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Abstract 

 
When the pits fill up: Fecal sludge “management” in urban India 

 
by 
 

Sharada Prasad Chitradurga Srinivasa Murthy 
 

Doctor of Philosophy in Energy and Resources  
 

University of California, Berkeley 
 

Professor Isha Ray, Co-Chair 

Professor Kara Nelson, Co-Chair 

 

Onsite sanitation systems (OSS) have burgeoned in urban India as sewer infrastructure has not been 
able to catch up with the rapid urbanization and growth. India’s aspirational flagship program on 
sanitation and hygiene -- the Swachh Bharat Mission (Clean India Campaign) – has abetted the 
construction of toilets with the aims to increase access to, and the use of, toilets to eliminate open 
defecation. However, management of fecal sludge (FS) generated by the OSS is critical for 
sustainable sanitation. FS needs to be safely contained, emptied, transported, and disposed of or 
reused after adequate treatment. In un-sewered cities of India, the services of emptying and 
transporting FS are mainly provided by privately-run cleaning trucks. Lack of adequate fecal sludge 
treatment plants (FSTPs) compel the trucks to either dispose of the FS without any treatment or 
facilitate its reuse in agriculture. In this dissertation, we trace the activities that kick in when a pit fills 
up.  

Based on a thick description of septic tank cleaning trucks in Bangalore and Dharwad (Karnataka, 
India), we find that the physical, social and financial mechanisms through which the back-end 
services are organized are virtually invisible in national fecal sludge management policies (Chapter 2). 
We show that it is rational, under the current conditions, for trucking operations to externalize the 
costs of urban pollution and social (i.e. caste) inequality that are produced and reproduced when 
they “manage” fecal waste. We draw on the literatures on invisibility and the social role of disgust to 
explain the seen-and-unseen nature of these trucks. “Seeing” sludge management as it is practiced 
today is essential for understanding how the sanitary city is being produced and for the success of 
any ongoing or future sanitation reform policies. 

Though mechanization of sanitation services is increasing, the societal perception of sanitation 
workers has not changed much. Chapter 3 elicits the lived experiences of sanitation workers from 
the opposite ends of the spectrum – manual scavenging and mechanical emptying. The chapter 
uncovers the daily lives and the human side of sanitation workers, to emphasize the humanity of 
sanitation workers in India. 
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Considerable amount of untreated FS is reused in agriculture in the peri-urban areas of Dharwad 
and Bangalore. Chapter 4 unpacks the ecosystem of FS reuse by tracing why and how FS reaches a 
farm, and why and how it is used (or not) once it gets there. In this chapter, we estimate farm 
owners’ preferences for treated fecal sludge-based fertilizer, gauge workers’ willingness to work with 
FS and with FSF and identify worker practices of potential health risks. We find truck operators are 
facilitating and even promoting FS reuse in agriculture for lack of ease of disposal. Farm owners 
show a strong inclination towards reusing FS, even if it is untreated. Such a reuse potentially harms 
the health of farm workers We also find that both the farm owners and workers have positive 
preferences towards certain characteristics of treated FS.  

We conclude with a short chapter that summarizes the key findings and opens up discussion for 
future research that can potentially build upon or contribute to our findings. 
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To my heroes - the sanitation workers around the world who are 
compelled to forego a part of their health, dignity, and comfort so 

that the rest of us can have it all 
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Chapter 1:  
Introduction 
 

FSM - Fecal Sludge Management or Movement? 

Even though 80% of urban India has access to toilets, every day approximately 40,000 metric tons 
of fresh feces and 400 million liters of urine comes out of its cities untreated1. India has very little 
infrastructure to capture and treat human waste. However, it has embarked on an epic journey to 
build more toilets to provide near-universal access to sanitation through the Swachh Bharat Mission 
(Clean India Campaign, henceforth SBM). The focus of the campaign is heavily tilted towards the 
front-end (i.e. latrine building and use). The problem with urban sanitation in India, unlike in rural 
India, is not so much access to a toilet or persuading people to use one instead of defecating in the 
open; rather, it is about what happens to the human waste after a toilet is used – a “back-end” 
problem, as it were (Murray and Ray, 2010). This focus on front-end of sanitation could 
inadvertently exacerbate the ecological and social imbalances of India’s inadequate sanitation 
systems, if the back-end of the system remains neglected. Because of the dense living conditions in 
urban settlements relative to rural settlements, urban India is more impacted by the lack of focus on 
the back-end of sanitation. 

Only one-third of urban India is serviced by sewers whereas over half of urban India uses some 
form of on-site sanitation (or OSS) (GoI, 2011; World Bank, 2017) connected to a pit or a septic 
tank that eventually generates fecal sludge (FS2). When the pits get full, FS must be removed from 
pits and tanks by non-waterborne forms of transport. Starting in early 2000s, trucks have taken up 
the task of emptying, transporting, and disposing of FS. At least a million liters3 of fecal sludge is 
emptied out by trucks in Bangalore (aka Bengaluru) alone every day. A tier II city like Dharwad is 
sending out 40,000 liters of FS on a daily basis. India has 9391 towns and cities but only a handful of 
functional fecal sludge treatment plants (FSTPs). On average, 63% of the sewage and almost all of 
the FS generated by a city is disposed of into the environment, such as open drains and peri-urban 
fields, without any treatment (CPCB, 2015; WaterAid, 2016; GoI, 2017).   

In 2017, India released a revised national level policy on fecal sludge and septage management - 
NFSSM (GoI, 2017). The policy broadly envisages fecal sludge management (FSM) as depicted in 
FIGURE 1 but fails to recognize the ground realities of fecal sludge movement (fsm4). Unlike 

                                                 
1 We arrive at this number through our own conservative calculation by combining CPCB (2015) data on sewer coverage 
and treatment with average amount of feces (~100g) and urine (~1000ml) excreted by an individual per day (Schouw et 
al, 2002) 

2 FS – Fecal Sludge / sludge / septage in this dissertation always refers to untreated or partially treated human waste 
derived from pits / septic tanks. FS is contained and emptied on a periodic basis. Dry latrines on the other end are 
emptied on a daily basis. Fresh human feces is collected from these latrines by manual scavengers everyday (see Chapter 
2, Part I) 

3 According to our estimates based on the number of trucks operating in the city, their average capacity, and average 
number of daily trips. 

4 FSM – (or big FSM) stands for fecal sludge management where movement of FS follows sanitation service chain - FS 
is safely contained, emptied, transported, treated, disposed of / reused 
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untreated sewage, FS does not rely on gravity; how it moves through a city and where it ends up is 
governed by a different set of social, financial and physical mechanisms. It can easily jump the links 
in a service chain. For example, FS can be transported and dumped, bypassing treatment altogether. 
As SBM progresses and more toilets get built, more trucks will have to be deployed throughout the 
country, moving pathogenic waste from the toilet to the disposal site. How flows of feces, labor, and 
money shape FSM practices in the global South is central to how a country’s FSM policies will play 
out on the ground, and to how the world will achieve Sustainable Development Goal 6.2 (“adequate 
and equitable sanitation…for all”). Yet we find that the physical, social and financial mechanisms 
through which these back-end services are organized and financed are virtually invisible in national 
FSM policies. Caste hierarchies and prejudices are tightly intertwined with the tasks of cleaning and 
transporting human wastes (Jewitt, 2011; Coffey et al., 2017) this relationship and its policy 
implications are also missing in official documents and guidelines. The movement of human waste, 
fecal sludge in particular, is invisible to the state as well as to society. We discuss the reasons and 
implications of this invisibility in detail in the second chapter. We argue that if FSM has to succeed, 
fsm needs to be seen; the forces that make FS flow in a specific direction need to be identified. 

