
was set up on a farm that was about 1 km from the village of 
Mohaddipur. At this site, vegetables were being cultivated using 
traditional chemical fertilisers on one half of the farm land and on the 
other half the vegetables were cultivated using urine as a liquid fertiliser. 
This plot enabled farmers and communities from around the district and 
the state to see with their own eyes what the use of urine as a fertiliser 
can do for yields and thereby overcome the social stigma that was tied 
with using human excrements as a fertiliser.  

As Mohaddipur is a remote village in India, the availability of 
information about the physical and social structure of the village is very 
limited. A multitude of methods were used to obtain the required 
information and data that was required. A structured questionnaire was 
used to obtain information about name, age, gender, occupation and 
education of all the household members and their hygiene habits. Since 
it was already known that each of the member defecates openly, 
questions related to the type of latrine facilities in the household was not 
looked into. The provision of this toilet complex, which would include 
waterless urinals for both men and women, bathing areas for both men 
and women and ecosan toilets based on CompostEra technology for 
both the sexes, is intended to be a demand-driven approach, which 
would look at the community members as active and not passive 
recipients.  

The construction of the toilet facility thus began only after the 
community members were sensitised and had agreed upon contributing 
in kind to help in all aspects of the construction of the toilet complex. 
Project experiences in the past have shown that, whenever WATSAN 
systems have been constructed without the prior consultation of the 
consumers, problems such as underuse, poor maintenance and damages 
has been reported (Deveerill et al., 2002).  

The data collection methods included personal interviews and focus 
group discussion (FGD) (these methods are elaborated in the 
subsequent section). The personal interviews and FGDs were conducted 
at times which were convenient for the interviewees and discussants, 
which was generally around 4 p.m. Since there was no electricity in the 
village, the interviews had to be conducted before sunset so that the 
women folk had enough sun light to cook dinner for the family after the 
interviews in the kitchens outside. The FGDs and in-depth interviews 
constituted for the qualitative research which gave an assessment of the 
attitudes, behaviours and opinions of the members of this village 
regarding their views on the proposed project and general views 
regarding water and sanitation. The FGDs and the personal interviews 
were not only to stimulate open discussions with the community 
members and amongst themselves but also to inculcate in them the 
knowledge of hygiene, sanitation, ecosan and the importance of hand-
washing to lead a healthy life.  
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4.2. Methods 

4.2.1. Survey questionnaires: 

The questionnaire was designed by the author in English and then 
translated into Hindi (by the author himself) as the respondents spoke 
and understood only Hindi. The questionnaires were intended to be 
answered by each of the 20 households. The questionnaires had several 
sections which were relevant to the study which included:  

Personal information: Name, Father‟s name, Age, Caste, Religion, 
Educational background, Source of income, Annual income and 
Number of people living in the household 

Current sanitation situation: Access to water, Location where the 
members of the family go to defecate and personal perception of the 
sanitation situation 

Awareness: Knowledge about ecosan, Menstrual Hygiene Management 
(MHM), and ill-effects of lack of sanitation facilities 

Willingness: To use the resources as manure for agricultural purposes 
since most of the men and women work as farmers and also willingness 
to maintain, operate, pay for and use a public toilet 

Other Factors: Things they wish to see in the toilet complex, problems 
they have with the existing situation that they are in without any 
sanitation facility  

The survey questionnaire can be found attached in the Appendix of this 
report (Appendix I).  

4.2.2. Personal Interviews: 

The author conducted interviews with key informants like the principal 
of the nearby school, doctors at the nearby hospital and local authorities 
in the municipality to acquire first-hand information required for the 
study.  

 
Figure 5: Interviews with members of one of the 20 households. 
Photo credits: Abhilash Salimath. 
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As the study had a clear focus and the main aim of the interview was to 
understand how the participants understood and framed the issues 
related to this topic of research, face to face semi structured interviews 
were used as suggested by Bryman (2006).  

The 106 people under study were also interviewed personally (men, 
women and the children) as the questionnaires used initially were 
answered only by the men who didn‟t take into account the women and 
the children‟s opinions. Moreover the questionnaires were answered in a 
way the interviewees thought the author would expect it despite 
explaining to them about the intent of the questionnaire. So it was 
decided a more personal discussion with each of the members would 
help serve the purpose of obtaining the required information.  

4.2.3. Focus Group Discussions (FGDs): 

A focus group is a group of people who share similar background and 
experiences and take part in a group discussion and reflect upon the 
issues that affect them (Patton, 1990). The FGD‟s were conducted in 
the village to have discussions about more open-ended questions and 
issues in a semi structured way related to the research topic.  

Two gender-separated FGDs were conducted in Hindi including at least 
one member of each of the 20 households under study. Each FGD 
lasted around 1 – 1.5 hours. The author created an FGD guide which 
included all the questions on the farmer‟s perceptions about the use of 
urine as a liquid fertiliser onto his fields; why this construction of the 
toilet complex was so important to them and people‟s perception about 
diseases related to lack of WATSAN facilities.  

This method was excellent for obtaining the necessary details in 
relatively short period of time under the author‟s supervision. The 
FGDs were carried out beside the area proposed for the construction of 
the toilet complex.  

 

 

 

 
Figure 6: FGD with women and adolescent girls in the village. 
Photo credits: Ashish Kumar. 
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4.2.4. Personal Observations: 

Observation was an important data collection method for this research. 
According to Wamahiu and Karugu (1994), an advantage of using 
observation as an important method for collecting data for qualitative 
research is that it allows the research to obtain data, record behaviour as 
it is and not as people felt it should be and the accuracy or the validity of 
the interview statements could be cross-checked. The author 
documented all observations in a notebook which he carried around 
during all FGD‟s and interviews.  

4.2.5. Documents: 

Documents written by SEI and WASHi were also used during the 
formulation of this report which included the project outlines written by 
SEI and WASHi.  

4.3. The study sample 
The study was carried out within a small pocket in a village called 
Mohaddipur. The total population of the village is about 750, residing in 
150 households. About 13% of these households (numbering 20) who 
are extremely poor & occupy the lowest rungs in the local social 
hierarchy were selected for implementation of the Ecosan project & 
hence became the sample for this study. These 20 households are 
constituted of 106 women, men and children. 

 

5. RESULTS AND DISCUSSION  

5.1. Description of the village of Mohaddipur 
The village of Mohaddipur is a remote village which is situated about 20 
kilometres from Bihar Sharif railway station which is the Bind block of 
Nalanda district.  