 

 
 

FIGURE 1: Sanitation Service Chain (Source: IRC) 

 

The social and financial ecosystems within which emptying pits and disposing of the waste material 
are located are the subject of this dissertation. The journey of feces from pit to farm (if it is re-used) 
or from pit to dump (if it is simply disposed of into the environment) is the journey of a largely 
untold story in urban studies or urban sanitation. These journeys, we argue in our work, are invisible, 
and strategically so. Yet these journeys produce the sanitary city, and both produce and reproduce 
environmental pollution, “organic” agriculture and caste inequalities; they have to be taken into 
account when implementing new sanitation policies and new battles to overcome open defecation in 
India. 

                                                                                                                                                             
fsm - (or small fsm) stands for fecal sludge movement where FS moves along the sanitation service chain bypassing 
certain crucial steps and ends up in the environment without any treatment. In this case, the health risks associated with 
human waste are not contained and mitigated. They are just shifted spatially, socially, and temporally. 
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Fecal Sludge Reuse – An opportunity or a risk? 

India is still a significantly agriculture- and biomass-based economy. Agriculture and allied services 
account for 17% of India’s GDP and almost 60% of India’s population relies on agriculture related 
work (GoI, 2011; World Bank, 2016). 90-95% of India’s need for phosphate rock-based fertilizers 
and associated products is met through imports. Phosphate rock is a non-renewable resource and its 
reserves are concentrated mostly in one country, Morocco. As phosphate rock reserves start to 
dwindle, fertilizers will become even more expensive, and this will make countries with few 
phosphate rock reserves, such as India, vulnerable to volatile international markets, and could – in 
principle -- lead to food insecurity.  
 
Human excreta is considered to be the most underutilized source of phosphorous (Cordell et al., 
2009). As low- and middle-income country (LMIC) populations grow, so should the potential 
amount of recoverable phosphorus from human waste (Mihelcic et al., 2011). A re-use centered 
sanitation policy could potentially solve both the crisis of managing the “back-end” and the problem 
of import-dependent fertilizers. Hence, reuse is often incorporated as the final, although optional, 
component of sanitation service chain (Fig 1). NFSSM and other national level policies that issue 
normative guidelines for reuse barely acknowledge the current untreated FS reuse practices upon 
which they must inevitably build: as we show below, truck operators find ways to reach and empty 
tanks, they find times and places in which the sludge can be dumped (or even re-used), and they 
understand well that their “informality” is both a burden to, and useful for, under-resourced urban 
local bodies. In a similar way, FS reaches agricultural farmlands in the periphery of the cities, farm 
owners find ways to source FS and reuse it in the midst of lack of acceptance from the farm 
workers. None of these aspects appears in the NFSSM policy, though all of them are inseparable 
from fecal sludge “management” today. It is as though the Clean India Campaign has been sketched 
out on a clean slate. 
 
Contributions to the literature: 
This dissertation sheds light on the ground level realities of fecal sludge management and fecal 
sludge reuse in urban India.  

1. Though truck-based FS emptying is commonplace in urban India, the complexities of its 
operations have not been documented. A part of this dissertation fills that gap by 
investigating the details of what is arguably the most understudied urban infrastructure: the 
system of moving human feces. As far as we are aware, this is the first detailed ethnographic 
account of truck-based FSM from any country. 

2. Reusing human excreta in agriculture is an ancient practice across cultures. However, reuse 
of FS (as opposed to nightsoil or wastewater) as fertilizer is a new phenomenon. Though FS 
use is not as well studied as the reuse of wastewater, there have been several recent efforts to 
understand the perceptions of farm owners and the potential for FS reuse in farming in 
countries like Sri Lanka, Ghana, and Bangladesh. But there is no literature about the (usually) 
informal reuse of FS specific to an Indian setting. Unlike other countries, the caste system 
has a huge influence on how Indian society interacts with human waste and the people who 
handle it. A part of this dissertation addresses this challenge by unpacking the informal 
ecosystem of fecal sludge reuse. 
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Dissertation Overview and Research Objectives 

This dissertation is a journey along the sanitation value chain pertaining to fecal sludge management 
in urban India. The journey circles around two cities in the state of Karnataka– Bangalore (a Tier I 
city of over 8 million people) and Dharwad (a Tier II city of a half-million). We chose these two 
cities after traveling to eight different cities in India to find the truck operators and farm owners 
who could trust us to share their practices, many of which are in a grey zone between legality and 
illegality. Farm lands surrounding Bangalore are being rapidly converted into urban living spaces, 
while Dharwad is going through a relatively slower pace of urbanization (See Figure 2). Its peri-
urban zones are still surrounded by villages that are heavily agricultural. We investigated truck-based 
FSM and agricultural reuse practices in the vicinity of both these cities to see in what ways land use 
in the urban periphery influenced the use and disposal practices of fecal sludge. The empirical study 
spanned almost two years.  

The core part of the dissertation is organized into three chapters. Each of the chapters makes certain 
elements of sanitation service chain visible. What follows is a description of each of the chapters and 
their objectives. 

Chapter 2: When the pits fill up: (in)visible flows of waste in urban India 

This chapter starts at the beginning of the sanitation value chain – at the pit. India’s flagship 
program on sanitation and hygiene -- the Swachh Bharat Mission – aims to increase access to, and the 
use of, toilets to eliminate open defecation. The emptying of toilet pits and the transport of waste 
are also critical for sustainable sanitation. In un-sewered cities of the global South, these services are 
mainly provided by privately-run cleaning trucks. We find that the physical, social and financial 
mechanisms through which these back-end services are organized are virtually invisible in national 
fecal sludge management policies. Top-down policies and bottom-up practices inevitably shape one 
another. The more invisible current practices are, the more “good” policy is rendered 
“unimplementable” (Mosse, 2004), and the more it is likely to generate resistance and risks in 
unintended ways. Sanitation policies need to be grounded in current practices (Kennedy-Walker et 
al., 2014; Peal et al., 2014a), especially because new policies almost always rely on existing supply 
chains and service providers for their implementation. 

We approach the sanitation “service chain” from the perspective of the truck operators in Bangalore 
and Dharwad (Karnataka, India), who empty septic tanks and transport the sludge; we argue that a 
“thick description”5  of what they do and why they do it is essential for understanding what the 
sanitation system is. We show that it is rational, under the current conditions, for trucking operations 
to externalize the costs of urban pollution and social (i.e. caste) inequality that are produced and 
reproduced when they “manage” fecal waste. “Seeing” sludge management as it is practiced today is 
essential for understanding how the sanitary city is being produced and for the success of any 
ongoing or future sanitation reform policies. We conclude that making the Pit-to-Ditch service chain 
and its constituent practices visible, to both national policy makers and local policy implementers, is 
a precondition for a Clean India and for the attainment of Sustainable Development Goal 6. 

                                                 
5 We borrow this term from the anthropologist Clifford Geertz (Geertz, 1973), who used it to describe an ethnography 
that sought not only to describe, but to make sense of, human behavior that is always embedded in its historical and 
cultural context. 
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FIGURE 2: Land use variation between the peri-urban areas of Bangalore and Dharwad 
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Chapter 3: Lived experiences of sanitation workers in contemporary India 

Human waste management in India can be classified into four categories: (1) Manual scavenging: A 
caste-based practice where a sanitation worker scoops waste from dry latrines and dumps it in a 
gutter or dumping site at some distance from the households; (2) Manual pit emptying: The pits / 
tanks that latrines are connected to may need to be emptied manually for various reasons; (3) 
Manual sewer servicing: Only 12-15% of the Indian population is connected to sewers, but sewers 
become blocked and may need to be manually unblocked; and (4) Mechanical servicing: 
Mechanization (such as a pump with a hose)  is used to unblock sewers and empty pits.  

In this chapter we present vignettes from the life of sanitation workers in today’s India at the 
extreme ends of the spectrum of sanitation work – manual scavengers and mechanical emptiers. 
Though India’s economy is growing at a rapid pace and many expect it to become an economic 
super power, India’s human waste management remains deeply embedded in its ancient caste 
system. “Dirty” sanitation work in India is invariably performed by the Dalit community. Though 
much has been written about caste, untouchability, and the degrading nature of sanitation work, very 
little literature can be found on the human elements of a day in a sanitation worker’s life. The 
objective of this chapter is to make the daily lives and the human side of sanitation workers visible, 
to highlight the humanity of sanitation workers in India -- though upper-caste society treats them in 
inhumane ways – by describing their lived experiences, to show how similar their aspirations are to 
the rest of the society. 

Part I: “When you start doing this work, it is hard to eat dal”: Life and work in a manual scavenger 
family 

Ever since Independence, the Indian government has made several efforts to end manual 
scavenging. From the Protection of Civil Rights Act, 1955 to the Prohibition of Employment as 
Manual Scavengers Act, 2013, legislation has been created to abolish “untouchability” and end 
manual scavenging. Though law has made those practices unconstitutional, and though city life has 
eaten into the strict hierarchies of the caste system, their remnants can still be found in urban India. 
There are 9.6 million dry latrines serviced by manual scavengers (human rights watch).  Much has 
been written about the dehumanizing conditions of their work, and the stigmas they face in their 
lives. It’s not clear how this new national initiative will mitigate their conditions; it’s not clear if the 
demand for their labor will increase or decrease in its wake. It is clear, however, that India’s 
ambitious sanitation initiative has to put as much effort and financing into the dignity and health of 
its sanitation workers and into enforcing its toilet design guidelines as it is putting into eliminating 
open defecation. Though dry latrines and manual scavenging were prevalent in the region of 
Bangalore and Dharwad, the practice no longer exists in these places. Hence, I worked with Safai 
Karmachari Andolan, an activist group working towards the elimination of dry latrines and 
emancipation of manual scavengers, to identify places with dry latrines and connect with manual 
scavengers who clean them. It took me very far from Bangalore and Dharwad. This part of the 
chapter describes a slice of life in one community of manual scavengers, from the Valmiki caste in 
Lucknow, Uttar Pradesh.  
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Part II: “It has to be done only at night”: fecal sludge disposal in Bangalore 

India’s sanitation policies (NUSP, 2008; NFSSM 2017) highlight the importance of increasing access 
to sanitation, and also of “safe and proper disposal” for a sanitary city. They report that over a third 
of India’s urban households rely on on-site (not sewer-borne) sanitation; this number is most 
probably an underestimate. They recommend that cities work towards technological, financing and 
governance initiatives that would ensure safe fecal sludge and septage management, while 
recognizing that Indian cities are currently far from this goal. These and other documents put out by 
the Government of India give little indication of what mechanical (i.e. by truck and not by hand) 
sludge removal looks like, how cleaners live and work, and what therefore has to be modified or 
reformed as new policies are introduced. What, in other words, is taking place now, in the name of 
fecal sludge management? Though I spent several days and evenings following truck operators 
around, the events of this evening have stuck with me the most. This second part of the chapter 
describes an evening with septic tank cleaners and truck drivers in Bangalore, India’s famed “Silicon 
Valley” and takes us deeper into the life of truck operators in Bangalore.  

Chapter 4: Fecal sludge reuse in Indian agriculture: perspectives from the field 

This chapter is a continuation of the journey started in Chapter Two. It complements the second 
chapter, what could be dubbed as supply side of fecal sludge, with the practices at the demand side 
of FS, particularly its reuse in agriculture. The sanitation service chain could end at treatment for 
safe disposal, without reuse. It could even end, as it often does, on unsafe disposal without any 
treatment. Reuse is an optional, although frequently recommended, component of the service chain. 
Though in almost all low- and middle-income countries (LMICs) FS is not treated, in certain places 
FS hops over the treatment component and ends up in farmlands in the periphery of urban India. 
(India is not unique: farmer practices have been documented in Mexico, Turkey, Ghana, and 
Vietnam that involve the use of untreated wastewater or dry latrine waste on their fields). In this 
chapter we show that the nature of current reuse practices, the probable motivations for acceptance 
or rejection of such reuse, and the risks and ramifications of these practices have not been 
adequately documented in the research literature. We use a mixed-methods approach developed out 
of an exploratory study to unpack the ecosystem of FS reuse in Indian agriculture by tracing why 
and how FS reaches a farm, and why and how it is used (or not) once it gets there. We estimate farm 
owners’ preferences for untreated FS as well as safely treated fecal sludge-based fertilizer (FSF6), and 
gauge the determinants of workers’ willingness to work with FS and with FSF. 

We find that reusing untreated FS in agriculture as fertilizer is a complex eco-system dictated by 
environmental, social, and financial factors. Our study shows that farm owners are already using 
untreated FS using various tactics to overcome the barriers of workers’ lack of willingness to work 
with human waste. Both farm owners and workers have positive preferences towards certain 
characteristics of FSF (i.e. FS that has been at least partially treated or composted as fertilizer, as 
opposed to raw waste). These preferences vary based on the characteristics of the farmer (such as 
the area of land owned and access to mechanization) and the worker (such as gender and diet). 
However, the practice of the concealed use of untreated FS could be a source of health risk for all 
the workers, particularly as our findings show that almost all workers work without wearing any 
safety gear. Female workers are disproportionately affected by this practice and they may also expose 

                                                 
6 The term FSF in our study refers to FS treated to the levels of safety needed for it to be reused as fertilizer. Any other 
mention of FS, including the local term bhangi gobbara, refers to untreated or partially treated FS. 
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their family members to these risks when they go home to their domestic and kitchen chores. 
Though FSF reuse could certainly be a meaningful resource-management option for a country such 
as India, its reuse should be carefully promoted considering that (i) such practices might reinforce social 
stigmas rooted in India’s caste system; and (ii) promotion without safety precautions and regulations 
could reinforce existing health risks among vulnerable farm laborers.  

Chapter 5: Conclusion 

First section of this concluding chapter wraps up the dissertation by summarizing the key findings 
and discussion points from the previous three chapters. The second section of the chapter sets up 
the stage for possible future research work that could build on the research presented in this 
dissertation. It discusses a set of eight project ideas that would be logical extensions of my research 
work.  

  



9 

 

Chapter 2:  
When the pits fill up: (in)visible flows of waste in urban India7 
 

Introduction 

In India, as in the rest of the world, a flush toilet has become a symbol of modern urban life. More 
than 80% of India’s urban population today has access to a toilet (GoI, 2011), either single-family or 
multi-household. Most of these toilets are pour-flush, and are connected to a pit or a septic tank 
rather than to a sewer system. As of the last Census (GoI, 2011), only 32.7% of urban India was 
serviced by sewers, which means over half of urban India uses some form of on-site sanitation (or 
OSS) (GoI, 2011; World Bank, 2017). This trend is likely to continue with the construction boom in 
large cities and small towns, and the much slower expansion of their sewage systems (Narain and 
Srinivasan, 2012).  