This village has about around 750 inhabitants in total; however, this 
sanitation project will primarily serve the 20 households who belong to 
the most backward classes of scheduled castes or Dalit. As already 
mentioned in Chapter 2, the different components that have to be taken 
into consideration for the implementation of a sanitation facility are 
nature, society, device and process.   

This chapter will look at the village of Mohaddipur in these contexts and 
try and understand the physical and socio-cultural structure of the village 
and also a brief account into settlement patterns, occupation, caste, 
sanitation situation in the village and other geological aspects that were 
thought relevant for this study.  

This village in Bihar like most other villages in India is characterised by 
among others, low literacy levels, high level of poverty, relatively large 
family size, low to very low levels of sanitation coverage but very high 
water supply coverage through shallow hand pumps.  
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Figure 7: The village of Mohaddipur in the background. Photo 
credits: Abhilash Salimath. 

5.2. Characteristics of the village Mohaddipur 

5.2.1. Physical Structure 

Mohaddipur or Mohidpur lies on the geographical co-ordinates of 
25°15‟47” N, 85°41‟24”E. The closest railway station is at Bihar Sharif 
which is 26 kilometres from this village or roughly about 1 hour by the 
local buses which ply every half an hour to the station. The village is 
about 150 metres from the Bind Main road. The road that leads to the 
village is made of mud and not concrete unlike the Bind main road.  

There is a bus stop on the main road right outside the village from 
where the people of this village head to the closest town of Bind which 
is about 7 kilometres from the bus stop to buy groceries, dairy products 
or just about anything else. The village has no commercial centre 
thereby forcing people to travel at least 5 kilometres towards the insides 
of the town of Bind (5 kilometres from the village) to meet their day to 
day needs.  

The toilet complex is being built right in front of the targeted 20 
households who belong to the SC or the ST categories. These 20 houses 
where they are residing were built during the period of 1990 and 2010. 
These houses are called “pakka” houses which means they are built 
using bricks and cement. The houses are clustered together in a small 
area and none of these houses have a toilet or a bathing area.  
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Figure 8: The main road that leads to the insides of Mohaddipur 
on which a woman can be seen cleaning the harvested wheat. 
Photo credits: Abhilash Salimath. 

 

The houses have a drain line that runs on the outside parallel to the 
house in which all the waste water from the households, grey water, and 
kitchen waste are emptied into (Figure 9). These drain lines are not 
connected to any sewage treatment plant causing all this waste to just 
remain stagnant in them until it fills up. According to Mr Sanjeev 
Kumar2who is the Managing director of Systematic Agro Based 
Research Institute (SABRI) and the main man behind this project in the 
village of Mohaddipur which is also his home town, 

“The people of the village clean the entire village and these sewer lines only before the 
big Indian festivals of Holi (onset of spring), Chhat (start of winter in the month of 
October), Dusshera (end of September - October), Deepawali (early November), 
Ganesh Chaturthi (mid-September) and RakshaBandan (monsoon months of 
August) with their bare hands. The dates of these festivals vary every year depending 
on the Hindu calendar, that’s why the exact months are not known. Moreover, there 
are numerous small local festivals that are celebrated in the village during which time 
also the entire village is completely cleaned by the community members.” 

The water supply for the 20 households comes from 4 hand pumps in 
the study area from where water is pumped out. There is no provision 
of water in the households, so these hand pumps are the only source of 
water in the village. The water from these hand pumps are used for 
everything right from drinking to bathing to washing clothes and also 
cooking. The water from the hand-pumps was a little reddish in colour, 

possibly because of presence of Iron (personal observation). Out of the 
4 hand pumps, 2 are privately owned which is shared by 4 households, 

                                                      
2His parents live in the village of Mohaddipur (but not part of 20 households 
under study). 
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so meaning the other 2 hand pumps are shared by the rest 16 
households.  

Lack of electricity in this village is another big problem that the people 
of this village in general face. There are electric boards around the 
village but no provision of electric wires to the houses. The author was 
informed that some houses had electricity earlier, but thugs who are 
called bijlichor in Hindi or „electricity thieves‟ in English cut the electric 
cables and stole them to sell them in the local market.  

Despite numerous complaints, the village still has no electricity. Some of 
the neighbouring houses (not part of the 20 households under study) 
have solar panels on their roofs to light up 2 or 3 bulbs in the entire 
house. These neighbouring houses have private latrines which they have 
built on their own. These people do not belong to the most backward 
classes and are better off economically when compared to the people 
living in the 20 households under study.  

The people of Mohaddipur like most of rural India use biomass as a 
cooking fuel. Soil residue and cattle dung (which is made into dung 
cakes and pasted on the walls of their house to dry in the sun) are used 
primarily because it is available easily and is basically free. This is the 
reason why the smoke pollution or the cumbersome process involved in 
making the cow dung cakes or the health hazards related to using this 
„unclean‟ technique are overridden by the „free factor‟.  Lack of 
electricity, space constraints and the excessive smoke from the smoking 
chulha („cooking stove‟ in English) forces the women to cook outdoors 
in the open area right beside the sewage drain line.  

 

 
Figure 9: The sewage line running beside a house. Photo credits: 
Abhilash Salimath. 
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The 20 households for whom the toilet complex are primarily being 
built all stay in a more or less clustered unit in a radius of about 50 
metres. Some of the houses here have a compound wall that surrounds 
the house while most others didn‟t have the compound wall.  

All the houses are single storied with one or two rooms depending on 
the number of people living in the household. A number of cows, 
buffaloes owned by the 20 households are used for obtaining dung 
which is used as a bio fuel for cooking in this village. Along with the 
cow dung, wooden branches are used as well for cooking.  

5.2.2. Demographic characteristics of the study area 

There are 106 people who live in these 20 households under study. 
Those who were below the age of 18 years were categorised as 
“Male/Female children and Adolescent boys/girls” for easier 
categorisation in the context of this report. Figure 10 shows the 
distribution of the population of the village on the basis of age and sex. 

Figure 11 shows the number of people living in each of the 20 
households understudy. A general survey was carried out in each 
household to find out the number of people living in the households. 
On an average there are 5 individuals per household. The highest 
number of individuals living in one household was 8 (household 2) and 
only 2 people living in households 14 and 15.  Traditionally speaking, 
the right age considered for women to be married is 18 and 21 for men.  

 
Figure 10: Population distribution in the study area in 
Mohaddipur. 

This is one of the reasons why the population is high in this village. 
Lack of uncertainty of whether the baby will survive is one more reason 
why families have a lot of kids (Sanjeev Kumar, personal 
communication). The families are unsure if their baby will survive or die 
because of lack of sanitation, lack of food and lack of adequate supply 
of safe drinking water. One of the villagers in these 20 households had 8 
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children of which 3 died at very young ages (< 5 years) because of health 
concerns. 