Where there are no sewers, fecal waste must be removed from pits and tanks by non-waterborne 
forms of transport. Until the early 2000s, pit emptying work was mostly done manually. The 
continued deaths of sanitation workers, the degrading nature of manual “scavenging” and the 
relentless work of activists eventually pushed the Government of India into passing the Prohibition 
of Employment as Manual Scavengers and their Rehabilitation Act in 2013. The Act created the 
impetus for urban Indians to use non-manual means for emptying pits, i.e., trucks fitted with 
vacuum pumps and suction hoses. Fecal waste can now be emptied mechanically and transported by 
trucks, euphemistically known as “honey-suckers”, far away from residential areas. Sanitary work is 
still dangerous, however; ~22,000 sanitation workers reportedly die every year servicing India’s 
sewers, sewage treatment plants, and septic tanks (Tyagi, 2017). 

On average, 63% of the sewage and almost all of the septage generated by a city is disposed of into 
the environment, such as open drains and peri-urban fields, without any treatment (CPCB, 2015; 
WaterAid, 2016; GoI, 2017). There is an urgent need to safely manage fecal sludge generated by 
OSS, not only in India but for an estimated 1.8 billion people in low- and middle-income countries 
(Berendes et al., 2017). International and national policies have responded to this need, promoting 
safe handling guidelines and innovative business models for fecal sludge management (FSM). In this 
paper we argue that these policies and guidelines are not grounded in the realities and complexities 
of current fecal sludge “management” in the urban South (see also Peal et al., 2014a). In particular, 
India’s flagship program on sanitation and hygiene -- the Swachh Bharat Mission (Clean India 
Campaign, henceforth SBM) – is mainly focused on the front-end of sanitation, i.e. increasing access 
to, and the use of, toilets to eliminate open defecation. This is a necessity for a country in which 
over 500 million people still defecate in the open (WHO/UNICEF JMP, 2017), but the emptying of 
pits and the handling of waste, also a necessity, remain largely undiscussed in policy documents. 
Caste hierarchies and prejudices are tightly intertwined with the tasks of cleaning and transporting 
human wastes (Jewitt, 2011; Coffey et al., 2017) this relationship and its policy implications are also 
missing in official documents and guidelines.  

                                                 
7 This chapter is significantly based on a paper co-authored with Isha Ray, Associate Professor, Energy and Resources 
Group, University of California, Berkeley, 310 Barrows Hall, Berkeley, CA 94720–3050, United States 
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The critical literature on urban infrastructure has recently paid much – and much-needed -- attention 
to how water and sanitation policies and networks produce and cement inequalities in the urban 
fabric (e.g. Kooy and Bakker, 2008 on Jakarta; Jaglin, 2008 on Cape Town; Ranganathan, 2014 on 
Bangalore; Desai et al., 2015 on Mumbai; Björkman, 2014, also on Mumbai;  Monstadt and 
Schramm, 2017 on Dar-es-Salaam). These researchers have forcefully argued that seeing water (and, 
to a lesser extent) sanitation merely as backdrops to urban life or as service chains neglects the ways 
in which power, money and infrastructure networks both connect and divide the city, segmenting its 
population by service quality and governance quality, and bringing forth negotiations, organized 
protest, or simply “quiet encroachment” (Bayat, 2000). Their work has successfully countered the 
apolitical, technical “fix” nature of much of the public policy and public health literatures on water 
and sanitation, especially in the postcolonial city (see Mcfarlane and Rutherford, 2008). Overall, the 
core focus of this literature has been access, affordability and the right to the city for the everyday 
citizen: in other words, the front-end. We argue in this paper that the back-end of sanitation (see 
Murray and Ray, 2010), or what happens once the toilet is flushed or the pits fill up, is just as 
important to the urban fabric and to the production of social inequality. 

The specific focus of our study is the cleaning out of pits and septic tanks by trucks fitted with 
vacuum pumps and the truck-transported removal of the waste material, i.e., the movement of fecal 
sludge through the city. These services are mainly organized by the private sector, though 
municipality-run truck services also exist. Transporting sludge by truck needs labor, which is usually 
risky and underpaid, and capital, which is usually financed through collateral-backed loans from a 
bank. If SBM succeeds in eliminating open defecation in urban India, it will add toilets for 45 million 
people by the end of 2019,8 pushing the number of people connected to toilets that generate fecal 
sludge to ~235 million (GoI, 2011; MoHUA GOI, 2017). More trucks will have to be deployed 
throughout the country, moving pathogenic waste from the toilet to the disposal site. How flows of 
feces, labor, and money shape FSM practices in the global South is central to how a country’s FSM 
policies will play out on the ground, and to how the world will achieve Sustainable Development 
Goal 6.2 (“adequate and equitable sanitation…for all”). Yet we find that the physical, social and 
financial mechanisms through which these back-end services are organized and financed are virtually 
invisible in national FSM policies.  

Our study aims to make these flows visible in the context of urban India, where about 70% of the 
sewage and almost all of the septage is unsafely managed at present (CPCB, 2015). As McFarlane 
and Silver (2017) say with respect to Cape Town, seeing sanitation through the perspectives of the 
different actors in urban sanitation reveal the politics and the production of the sanitary city. We 
approach the sanitation system from the perspective of the truck operators who empty septic tanks 
and transport the sludge; we argue that a “thick description”9  of what they do and why they do it is 
essential for understanding what the sanitation system is. We draw in particular on the concepts of 
disgust (Miller, 1977; Nussbaum, 1999) and the infra-economy (Gidwani and Maringanti, 2016) to 
contextualize the seen-and-unseen nature of these trucks in sanitation policy. Top-down policies and 
bottom-up practices inevitably shape one another. The more invisible current practices are, the more 

                                                 
8 We arrive at 45 million through our own calculations of the probable added impact of the SBM initiative; homeowners 
were already constructing latrines and connecting to septic tanks / soak pits before SBM was launched in 2014. 

9 We borrow this term from the anthropologist Clifford Geertz (Geertz, 1973), who used it to describe an ethnography 
that sought not only to describe, but to make sense of, human behavior that is always embedded in its historical and 
cultural context. 
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“good” policy is rendered “unimplementable” (Mosse, 2004), and the more it is likely to generate 
resistance and risks in unintended ways. Sanitation policies need to be grounded in current practices 
(Kennedy-Walker et al., 2014; Peal et al., 2014a), especially because new policies almost always rely on 
existing supply chains and service providers for their implementation. 

Fecal sludge flows in policy documents 
In 2008, the Government of India decided to make sanitation a key priority and brought out its 
National Urban Sanitation Policy (NUSP) (MoUD, 2008) “to transform Urban India into 
community-driven, totally sanitized, healthy and livable cities and towns” (ibid, p.7). Though the 
NUSP recommended safe disposal of human waste, including septic tank sludge, it envisioned a 
mainly sewer-based future and paid little attention to truck-based pit emptying. In 2013, Ministry of 
Urban Development (MoUD) issued an advisory note on septage management, with a short note on 
truck-based FSM. With the passage of the Prohibition of Employment as Manual Scavengers and 
their Rehabilitation Act in 2013 truck-based emptying really took off. Nevertheless, Prime Minister 
Modi’s Swachh Bharat Mission, launched in 2014, remained focused on the front-end of sanitation and 
not on its back-end.  In 2015-2016, for example, 70% of the money released by SBM (Urban) was 
for toilet construction.10 SBM (Urban) Guidelines elaborately describe the construction of 
household and shared toilets, details of available subsidies and the processes by which to access 
them, and protocols for how to declare a town certifiably free of open defecation (MoHUA GOI, 
2017). But the guidelines say almost nothing about how contained sludge is supposed to be collected 
and transported when the toilets and pits are emptied; the word ‘trucks’ does not appear in the 
guidelines (ibid) though trucks play a central role in urban sanitation. 

In 2017 the National Policy on Fecal Sludge and Septage Management (FSSM) was published (GoI, 
2017), with a section on ‘Gaps and Issues in urban sanitation’. Access to septic tanks, the size and 
location of the septic tanks, the frequency (or lack thereof) of emptying, and the lack of “formal 
private players” (ibid, p13), are all listed as challenges, and as reasons for not using toilets and 
defecating in the open. This document explicitly recognizes the importance of truck-based cleaning; 
it recommends that urban local bodies (ULBs) be provided with trucks, that the waste be deposited 
into municipal treatment plants, and that the truck operations be regularized as part of SBM 
(Urban). These normative guidelines barely acknowledge the current truck-based FSM practices 
upon which they must inevitably build: as we show below, truck operators find ways to reach and 
empty tanks, they find times and places in which the sludge can be dumped (or even re-used), and 
they understand well that their “informality” is both a burden to, and useful for, under-resourced 
urban local bodies. None of these aspects appears in the FSSM policy, though all of them are 
inseparable from fecal sludge “management” today. It is as though the Clean India Campaign has 
been sketched out on a clean slate. 

At the global level there have been many recent efforts to analyze fecal sludge management through 
the lens of business management, risk management and technology innovations. Supported by the 
Bill and Melinda Gates Foundation, Chowdhry and Kone (2012) analyze FSM businesses in Asia 
and Africa, and argue that there is significant revenue potential in these businesses. They find that 
there is a demand for treated sludge to be used as fertilizer but that production capacity, and 
treatment and transportation expenses are barriers to re-use. The International Water Management 

                                                 
10 In 2016-2017 (as of January 2017) this fraction fell to ~45% and the proportional outlays for solid waste management 
rose to 50%. Solid waste management under SBM means municipal, not toilet, waste (Deshpande and Kapur, 2018). 
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Institute has pioneered research on developing business models for collecting and transporting fecal 
sludge, and for recovering nutrients and energy from it, based on case studies of what has worked 
and what has not worked around the world (Rao, K. C. k. et al., 2017; Otoo and Drechsel, 2018). 
EAWAG-SANDEC has developed tools and guidelines for engineers and planners in low- and 
middle-income countries to identify location-appropriate options with local communities, and to 
make informed choices with respect to FSM (Tilley et al., 2008; Strande et al., 2014). A joint 
collaboration between international and Indian organizations11 has developed a Fecal Sludge 
Management Toolbox12 for donors, planners, and consultants to perform stakeholder analysis, 
situational assessments, and assessments of finances, technologies, and institutional capacities in 
order to develop performance indicators and FSM job profiles. Finally, the World Health 
Organization’s Sanitation Safety Planning Manual (WHO, 2015) for safe use or disposal of waste 
water and excreta describes several viable sanitation systems and identifies hazardous events, control 
measures and exposure risks. 

The international documents work at a level that is upstream from the social, financial and physical 
mechanisms that currently move fecal waste from one place to another.  Many FSM guidelines 
emphasize awareness generation, governance, capacity building, financing, monitoring, and 
technology options for unsewered cities. The current model in India, however, is more ‘Pit to Ditch’ 
than ‘Tank to Plant’.13 For these tools and guidelines to be effective in creating sustainable sanitation 
systems for urban India, the range of seemingly haphazard practices on the ground must be seen in 
light of their existing regulatory, social and financial ecosystems. Without this understanding, the 
reforms and regulations that any sustainable sanitation policy must try to implement are likely to be 
subverted or to fail outright. In the next sections, we outline our research methods and illustrate 
these practices with a thick description of the flows of feces, labor and money that characterize fecal 
sludge service chain in two Indian cities. To our knowledge, is the first paper to investigate the 
details of what is arguably the most understudied urban infrastructure: the system of moving human 
feces. 

Research Design and Methods 

Study Sites 

We chose two cities in the state of Karnataka as study sites – Bangalore (a Tier I city of over 8 
million people; 4100 USD per capita annual income) and Dharwad (a Tier II city of a half-million; 
1500 USD per capita annual income). Farm lands surrounding Bangalore are being rapidly converted 
into urban living spaces, while Dharwad is going through a relatively slower pace of urbanization. Its 
peri-urban zones are still surrounded by villages that are heavily agricultural (FIGURE 2). We 
investigated truck-based FSM in both these cities to see in what ways land use in the urban periphery 
influenced the use and disposal practices of fecal sludge.  
                                                 
11 Bill and Melinda Gates Foundation (BMGF), Association Africaine de l'Eau (AfWA /AAE), Bremen Overseas 
Research and Development (BORDA), Center for Study of Science, Technology & Policy (C-STEP), and Centre for 
Environmental Planning and Technology (CEPT) 

12 FSM Toolbox -  http://www.fsmtoolbox.com/ 

13 The Pit-to-Ditch reality is fully acknowledged in the Shit Flow Diagrams (SFD) that have become a popular means of 
“guesstimating” how much fecal sludge in a city is safely as opposed to unsafely managed (Peal et al, 2014a). But SFDs 
are snapshots of fecal mass containment and disposal to aid intervention and not meant to be policy guidelines for safely 
implementing FSM. 
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Methods 

Over a fieldwork period of close to two years, through open-ended interviews, informal 
conversations, and participant observation, we collected information on the practices and 
perceptions of households with pit-type latrines (51 in Bangalore, 24 in Dharwad), sanitation 
workers (22 in Bangalore, 14 in Dharwad) and truck operators who emptied the fecal sludge and 
drove it across town to dispose of it (32 in Bangalore, 2 in Dharwad). Whenever possible, I 
accompanied truck operators and sanitation workers in the act of emptying pits, and transporting 
and disposing of the sludge. The observation method adhered closely to the spirit of ethnographic 
“tracking strategies” (Marcus, 1995), in which the researcher follows several respondents over long 
periods across multiple sites. In addition, we spoke with managerial staff in both corporations: 
Bangalore Water Supply and Sewerage Board (BWSSB) in Bangalore and Hubli Dharwad Municipal 
Corporation (HDMC) in Dharwad; seven architects who designed homes and the sanitary systems 
attached to them, and eleven contractors who oversaw construction of the latrines, pipes and pits. 
Given the nature of sanitation work, and the tenuous legality of some of the activities carried out by 
sanitation workers as well as truck operators, our sample was perforce a convenience one, selected 
using a snowball strategy.  