Out of the 20 households, 8 of them belong to the Dalit category while 
the rest 12 are categorised as STs. These 8 households account for 40 
people of the entire 106 people under study in this report.  

 
Figure 11: Graph showing the number of people living in  

each household. 

5.2.3. Occupational characteristics of the study area 

In all the 20 households the men were considered as the head of the 
family and the main decision maker in the household. The men are the 
main bread winners of the house. Some of the women help the men in 
the farms while others are housewives. So it was understood that the 
men who had taken farm lands on rent were helped by their wives and 
children but all the household decisions are made by the men.  

Each of the households was surveyed to find out the total annual 
income that was generated in that family to understand the economic 
conditions of these 20 households (Figure 12). The average annual 
income is a shocking INR 28,500 or 525$ which is much below the 
Gross National Income per capita of 1410$ or INR 76,548 of India 
(Worldbank, 2011).   

The areas surrounding this village are large, vast expanses of agricultural 
fields growing different crops depending on the season. None of these 
20 households however owns any of these farm lands but 17 of them 
have taken the nearby agricultural plots on rent. These 17 farmers (men) 
have on an average about one acre plot of land which they use to 
cultivate different crops. These farmers cultivate different seasonal crops 
to primarily feed their families and whatever excess yield is harvested is 
sold off in the local market (which happens rarely). The farmers belong 
to really low income families and find it difficult to purchase the diesel 
for the water pump, the chemical fertilisers for the agricultural crops and 
pesticides to keep the pests away. On an average the farmers spend INR 
4000 or 400 SEK per year on the diesel, fertilisers and pesticide needs 
for cultivation. A fifth of their annual income is what it takes to meet 
these requirements. This is a big pinch for their pockets and they have 
tried to seek subsidies from the government but all their efforts have 
gone futile. The wives and the children of the farmers provide help on 
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the farm as well, right from planting the seeds to watering the crops to 
the final harvesting.  

 
Figure 12: Annual Income of the 20 households under study. 

A quarter of the harvest from each of the farmlands is what is paid as 
rent to the land owners while the remaining harvest is stored in their 
houses to meet their own needs. During times of good and surplus 
harvest some of it is sold off in the local market at an inexpensive price. 
The harvest, which the farmers told me, depends on large amounts of 
water which has to be pumped onto the farm lands. Soaring fuel prices 
have also done more damage than good to these people. With frequent 
illnesses in the family, the farmers sometimes find it difficult to manage 
the farm lands. Money spent on the doctor and the medicines 
sometimes eat through the money allotted for the farmland decreasing 
the yield that year.  

The farmers harvest different crops depending on the season. During 
the months of June, July, August, September, October and mid-
November the farmers harvest paddy. As soon as the last few crops of 
the paddy are harvested, the farmers begin the next farming cycle. 
During the winter months of November to mid-March, the farmers 
practise intercropping of wheat, pulses, mustard and different 
vegetables. 

There are 4 male unskilled labourers in these 20 households who are 
involved in local construction works that take place near the village. 
These labourers are daily wage labourers and earn the least among the 
community members. Apart from the 17 farmers and the 4 labourers 
there is one male teacher who teaches at a nearby school and has the 
highest pay among the 20 households with an annual salary of INR 
72,000 (Figure 13). The wives of these labourers and the teacher are 
housewives and take care of the children. All the women help each other 
out like on the farm lands or household work if time permits them is 
what they informed the author.  

Since these farmers are very poor, the rent they pay to the farm owners 
is half of their yearly harvest, leaving just enough to feed his own family. 
The farmers who barely manage to feed their own family, have very or 
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no harvest that they can sell in the markets because the farmers (who 
have rented the farmlands) spend INR 4500 or 450 SEK on every 
harvest on diesel (to pump the water on to the fields), fertiliser and 
insecticide.  

 
Figure 13: Occupations of the Men in the village. 

Depending on the season, availability of the water and fertility of the soil 
(after the first harvest) on an average they have 3 harvesting seasons 
(one for rice, one for wheat and one for mixed cropping of vegetables 
and pulses). So this means they spend around INR 13,500 or 1350 SEK 
a year.  

So by providing them with an ecosan toilet facility, this cost could come 
down significantly and help them in saving money for other purposes. 
Moreover, as mentioned in the earlier section of the report, the amount 
of nutrients in the soil in Nalanda region is higher than the acceptable 
limit and the provision of an ecosan toilet complex which does no or 
very little harm to the surrounding environment and the people should 
also be able to recycle the human excrements, which in the context of 
this report are „resources‟ so that the people of these 20 households (17 
of who are farmers) could use it for agricultural purposes after it 
becomes sterile.  

5.2.4. Link between WATSAN and Education in the village 

Education is never a priority when problems aplenty like poverty, lack 
of food and water, health problems, lack of electricity and lack of 
sanitation facilities grapple the society and prevent it from progressing 
forward. This is the exact situation in the village of Mohaddipur. The 
villagers have never prioritised inculcating education in their children‟s 
life but instead use their help on the farm lands to fetch water or sow 
the seeds or help out in the household activities of sweeping and 
swabbing. This being the trend in all of the households, most of the 
children have completely stopped going to school while some others go 
only they don‟t have work to do on the farm or at home. Among all the 
106 members, the teacher is the most educated having finished college 
with a diploma degree (in a Hindi medium university). All the women in 
the village are uneducated and only know how to sign their name (in 
Hindi, which is the language spoken in the village) but can‟t read 
otherwise (English or Hindi).  
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Among the  22 men of the total 106 members of the study sample, one 
is a college graduate, 10 are uneducated, 9 studied in school till the 5th 
grade, one of them studied till the 10th grade and 1 of them studied till 
the 12th grade (Figure 14). All the education was in Hindi and none of 
the members have any knowledge of English.  

 

 
Figure 14: Education pattern among the 22 men in the village. 

However, the lack of education among the men and the women does 
not reflect on their personal hygiene as most of them indicated some 
level of awareness and preference for personal cleanliness. Cultural 
practice, lack of sanitation facilities and poverty however has 
constrained them to resort to unsafe practises, ODF being one of them. 
As a result of this, the women and men allowed their children to 
defecate in the open right in front of the house and then dispose of the 
excreta in an unsafe manner. On the one hand while this is attributed to 
lack of sanitation on the other hand it also reflects on the general lack of 
awareness about how child excreta are equally harmful and is pathogenic 
in nature.  