Fecal sludge flows in practice  

Containment and storage 

“As long as we are paying mamul14, they do not care…no officer from the corporation15 comes to 
verify if the building is constructed as per the plan submitted for approval. We include a 
standard septic tank design for all our houses, naturally. But the owner wants to save money, 
build a pit and use the savings towards better quality floor tiles or an additional room.” –  
Building contractor, Bangalore 

To understand the challenges of emptying toilet pits, it is necessary to first understand how they are 
constructed. A well-designed septic tank with leakproof reinforcements for a family of four could 
cost between 600 to 2500 USD16 (in 2016 dollars) and would need emptying at least once in two to 
three years (MoUD and JICA, 2013). A soak pit constructed with an unlined bottom, on the other 
hand, costs around 150-250 USD and takes 4-6 years to fill up; some may last much longer, 
depending on the underlying soils. Households often believe, with varying degrees of justification, 
that sewers will arrive in their neighborhoods within a 4-6 years’ timeframe. City governments, too, 
treat pits and septic tanks as stop-gap arrangements until sewers expand to serve the entire city, 
though sewer networks are expanding at a much slower pace than the pace at which urban 
boundaries are expanding.  

The Urban Local Body (ULB) in every city approves the construction plan for a new home but 
usually does not monitor and enforce the construction according to the approved plan. Therefore, 

                                                 
14 Mamul is Kannada slang for bribe money.  

15 The municipal government is usually referred to as the “corporation” in larger cities and as “municipality” in smaller 
towns in urban India. 

16 The range is wide because the actual cost depends on the construction material and size of the tank. 
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how (or if) the pits or septic tanks are built is based entirely on the decision of the homeowner. The 
architects we spoke to said that only wealthier homeowners employ them; these homeowners are 
more concerned about the convenience of emptying the pits than about the cost of construction, 
and are willing to invest in long-lasting septic tanks. According to the contractors, middle-to-lower-
middle class homeowners mainly work without architects, and want their toilets to be connected to a 
container that costs as little as possible and takes the longest possible time to fill up. Their go-to 
option is a pit lined with bricks that functions as a soak pit rather than as a septic tank. Homeowners 
whose plot sizes are small, 30ft by 50ft for instance, also want to save the money and space for more 
rooms. Nine of the eleven contractors we interviewed did not know how to build a septic tank, but 
they were all familiar with the soak pit model.  

Truck operators, who empty the pits and carry the waste away, confirmed that 95% of the 
households they service used soak pits. Pit management can be tricky, they said. The time it takes for 
a pit to fill up depends on its size, type of lining, soil type, rainfall, and groundwater level. It could 
take three months or ten years, but eventually all pits fill up. A homeowner notices a full pit when a 
normal flush result in a backflow. At this point, the toilet becomes unusable until the pit or tank is 
emptied, and it is time to call the truck operator.   

Emptying pits and collecting fecal sludge  

“We don’t wear any gloves or masks. Wearing them makes people think that our work and the 
waste we carry in our truck is dangerous. Though we are disgusted by the waste, we act normal, 
as if it is harmless. That also makes dumping it a lot easier” – Truck operator, Dharwad 

When a pit fills up, homeowners either get a new pit dug or get the existing one emptied. It takes 25-
80 USD (in 2016) to empty a full pit. If homeowners have large yards or enough money, they usually 
opt to get a new pit dug. A new pit can cost from 2.5 to over 10 times more than emptying an 
existing one. 

Where space and money are in short supply, homeowners get the pit emptied. They can either seek 
manual help or call a city- or privately-operated truck; the second is only an option if the truck can 
reach the house, or get close enough to run its suction hose to the pit. The city-run trucks use more 
advanced technology than is possible for small private operators, but they are frequently busy 
cleaning out sewers and government buildings, and can be slow to respond to individual calls. 
Homeowners call private trucks for the convenience and swiftness of the service. Calling a truck is 
also a matter of status. Since the passage of The Prohibition of Employment as Manual Scavengers 
and their Rehabilitation Act in September 2013, and wide media coverage of the dangers faced by 
sanitation workers (Sripathi, 2017; Dubey and Nigam, 2018), homeowners have become wary of the 
manual option.   

Truck operators can be reached by phone, mainly through the Yellow Pages, but also by looking 
online. Ever since suction-hose sludge removal started in Bangalore (almost two decades ago), truck 
owners have actively marketed their services offline and online. They paint the name and number of 
the service in large font and bright colors on the holding tanks; the drivers always carry business 
cards; they park at busy intersections where they can easily be seen while waiting for a service call; 
workers distribute business cards to every house in Bangalore’s peripheral neighborhoods; and 
printed fliers are distributed with the daily newspapers. In smaller cities and towns, e.g. Dharwad, 
the city corporation has the phone numbers of all the private operators, who are expected to obtain 
(verbal) permission from the city to operate. Larger cities such as Bangalore allow for a measure of 
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invisibility with respect to the state; our truck operator respondents estimated that Bangalore has 
150-180 unregistered trucks providing emptying services in different neighborhoods, and an 
additional 60 are officially registered with BWSSB. 

The charges for sludge removal services are semi-fluid. If the homeowner is charged based on the 
number of trips the truck has to make to empty the pit, each trip costs between USD 25 and USD 
35. Most residential septic tanks can be emptied in two trips. Discounts are negotiable. Alternatively, 
as most tanks are simply cesspits with concrete rings laid on top of each other, truck operators can 
charge by the ring. Every ring emptied costs about USD 8, and most pits have six or seven rings. 
Some truck operators exploit their customers’ desperation: they get multiple phone numbers listed in 
the Yellow Pages and reject every call to the first set of numbers (“we are overbooked today”). The 
customer becomes anxious and does not negotiate the price when hiring the same service provider 
on a different phone number.  

Once a truck owner agrees to service a pit, truck operators reach a house within four to six hours of 
receiving the phone call. Operators try to reach the site as fast as possible, mostly because they fear 
that the customer might get impatient and call another provider. There are several exceptions to the 
quick-response rule. If the toilet to be serviced is still operational, working families prefer the 
emptying to happen during the evenings or weekends. Truck operators prefer to do any pre-
scheduled emptying – such as for hotels and schools -- during the night because they do not want to 
miss any urgent calls during the day. Elite hotels also prefer their septic tanks emptied at night 
because they do not want their clients to see or smell the operation. The night is also a convenient 
time for the indiscriminate dumping of waste (see Chapter 2, Part II). 

If the toilet is not operational, people want their houses to be serviced immediately. The first task of 
the sanitation workers is to locate the opening of the pit which is usually covered by a granite or 
concrete slab. This is done by digging at the location suggested by the household. As some pits take 
more than five years to fill up, and at least a foot of soil covers the top slab to prevent it from 
getting broken by the above-ground traffic, some households do not remember the exact location of 
the pit. If workers cannot locate the slab, they trace the pipes coming out of the house, and dig 
trenches to see where the pipes are going. Once the slab is located, it is pried open to create a hole 
large enough for the hose to be inserted (Figure 3). If the sludge is thick, water has to be added to 
make it thinner. The other end of the hose is attached to the truck’s pumping mechanism. In rare 
cases, the sludge will have solidified completely. A man has to get into the pit and start breaking up 
the dried sludge before it can be diluted; these workers are invariably Dalits (the lowest rung on 
India’s illegal-but-entrenched caste ladder), and frequently use alcohol or opioids to numb their 
senses (also Doron and Jeffrey 2018).  
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FIGURE 3: Opening a pit 

Homeowners provide a couple of buckets of water to the sanitation workers to clean themselves but 
usually do not offer them soap. All the work of digging the trenches, locating the opening, breaking 
open the slab, mixing water, inserting the hose, etc., is done without protective clothing. The 
emptying fee charged by the truck operators covers expenditures directly related to collection and 
transportation; it does not include the cost of safety equipment for their workers or of treatment and 
safe disposal of the sludge.17 Our worker respondents expressed no concerns about the health risks 
related to their job. They said that the gloves in the market were not designed for the kind of job 
they do, and the available gloves and boots do not provide the right grip for handling the crowbar. 
Besides, they did not want the public to think that they were touching and carrying away dangerous 
stuff, and wearing protective clothing might create the impression that they were doing just that.  