Since it is comparatively easier for men to go in the fields to relieve 
themselves they didn‟t really understand the need to have a sanitation 
facility in the beginning. The men were oblivious to the importance of 
hand-washing and why it was necessary after defecation. However, the 
women on the other hand were aware about the importance of hand-
washing with soap after defecating and before cooking food. But none 
of the households in this village own a bar of soap. Instead they use 
mud to wash their hands because the families can‟t afford soap. This is 
reflected on the number of diarrhoeal cases that were reported in this 
village. Good hand-washing practises reduce diseases like trachoma, 
pneumonia, cholera and dysentery to name a few.  

The children in the village told the author about the poor standard of 
the school they were studying in. Not only does it lack infrastructure but 
the teachers in the school were very rude and seldom took classes. To 
see it first hand, the author visited the school to find out about the 
sanitation facility in the school and enquire if the teachers educated the 
children about hygiene and the role it plays in our lives. The teachers 
were very reluctant to talk and admitted to not teaching the children 
about hygiene and blamed the school‟s curriculum for not mandating it. 
The school has a toilet which was locked and has been locked from the 
very beginning. As a result of this, the kids are forced to defecate in the 
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open right behind the school. The stench of excreta wafts on the breeze 
and can be smelt in the school premises as a result. This putrid smell 
also was one of the reasons why the children didn‟t want to attend 
school. 

5.2.5. Water and sanitation situation in Mohaddipur 

Understanding the situation of water and sanitation needs and facilities 
in the village, before the construction of the toilet complex began, was 
important to have a clearer picture on the facilities that the community 
members of this village will require in the complex being constructed.   

This was carried out through focus group discussion with men and 
women separately and also through personal interviews. The main 
respondents were the head (which in all the cases were the men), or the 
spouse of the head, of the household.  

Since none of the 20 households have a sanitation facility of any sort-
neither shared nor private, every member of this community defecates 
openly in the neighbouring fields or on the roads. As the community 
members defecate in the open and also have to shower in the open, a 
number of issues related to privacy, safety and convenience especially 
for the younger women, adolescent girls, pregnant women etc., have led 
to irregular defecating and bathing pattern thus jeopardising their 
personal hygiene. Open defecation is not considered as a sanitation 
system.  

Since sanitation is a sensitive issue, separate interviews were conducted 
for both the men and women. Also, it was seen during the first meeting 
that women were a little shy when it came to discussing about sanitation 
and their personal habits and it could be possible that their responses 
could be influenced because of the presence of men during the 
interviews. Hence, gender separated FGD‟s were conducted so that their 
responses were not influenced in any way.  

There are 4 hand pumps in the entire village which are accessible by the 
people of this village. However, 2 of them are privately owned by two 
households the other two are used by the rest of the village. 

One of the two hand pumps is right beside the toilet facility which will 
be the source of water for the users of the facility. The water from these 
hand pumps is used for all purposes including cooking, drinking 
purposes, bathing, washing clothes and for anal washing.  

As all of them are „washers‟ they do not use toilet paper after defecation 
but instead use water for anal cleansing. The men, women and children 
carry water in a bucket or what they call „lotta‟ when they go into the 
fields to relieve themselves. 

The men and little children shower in the open right beside the hand 
pumps while the women and adolescent women bathe in the nearby 
fields either as early as 4 am or sometimes as late as 11 pm. 

 The water from the hand pumps is reddish in colour. This could be 
because of presence of Iron in it. What could be understood here was 
that the water was available through the hand pumps all year except 
during the women and the adolescent girls have to walk about 1.5 
kilometres to collect water from the nearby river which also would have 
nearly dried up during the summer.  It was always the women who 
would collect the water and store it in the house for usage.  
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During these times, the women and the adolescent girls have to walk 
about 1.5 kilometres to collect water from the nearby river which also 
would have nearly dried up during the summer.  It was always the 
women who would collect the water and store it in the house for usage. 
The respondents during the interviews informed the author of the 
numerous problems they face because of the lack of the sanitation 
facilities. 

Frequent cases of diarrhoea, dysentery, gastro-enteric diseases, worms in 
the stomach and child mortality reported in the village3. The nearby 
communities in the same village who have private sanitation facilities 
reported fewer cases of diarrhoea and gastro enteric diseases.  

Women and adolescent girls are affected the most as they go into the 
fields to defecate either very early in the morning or late at night to 
avoid embarrassment and also avoid getting harassed both sexually and 
emotionally. A lot of women told the author that they were sexually 
assaulted by men whenever they went into the fields to relieve 
themselves, some by men who lived in the same village.  

 
Figure 15: One of the two hand pumps common for all in the 
village which is right beside the toilet facility. Photo credits: 
Abhilash Salimath. 

                                                      
3The local hospital was also visited to verify this information. 
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Figure 16: One of the two privately owned hand pumps in the  

village. Photo credits: Abhilash Salimath. 

 
The lack of sanitation facilities also has different impacts on the 
community members depending on the season: 

 During summers, the temperatures reach to a maximum of 45° C 
(with an average of around 33° C) which makes it almost impossible 
to step out and go into the fields to defecate.  

 The winters here are cold with an average temperature of around 
15°C with cold winds blowing which makes defecating in the open 
at early hours of the day or late at night very difficult when it is 
frighteningly chilly.  

 During monsoons, there is about 2 feet of water in the village 
because of lack of sewage lines, which creates havoc in this village. 
The sewage from these lines floods the road and enters the 
households. They have to brave the rains and go in the open with 
water up to their knees to relieve themselves with floating faecal 
matter and snakes swimming nearby.  

Lack of electricity in this village is also one big problem which makes it 
dangerous to step out in the night if they need to relieve themselves 
because of king cobras, scorpions, jackals and rabid dogs that are 
aplenty in this village.  

The need to provide a safe, hygienic, well maintained, functional toilet 
complex that helps the people relieve themselves and shower with 
privacy, dignity and provides adequate safety cannot be further 
emphasised.  

Providing a sanitation facility will atleast provide the community 
members with a safe latrine facility where they can go without being 
worried about eve teasing or having to go at odd hours of the day or 
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having to stay on the constant look out for animals and insects. The 
number of child mortality cases and other illnesses also will see a steady 
decline after this facility becomes functional.  

5.3. Encountered barriers and how they were addressed 
Lack of awareness about hygiene among the men, women and 
children was the biggest problem. To bring about behavioural change 
and educate the people about the need for a sanitation system was an 
important step that would define the success of this project. Hand 
washing with soap is practised by none of the targeted villagers simply 
because it‟s expensive when compared to the free and readily available 
soil. Some members said they purchased soap a couple of times because 
they know it reduces the diarrheal diseases, but stopped after it was 
stolen, or being eaten by rodents or crows.  