Transport and disposal   

 “When it rains, it is a lot easier. We find a road that is flooded. Flooded roads have very low or 
slow traffic and people are completely focused on driving. We park the truck on the side of the 
road, attach a shorter pipe to the drain valve and lower it just enough to submerge it in the 

                                                 
17 If the average household were expected to bear the total social cost of truck-borne sanitation, it would be 
unaffordable; studies have shown that it is low-income residents who tend to rely on FSM rather than sewer-borne 
services (Berendes et al., 2017).  
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water. Then we open the drain valve to let the sludge mix with the standing rainwater, slowly.” 
– Truck operator, Bangalore 

Dumping the waste is always a source of stress for the truck operators. Once the truck is full, they 
take routes that don’t get them into trouble. Hauling human waste in broad daylight can be risky. As 
there is usually no designated place to dump the sludge, truck operators seek places that do not 
attract unnecessary attention. Places without much foot traffic are best. They work fast, taking seven 
to ten minutes to dump a 4000-liter truck load of sludge (Figure 4).  

Truck operators have finely tuned strategies for getting rid of sludge. “We are always on the lookout 
for spots to dump”, our informants said. “The crucial part of this business is not in finding a 
customer to fill the tanker, but finding a spot to unload it quickly. If we roam around Bangalore with 
a tanker full of sludge, we lose money on other customer calls”. They explained the different ways 
and places – most of them illegal – in which they disposed of waste. Open and dry plots in the 
periphery of the city are always good; these plots absorb the water quickly and do not hold the smell 
for long. Such spots are especially convenient at night. Storm water drains along the side of the main 
roads also work. These drains usually start and end in nondescript places and have segments with 
sparse populations where the sludge can be dumped, especially if a spare worker can watch the road 
for oncoming traffic. The large storm water drains that carry water out of the city – raja kaluve -- 
already carry sewage, and can be accessed from bridges and side alleys all over Bangalore’s outer 
edges. Unless there are houses close by, people rarely complain even if the dumping is seen. Late at 
night or very early in the mornings, truck operators can sometimes open a manhole cover and drain 
the sludge directly into the city’s sewer lines. Finally, there are the farm lands – dumping sludge in a 
farmland is a safe option for the operator. This is the usual practice in Dharwad, where the 
untreated waste is considered valuable as fertilizer. The land use in Bangalore has changed 
dramatically in the last two decades and there are not many farm lands close to residential areas 
anymore (see Figure 2). Despite optimistic reports of treatment followed by re-use as a business 
model in Bangalore (see Doron & Jeffrey, 2018, p85), we found only a small portion of the city’s 
collected sludge is re-used in this way, mostly without treatment.18 

BWSSB, the parastatal authority responsible for human waste management in the city, has mandated 
that the sludge from apartments and commercial complexes in certain neighborhoods should only 
be dumped in BWSSB’s wastewater treatment plants. BWSSB has 14 treatment plants, but sludge 
from a septic tank was being accepted in only two of these – Kadubeesanahalli and Mailasandra – in 
2016.19 BWSSB claimed that these facilities had the capacity to treat fecal sludge and had better road 
access for the trucks. However, truck operators complained that BWSSB’s permitting process was 
full of “unnecessary” requirements (such making payments up to six months in advance) and 
bureaucratic hurdles (such as lab tests of the sludge being dumped). Almost no small truck operators 
could gain access to the treatment plants, therefore. At the same time, several drivers reported that 
                                                 
18 As of March 2018, out of 9391 towns and cities in India, only two had functional fecal sludge treatment plants. 

19 During fieldwork, I met only one truck operator who had formal arrangements with BWSSB, and who agreed that the 
upfront financial costs of being “regular” were steep. Personal communications with BWSSB staff in early 2018 revealed 
that Kadubeesanahalli had stopped accepting fecal sludge, and that Mailasandra was going to cancel its remaining 
contracts by mid-year. The plants could not cope with the volumes of sludge arriving daily, the BWWSB official said. 
Furthermore, BWSSB has limited monitoring capacity, and was worried that trucks might carry a mixture of domestic 
fecal waste and industrial waste, potentially toxic, from outlying industries that had no capacity to manage their waste 
products. The volume of untreated sludge being illegally dumped in Bangalore would therefore have gone up 
significantly since we carried out the field research.  
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vigilante groups, calling themselves the “public”, took videos of the dumping operations and then 
blackmailed the operators or threatened to call the police. Drivers and workers also recounted 
stories of leaky drain valves that sometimes sprayed sludge on other drivers while in transit, and the 
resulting abuse of sanitation workers by enraged individuals. Any conspicuous entanglement with 
“the public” could lead to the involvement of the police, which would lead to the vehicle being 
confiscated, delays in the work, bribery, harassment, and other inconveniences.  

 

 
FIGURE 4: Truck dumping fresh fecal sludge  

Little of this was unknown, we found, to the municipal officials of Bangalore and Dharwad. The 
Prohibition of Employment as Manual Scavengers and their Rehabilitation Act has created an 
environment in which they have to condone the activities of truck operators, they argued. As one 
official in Dharwad put it: “We are helpless. If we ask homeowners not to use trucks, their other 
option is to employ people, which is illegal. The government does not have the capacity to cater to 
the needs of the people. Even if we buy trucks, where will we dump the waste? Being the 
government, we cannot dump the waste here and there as private operators do. So we ignore the 
wrongdoings of private operators. We just respond to calls by the public if the trucks dump waste 
too close to a residential area.” 
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The “business” of fecal sludge removal  
Policy-oriented documents (Chowdhry and Kone, 2012; Rao, K. C. et al., 2016) suggesting that 
several innovative business models for fecal sludge removal and management exist, and could be 
promoted and possibly regulated, but they do not reflect what is occurring informally. While viable 
business models in every unsewered city clearly do exist, their social and financial organization is 
rarely made explicit in these documents. If these business models are regularized or encouraged, as 
several policy documents argue they should be, it is possible that the social and financial relations in 
which they are embedded, and which are not discussed in these policies, will also become cemented. 

Our study sites had multiple models of truck ownership; the owner could own a truck but lease it 
out to a third party, he could manage his business himself but hire drivers and cleaners, he could 
share both the truck and the work with a partner, or he could own and operate the truck on his own. 
The waste removal trucks are almost always owned by non-Dalits. The first two models, in which 
the owner delegates the task of managing sludge removal to the driver, are most prevalent. The 
driver is responsible for executing the job, collecting the payment from the customer, and making 
sure that the money reaches the owner of the truck. He may be a Dalit or from a higher caste; higher 
caste migrants are sometimes willing to do this “dirty work” because it pays well enough and 
because they are far enough from their home villages that their families will never know. During a 
service session, the driver is commonly accompanied by two cleaners to help with the most menial 
jobs, such as finding the location of the pit, digging trenches, setting up the hose, etc. These workers 
are predominantly men from the Dalit community. Their jobs are arduous, disrespected, and badly 
paid.  