Focus group discussions (FGDs) and personal interviews were 
conducted to create awareness and educate these community members 
about the importance of a sanitation facility and how an ecosan toilet 
system would benefit the community. 

Most of the respondents during the interviews and FGDs said: 

‘I do not see the importance of having a toilet when I have the entire field around me 
to defecate’. 

This was when the author first addressed the community about the 
importance of having a sanitation facility and how it would improve 
their lives in many ways: socially, economically and environmentally. 
The idea of defecating in the open was considered appropriate as long as 
there are no people around you. The women went into the fields 
sometimes in a group (3-4 women) when they had to relieve themselves 
and this was because so the women could socialise and not feel insecure 
and unsafe when they went alone otherwise. The unwillingness to 
handle human excreta was the most frequent concern amongst the 
community members. The community members of the village 
considered human excreta to be „impure‟ and were initially very reluctant 
about using it as a fertiliser. Also, religious barriers were identified when 
one of the interviewee said: 

‘I do not feel comfortable about the idea of applying the ‘impure’ substances on my 
plants and later consuming the vegetables’.  

A few of the community members of the village had used a toilet when 
they went to the city to visit relatives or friends. The only type of toilet 
they know is the one that is water based septic tank toilet. One 
respondent said: 

„If it was up to me, I would ask for a community toilet with a septic tank attached 
and also uses water to flush’.  

So it was important to overcome these issues that the community 
members had and introduce ecosan as a solution that would be 
acceptable by everyone in the community.  

Issues associated with menstruation are never discussed openly, which 
keeps the young girls and sometimes older women ignorant about this 
biological functioning of a woman‟s body. Menstrual Hygiene 
Management (MHM) was thus integrated in the context of this 
project. FGDs with women and adolescent girls were conducted to 
understand the kind of technique they were using (cotton cloth/sanitary 
napkin) and how it was being disposed of. All the women and the girls 
belonging to the 20 households under study use cotton cloth and throw 
it away right beside their house and none of them said they washed it 
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and re-used it again. However, this being a sensitive issue, it was not 
delved further into.  

The disposal of the female hygiene products needs special attention 
since the community lacks a sanitation facility. Women and adolescent 
girls were advised to wash the cloth with a detergent and dry in the sun 
if they were reusing it and ensuring they dispose it off safely by either 
burning or burying the cloth in a deep pit or putting in dustbins that are 
emptied regularly. The women were informed that the CompostEra 
units being built will also be able to degrade the cotton cloth that the 
women use during menstruation. So the women can use the toilet and 
not hide behind bushes or go late at night and throw the cloth into the 
composting chamber. This assured them safety and a sense of dignity 
and thereby avoiding any sort of embarrassment by providing them with 
a safe and hygienic method of disposal of the used cloth.  

Past involvements from different case studies and previous experiences 
in this village have shown that a supply driven approach fails to reach 
the target audience and deliver the desired outcomes. Supply driven 
top down approaches especially in the sanitation field have little or 
success at all. The NBA has some pockets of success in some parts of 
India but in this village, they have failed to deliver. Some of the 
households in the community received the pans for the toilet and 1 bag 
of cement but were never informed about how to build the latrine. As 
per the latest NBA report 2012, the NBA scheme provides the members 
of a community who are below the poverty line with an incentive of 
INR 4600 for the construction of a sanitary latrine and the minimum 
beneficiary share will be INR 900 either in cash or labour. Of the INR 
4600, INR 3200 will be given by the central government and the state 
government will cover the remaining INR 1400. One of the respondents 
said: 

„The government comes to us with false promises and hopes only during election time 
and then forgets about our existence once they get our votes.’ 

The community members reported that the non-government 
organisations (NGO‟s) that came earlier through the NBA program, 
would pocket most of the money leaving almost nothing to them. So it 
should be understood that, the people of this village had to be 
approached with caution as they had given up all hope and lost faith in 
the NGO‟s and the governments and had decided not to co-operate. 
Through numerous interventions on creating awareness and assuring 
them a sanitation facility that will drive away all the problems they 
mentioned, a successful capacity building was carried out. The 
community has been involved in every step of this project to inculcate a 
sense of ownership.  

The children, the women and the men have been involved in the 
construction of the sanitation facility so far and have contributed to this 
project in kind.  

Cleanliness and hygiene can be achieved only when a sense of 
ownership can be conferred among the community members. Children 
are the best change agents undoubtedly both at home and in the 
community. To bring about a change in the community (i.e. to make 
sure once it‟s built it is used and maintained well and open defecation is 
not practised by any member of the community) by targeting the 
children, change in behaviour could be brought about easily not only in 
the individual homes but also in the community.  
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The children were interviewed to find out what they knew of sanitation 
and hygiene. Shockingly, only few of them were not aware of the ill 
effects of the lack of sanitation. Even though they knew the harmful 
effects they said they had no other option since there was no toilet in 
the community that they could use. It was thus important to teach the 
children about the need for a sanitation facility and why defecating in 
the open was harmful. It was understood through FGDs with the 
children that the problems that the children face is similar to the ones 
every adult faces with regards to the lack of sanitation. The 
advantageous of an ecosan were laid out and the children were 
extremely happy that this would be beneficial to their family and also 
how it would save a lot of water. 

To get the children involved more and to see what they understood, the 
children were given papers and colour pens to draw what they pictured 
life to be with and without sanitation facility. The author conducted 
regular meetings with them to educate them about the importance of 
sanitation and over time the children all understood how sanitation 
facilities would improve their life and their livelihood and how 
otherwise, it would do only harm and no good (Figure 18 & 19).    

To promote the use of the human excrements (urine and composted 
faecal matter) as fertilisers onto the farm lands (after it is sterile and safe 
to use), it was important to emphasise on the need to recycle these 
„resources4‟ and how this reduces the harm done to the environment 
and how it also reduces the cost of fertilisers. When this idea of using 
urine as a fertiliser on the farm land was first introduced, the response 
was very bad. One respondent said: 

‘I fear the smell and I am also worried about what the neighbouring villages will say, 
I will never use it.’ 

To overcome this stigma and practically show the community members 
how the use of urine as a fertiliser when compared to use of chemical 
fertilisers would have certain advantages, a urine harvesting plant was set 
up on a nearby farm (Figure 20).  

 

           

                                                      
4In the context of this report, an ecosan system treats human excrements as 
resources.  
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Figure 17: Meetings conducted in front of where the toilet facility 
was being constructed. Men from the village involved in the 
construction can be seen in the background. Photo credits: 
Ashish. 

 

 
Figure 18: The children during the FGD's. Photo credits: Abhilash 
Salimath. 
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Figure 19: The children with their drawings. Photo credits: 
Abhilash Salimath. 

 
The idea behind this was to show the farmers from this community and 
other farmers from nearby villages to see the benefits of urine 
harvesting and how it is beneficial to use urine onto the farm lands after 
it has been made sterile. Different crops like cabbage, cauliflower, 
tomatoes and chillies were cultivated on the farm plot. On a 1 acre farm 
plot, one half of the plot, the crops were harvested using chemical 
fertilisers and on the other half, urine was used in different ratios 
depending on the type of crop5. This plot enables farmers and 
communities from around the district and the state to see with their own 
eyes what the use of urine as a fertiliser can do for yields. It was seen 
that the crops that were fertilised using urine were not attacked by the 
insects and pests, this seemed to invoke a positive response from the 
farmers who at first associated urine with the death of grass and plants 
(which can happen only when the urine is used in too large quantities or 
when it is used without dilution). 

 
Figure 20: Man using diluted urine on cabbages. Photo credits: 
Abhilash Salimath. 

                                                      
51 part of urine and 5 parts of water for tomatoes and chilies, and 1 part urine 
and 3 parts for cabbages and cauliflower  
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So, all these factors and the fact that urine is free and readily available 
really interested the farmers in the community. The initial social stigma 
around using human excrements was slowly overcome and this was a 
crucial step in the construction of this sanitation facility in the village of 
Mohaddipur. The same respondent who was sceptic about this earlier 
later said:  

‘I would have never believed that the use of urine on the farm lands will be beneficial 
to me but after seeing this, I am very impressed and will definitely use this method on 
my farm land’. 

Moreover, to create a sense of ownership, each of the 20 households 
would have to pay a „user fee‟ of INR 100 every six months to ensure 
that the toilet complex is well maintained and cleaned regularly and also 
buy toiletries that are required and maintain a log book of the same. 
Everyone in the community agreed to this and vowed to keep the toilet 
complex clean and well maintained.   

After a series of interview sessions and focus group discussions, the 
community members were aware of the importance of owning a 
sanitation facility and were more than glad that this project was 
commencing in their village. They understood that ecosan was more 
than just toilets; it came with many other advantages which the people 
understood to be:  

 It minimises unnecessary water use and protects the water sources 
from contamination (chemicals, pathogens). One respondent said: 

‘Water is life and it is very difficult to survive without it’ 

During the summer, the water from the hand pump dries up and using a 
waterless toilet during these times, saves up on a lot of water which they 
could use for drinking, cooking and other personal uses. 

 Recycles the organic material and recovers the nutrients from our 
excreta by treating them as „resources‟ and reusing this on the soil.  

‘Initially I was very sceptical about the use of excreta on my farm lands for 
various reasons like smell, culture and social stigma but after seeing the benefits 
with my own eyes on the urine harvesting farm, I feel a little relieved and I will 
also do the same on my farm lands’ said one respondent.  

 
Figure 21: Rajive and Sanjeev with the urine harvested crops. 
Photo credits: Abhilash Salimath. 
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 Prevents spread of diseases by containing the pathogens and 
preventing their entry into our water or food or our surrounding 
environment. One respondent said: 

‘My kids fall sick often and I spend a lot of money in buying medicines and now 
that I know that with this toilet facility, the chances of diseases will be lesser, I 
feel happy to know that my family will be safe and also I will be able to save up 
some money’. 

So, only after the entire community was involved, the construction of 
the toilet facility began. The technique was developed to be more on the 
lines of „bottom-up demand driven approach‟.  

5.4. The sanitation facility 
The public toilet facility that is being built in the village of Mohaddipur 
will be discussed in depth in this section.  The lack of sanitation facility 
in this village has forced the members of this village to use the open 
fields for defecation and urination. The children of the village defecate 
sometimes right beside their house which has many detrimental effects 
on the people and in the community like malodour, flies, faecal-oral 
transmission of diseases and unpleasant sight to name a few.  

A plan for the desired toilet complex was first made (Figure 18) and 
then the toilet complex was built according to this plan. The 
construction materials for the toilet complex were obtained from the 
nearby brick industry which was financed by SEI. The toilet complex 
will have 2 waterless urinals each for both the men and women. The 
urine from these urinals will be collected in a plastic tank which will be 
situated on the outside of the building and then used for agricultural 
purpose and serve as a liquid fertiliser. Three toilets each for men and 
women (2 squatters and 1 riser) which work on the principles of 
CompostEra will be provided in the toilet complex. There will be a 
chamber which will be built below the toilet where the faecal matter, 
urine and wash water will fall into and undergo composting. The liquid 
part permeates through the filter bed (which is made of peat and 
woodchips and contains the worms) and then through a filter mat and is 
then collected. This liquid „fertila‟ will be used as a liquid fertiliser on the 
farm lands. 

The composting chamber built underneath is built to hold more than 
approximately 3 times the expected volume of faeces thereby making a 
retention period of about 40-50 years possible. 

5.4.1. CompostEra toilet systems: 

Ecological Sanitation (ecosan) is a paradigm in sanitation that recognises 
human excreta and water from the households not as “waste” but rather 
as “resources” that can be recovered, treated where necessary and safely 
used again.  So an ecosan system is not a single favoured technology but 
rather a gamut of different technologies that closes the loop between 
sanitation and agriculture. 

The toilet systems of CompostEra focus on closing the loop between 
sanitation and agriculture by not merely getting rid of human excreta but 
rather by integrating sanitation with the subsequent decay of human 
excreta and the safe food growing cycle.  
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Figure 22: The plan of the toilet complex built in the village of 
Mohaddipur. 

The system is designed on the principle of ELTC wherein the faeces and 
possibly paper is stored and quarantined in the process chamber for 
many decades and is allowed to slowly decompose and shrink in volume 
over time. The volume is dramatically reduced to 1-2% of the original 
volume after 5-10 years. Not only does this system isolate the pathogens 
(virus, bacteria parasites, prions) which cause numerous diseases from 
the environment when installed in a high use public toilet facility but 
also significantly reduce the maintenance and transportation of the 
excrements to treatment plants. By decentralising the treatment of the 
excrements, the cost of transportation is nil and the compost from the 
system can be used for agriculture thereby resulting in cost savings again 
by not using chemical fertilisers for the same.  
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Figure 23: Pictorial representation of a CompostEra unit. 
The filter medium is made up of peat moss along with wood shavings 
and tufts of coconut fibres. The filter medium is made of fibrous 
materials which does not dissolve or get broken down easily. Since the 
urine that seeps through this filter medium will be collected at an outlet 
after the nitrification process, (which makes the urine sterile) the starter 
bed is configured as a steep slope from the drain-side of the tank to the 
side under the toilet-opening. This „liquid gold‟ that is collected is called 
as Fertila and since was in contact with the faecal matter in the chamber 
before it was filtered out slowly will be tested in the laboratory to see if 
it has any pathogens in it before it is used on the fields for agricultural 
purposes.  

The major pathogen risk with urine is cross-contamination by faeces, 
which was measured to 10 mg L-1 by Höglund et al. (1998). Therefore, 
it is important to ensure that the liquid obtained is free from pathogens 
since this system is not Urine Diverting Dry Toilet (UDDT) and the 
urine is contact with the faecal matter in the processing chamber below.  

The faecal matter, urine, toilet paper (if any) and anal wash water after 
defecation are collected in the chamber below the toilet (Figure 23). The 
chamber below has a starter bed which is a filter and processing medium 
for the urine, in which the bacterial oxidation of the urine takes place to 
produce nitrate as it slowly seeps through the filter material. This 
process is called as nitrification. Eisenia Fetida or the “main helpers” in 
the ELTC process, as we call them are a species of earthworm which are 
wonderfully suited for vermicomposting (Figure 24). These worms are 
red in colour and have horizontal stripes which run along the segments 
of its body. These worms are hermaphroditic and multiply quickly and 
thrive in a deep litter of decaying organic material making them perfect 
for the CompostEra systems. These worms feed on the organic matter 
in the chamber and convert it into fertile compost over time.  

The final product from this long-term composting is an odour-free, safe 
to use liquid fertiliser. The solids remain in the chamber and slowly 
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shrink in volume and remain in the tank for several decades thus 
isolating the pathogens. Most of the pathogens of concern are excreted 
in large concentrations via faeces (WHO, 2006) and only a few of them 
via urine (Höglund et al., 1998).  

  
Figure 24: Eisenia Fetida worms.  

Nitrification:  

The process of biological oxidation of ammonia into nitrite in the 
presence of oxygen is Nitrification.  

1. 2 NH3 + 3 O2 → 2 NO2
- + 2 H2O + 2 H+ (Nitrosomonas) 

2. 2 NO2
- + 1 O2 → 2 NO3- (Nitrobacter) 

3. NH3 + O2 → NO2− + 3H+ + 2e− 

4. NO2− + H2O → NO3− + 2H+ + 2e− 

The biological conversion of ammonium to nitrate nitrogen which is a 
two-step process is called Nitrification. Bacteria known as 
Nitrosomonas covert the ammonia to nitrite and this is then converted 
to nitrate by bacteria known as Nitrobacter.  These bacteria depend on 
oxygen for survival and are strict “aerobes” and are referred to as 
“nitrifiers”. Some of the general conditions for nitrification process to 
take place:  

 Aerobic conditions with dissolved oxygen (DO) levels of 1mg/L or 
more.  

 Long retention time 

 Low food to microorganism ratio (F:M) 

 Adequate alkalinity (pH between 7.5-8.5) 

 Optimum temperature ( between 30 -35 degrees C)  

5.4.2. Waterless Urinals 

Waterless urinals will be provided in the toilet complex which will be 
separate for the men and women. These waterless urinals differ from 
the modern urinals which would otherwise consist of a flushing system 
to wash the urine from the bowl to prevent malodour. The latter require 
huge amounts of water to flush the urine, however, the waterless urinals 
do not use water at all and thus save considerable amount of water on 
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flushing. The provision for a solar liquid transfer pump is limited and 
instead the collected urine will be collected in a jerry can which will be 
situated on the outside of the toilet complex.  

                    
Figure 25: Waterless urinal set up at Bind block office. Photo 
credits: Abhilash Salimath. 

A waterless urinal was set up in the Bind block office which was about 1 
km away from the farm land where a urine harvesting unit was set up 
(Figure 25). The urine collected from this urinal was used as well onto 
the farmland after it was sterile.   

Advantages of waterless urinals:  

1. Reduced water consumption 

Assuming conventional urinals use about 4-6 litres of water per 
flush for flushing down 250-300 ml of urine, a rough estimate on 
the total water saved was made. For calculation purpose, 5 litres of 
water and 275 ml of urine are assumed for this report.  

Average number of times a person uses the urinal (men, women and 
children): 3 (This takes into account different factors which include 
most men work far away from this village so they don‟t use the 
urinals as frequently as a woman who is a house wife; children who 
urinate in the open; women who work outside of the village and 
don‟t use the urinals that frequently)  

So total amount of urine per person per day: 0.825 l (0.275*3)  

So total amount of water that would be used to flush this urine: 15 
litres of water (5*3)  

Number of people residing in the village is 100 but assuming all 100 
don‟t necessarily use the urinals the number of people who would 
use the urinal per day is expected to be about 60.  
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So total amount of water that will be saved per day in one urinal: 
60*15 = 900 litres of water per day which is roughly 328,500 litres 
of water saved per urinal per year.  

2. Excellent nutrient recovery by recycling the collected undiluted 
urine which can be used as a liquid fertilizer.  

From the above calculations, the approximate amount of urine that 
can be collected will be about 60*0.825 = 49.5 l per day which is 
around 18,000 litres per year assuming around 60 people use the 
urinals on an average per day.  

3. Reduced nutrient pollution of aquatic environment due to lowered 
levels of eutrophication.  

4. Economical when compared to the flush urinals  
5. Simple and easy to maintain and easy to construct and be upgraded 

to from flush urinals.  
6. Odours are lesser or about the same when compared to the flush 

urinals 
7. Social acceptance on the use of the urinals, which don‟t really differ 

much in appearance when compared to the flush urinals. The social 
impacts of the use of urine for agriculture will be discussed in the 
later sections.  

6. DISCUSSIONS AND CONCLUSIONS  

Lack of sanitation facilities in the village had forced the people to 
practise the unhygienic and harmful method of ODF. This can be seen 
to be the root cause of child mortality and diseases like diarrhoea and 
cholera that were reported in this village. To ensure the safe 
containment of human excrements and safely treat it, it was important 
to first educate the people about the need to do the same. Past studies 
have shown that a supply driven approach failed to deliver the intended 
message and hence creating awareness about sanitation and then 
creating a demand was what was aimed at in the village of Mohaddipur.  
Lack of adequate water supply and high ground water levels among 
others were reasons why a conventional flush toilet was not introduced 
here. The Ecosan toilets were not only a means to contain and safely 
handle the excrements but were also to promote recycling of the 
excrements and reusing them on farm lands as a fertiliser. 

Ecosan has been promoted widely and is being used in most parts of the 
world and is seen as one of the many ways to combat the world‟s 
sanitation problems. Therefore, it can be understood that ecosan 
represents not one particular type of technology but a gamut of 
sanitation technologies in which human excreta is recovered, sanitised 
and then eventually reused on the farm lands. But this implementation 
comes with many barriers that need to be overcome especially in a 
country like India where it is culturally unacceptable to reuse human 
waste. To overcome these barriers it is important to address these issues 
right from the inception of the project by involving the community 
members actively through FGD‟s and interviews. Furthermore, it is also 
important to investigate their needs and take into consideration their 
opinions and share with them the required knowledge and thereby help 
in capacity building.  

Ecosan is an innovative system that saves and generates resources and 
has the potential to improve health, dignity, well-being of the 
communities and also promote recycling of the excrements and reusing 
them on farm lands as a fertiliser. This has the potential to contribute to 
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sustainability and solve the problems of lack of access to water and 
sanitation especially in the developing countries like India.  

In this study, the central aim was to understand the underlying factors 
that would influence the acceptance of an ecosan toilet facility in all 
aspects including cultural, social, economic and environmental in the 
village of Mohaddipur. A demand driven approach was one of the most 
important steps in this process as past experiences with these 
community members has shown that supply driven methods fail to 
reach the desired audience. The respondents, through FGD‟s and 
personal interviews understood the advantages of owning a sanitation 
facility though the idea of ecosan (through CompostEra in this case) was 
initially not received very well. But overtime, every community member 
of the study area was impressed after the pilot urine harvesting plant was 
set up and they appreciated the idea of having an ecosan community 
toilet complex.  

The initial barriers that were identified in this village included lack of 
awareness, poverty, high levels of illiteracy, cultural sentiments, negative 
attitude towards handling human excrements and reusing them. These 
barriers have been overcome by motivating the households to use the 
ecosan toilet facility that is being constructed and also through the 
construction of the urine harvesting plot, where the community 
members actually saw how harvesting using the urine when compared to 
the more expensive chemical fertiliser had several advantages. 
Sensitising the community members about the different sanitation 
techniques and functioning and also about the operation and 
maintenance of the facility were also important aspects that were 
identified during the project planning phase. Once this was done, it was 
easier to bring about behavioural change among the community 
members.  

The factors that influenced the implementation of this project included 
were monetary benefits by promoting the reuse of the human 
excrements, health promotion and safety for the women. These factors 
were the main drivers behind this project. The money the farmers would 
save which they would have otherwise spent on buying chemical 
fertilisers, by practising recycling and reuse of the human excrements 
was demonstrated on the urine harvesting plot. Creating awareness 
about the health benefits was also one such factor that greatly influenced 
the implementation of this project. Women, who were initially shy, felt 
comfortable over time and discussed the issues more openly and urged 
the need for a sanitation facility.  

The men who were initially unsure why a sanitation facility was needed 
in the first place when they had the vast expanses of the field available 
to conveniently relieve themselves at any desired point of time or 
location showed a change in their attitude after open discussions with 
the women. What was interesting to note was that most men were 
surprised to hear the number of problems the women and adolescent 
girls face due to the lack of sanitation facility and recognised the 
hardships they face and acknowledged it. This change in the attitude 
encouraged the women to participate actively in the discussions, who 
were generally very quiet and submissive in the initial meetings.  

Ecosan facilities have various advantages which were identified by the 
community members as discussed earlier, which helped to outweigh the 
cultural sentiments regarding the safe reuse of human excrement.  
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The construction so far has been carried out solely by the community 
members with the guidance of the author and Mr Sanjeev Kumar. The 
super structure of the toilet complex has been completed as of October 
10th and the toilet units will be fitted in shortly (Figure 26). The toilet 
complex is expected to change the habit of ODF among the community 
members and provide them with a safe and hygienic facility that will also 
provide „resources‟ which can be applied safely onto the farm lands after 
the excreta have been sanitised. The community members have been 
extremely pleased with the construction so far and have actively 
participated in all the meetings, personal interviews and focus group 
discussions.  

It can only be hoped that through this facility that is being provided, the 
community members will put an end to ODF and resort to using the 
ecosan facility and also reuse the recycled excreta as resources on the 
farm lands. Only time will tell if this will indeed end the practise of 
ODF in the village.  

 

 
Figure 26: The constructed toilet facility. Photo credits: Ashish. 
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APPENDIX 1  –  INTERVIEW OUTLINE (COMMON TO ALL 

MEN,  WOMEN AND CHILDREN) 

1. Name? Age? Gender?  
2. Occupation?  
3. Number of people living in the household?  
4. What is your understanding of the project that is being implemented 

here? 
5. Do you like the idea of having your own toilet facility?  
6. What are the problems you face when you defecate in the open? 
7. Do you wash your hands after defecating? Before eating? With what 

do you wash your hands?  
8. What is your understanding of ecosan? What do you understand by 

hygiene?  
9. Do you see more positive aspects or negatives aspects to the idea of 

owning an ecosan facility? 
10. What do you see as the negative aspects of ecosan? What according 

to you will be the main factors that would influence the use of these 
systems?  

11. How involved have you felt in this project implementation process? 
Were your opinions taken into consideration?  

12. What is your understanding of the pilot urine harvesting farm land 
that is set up near the village?  

13. Have you visited it?  
14. What did you think of the idea of using urine as a liquid fertiliser to 

cultivate crops?  
15. What is your opinion on the use of urine on the farm land?  
16. Will you be willing to use it on your farm land as well? If no, what 

are some of the factors that would prevent you from using it?  
17. What is the average amount you spend on buying fertilisers?  
18. Would you rather use the urine and fertila from the toilet complex 

(which are free) than spend this amount on buying fertilisers which 
also happen to cause a lot of environmental problems?  

19. Is there something else you would like to discuss with me? 
 
These questions used during the interviews were semi structured 
and used to stimulate discussions with the respondents.  
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APPENDIX 2:  INTERVIEW OUTLINE (SPECIFIC TO ONLY 

WOMEN AND ADOLESCENT GIRLS) 

1. What do you do during your periods? Do you use a sanitary napkin 
or cotton cloth? 

2. How often do you change it? Where do you change it? What are 
some of the issues you face during these days?  

3. Where do you dispose the used napkin/cloth? 
4. Do you wash your hands after that?  
5. Do you wash your hands before cooking? Before feeding your 

baby?  
 
These questions used during the interviews were semi structured 
and used to stimulate discussions with the respondents.  