Truck owners need access to capital to invest in the business, and sometimes political connections as 
well. Banks finance only the chassis, not the construction and assembly of the tank or the pump. 
Considering the ~20% down payment, about 60-70% of the cost of the truck can be financed. The 
potential borrower needs to submit several documents to get the loan approved: proof of address, 
proof of experience in the relevant area, track record of any past loans, bank statements, and 
(sometimes) financial statements for the last two years. If the documentation is not satisfactory, the 
bank asks for collateral. The accepted collateral could be insurance policies, land, home, or jewelry. 
A call to a local politician helps if the collateral is less than adequate. These requirements make it 
near-impossible for people from the Dalit community to get loans from the banks to ever become 
owners of the trucks they work in or drive. Every Indian state has at least one financing agency to 
help people from this social category to start a small business, but it is hard for sanitation workers to 
start a truck business. The loans on offer are not large enough for a truck. In addition, many Dalits 
have never managed a business or borrowed big sums of money from a bank; they are therefore 
risk-averse, and worry that their businesses might fail and the banks will come after them.  

Based on our interviews and observations, and bearing in mind that truck owners and drivers rarely 
wanted to discuss money directly, we estimate that a one-time purchase of a used truck could cost 
from ₹4,50,000 to ₹8,00,000 (1USD = ₹67 in 2016); a new truck from ₹12,00,000 to ₹15,00,00; and 
the tanker and pump assembly an additional ₹1,50,000 to ₹2,50,000. The most regular recurring 
expense in the truck business is diesel (Table 1). In addition, owners need to maintain insurance and 
pay annual road taxes to the Regional Transport Authority. The trucks go through the routine 
maintenance of any other truck, but the vacuum pump is not a standard model manufactured by a 
specific company. Spare parts are hard to find, but the truck operators claim that a good mechanic 
can always find ways to modify one part into another and “fix things”. Each operator has a go-to 
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mechanic who will get the problems fixed in the shortest possible time; a truck left to languish in a 
mechanic’s garage has a high opportunity cost. In addition, truck owners and drivers have to be 
prepared for small bribes to be paid, particularly if their regular dumping routes are known to the 
local police. 

 

Frequency of 
payment 

Description Range in rupees  
(1USD = ₹67; 2016) 

Daily Fuel (depends on the 
number of trips) 

₹600 to ₹1500  

Monthly Maintenance ₹2,000 to ₹5,000 
 Worker wages ₹13,000 to ₹25,000 
 Bank instalment Varies based on the type 

of the truck, age, and 
model of ownership 

Yearly Road tax and insurance – 
depends on the age and 
cost of the truck 

₹10,000 to ₹20,000 

Incidental Changing tires, 
unscheduled maintenance, 
problem with the pump or 
drain valve. Small bribes 

Varies 

Table 1. Estimated costs of owning and operating a fecal sludge cleaning truck in Bangalore (2016)20. 

 

Depending on the locations of service, model of ownership, age of the truck, and the number of 
calls per day, a truck owner in Bangalore makes a monthly net profit of ₹25,000 to ₹70,000 
(approximately USD 370 – 1000). This is after paying the driver who earns ₹7,000 to ₹12,000 a 
month, as well as the sanitation workers who are paid ₹3,500 to ₹6,000 (~USD 52 – 89) each. 

Finding and keeping workers is an ongoing challenge for truck owners. Sanitation workers can quit 
without any notice. Drivers are more reliable but are also perceived as a potential threat. They can 
collude with sanitation workers and run additional trips without the knowledge of the owner. If they 
leave, they could start their own businesses (funds permitting) and become competitors to their 
previous employer; drivers know the neighborhoods better than the owners who outsource the work 
do. For the workers, every aspect of the job is a challenge. Their daily wages are low, they do not get 
protective equipment or benefits, their work conditions are hazardous and the way in which they are 
routinely treated is degrading. Sanitation workers find their work to be disgusting, and public 
attitudes towards them to be dehumanizing. As one worker said: “There is no job security. The only 
security we have is our caste. People from other castes are not interested in doing this work… And 
it is a dangerous job.” 

                                                 
20 Source: My own estimates from interviews with truck operators and owners. 
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Discussion  
The trucks and their practices that we have described so far are visible to everyone, to the public and 
to the government. The entrepreneurial truck operators, in fact, make every effort to be visible 
(except when they are offloading the fecal sludge). Why then, do these trucks make no appearance in 
the raft of recent policy guidelines on sanitation and FSM in India? 

The philosophical and political literature on invisibility is rich with explanations of how and why the 
everyday and obviously visible can become invisible. These include the habituation to the everyday 
(Kenner, 2013); self-imposed blindness when seeing is inconvenient (McFarlane and Silver, 2017); 
disgust with what are deemed repellent (like bad smells and the things that produce them (Miller, 
1977; Nussbaum, 1999)); and contempt of the social classes with which repellent things are 
associated (Hwang, 2013). We draw on this work to make sense of why the brightly colored honey-
suckers in our study cities remain seemingly unseen, and to make the case for why it is essential for 
sanitation policy to see what these vehicles actually do. 

First, the Indian state -- at all levels -- is overwhelmed by the scale and complexity of the sanitation 
problem (Satterthwaite et al., 2015). Blindness is strategic in such situations because the state does 
not have to regulate that which it does not “see”. In principle, HDMC or BWSSB could buy more 
trucks, regulate them, and so provide more fecal sludge emptying services. According to local 
officials we interviewed, such an operation would be a nightmare as neither city has the 
infrastructure to safely dispose of the sludge. If a private operator dumps sludge down the city’s 
drains or into its lakes, the city can look away, they admitted. Truck operators also said that they 
never dump sludge close to the houses or offices of politicians or big businessmen. They choose 
places occupied by people who have been marginalized into invisibility already, or they choose a 
time of day when no one is around.  

It is also the case that pits and septic tanks do not fit India’s imagined future of a sewer-based urban 
sanitation system. Globalizing cities such as Bangalore are seeking to model themselves as finance 
and technology hubs with “world-class services” (Goldman, 2011), an imaginary in which messy 
cesspits have no place. Many cities of the global South have better data on, and plans for, sewage 
systems than they do for FSM, though sewage systems serve only a small part of the population 
(Peal et al., 2014b). Their civil engineers and municipal officials are usually committed to a vision of 
the networked city, and see septic tanks and other on-site systems as interim arrangements en route to 
full sewerage, even when such a scenario is a distant one (Monstadt and Schramm, 2017). Several 
Indian cities are upgrading or constructing centralized sewerage and sewage treatment plants with 
funding from the Government of India’s JNNURM / AMRUT21 programs, but no fecal sludge 
treatment plant has yet been funded by these schemes.  

Finally, the lay citizen does not see the flow of human waste once it has disappeared after a flush or 
has been carried away from the household pit. It is no longer his or her concern. If citizens see 
septic cleaning trucks on the road, as long as sanitation workers are not dumping out the sludge in 
an obvious manner – and sometimes even if they are – they simply move on. Despite periodic (and 
increasing) exposés in the press of the dangers of waste work for workers and for nearby residents, 
                                                 
21 JNNURM: Jawaharlal Nehru National Urban Renewal Mission. AMRUT: Atal Mission for Rejuvenation and Urban 
Transformation. These are massive city-modernization schemes launched by the Government of India to upgrade urban 
infrastructure and the means through which it can be financed. AMRUT is specifically focused on water supply and 
sewerage.  
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the very everyday-ness of unsanitary behaviors in generally unsanitary cities renders them invisible. 
This form of invisibility is not peculiar to India: Nagle in a fine ethnography shows that the 
invisibility of sanitation workers in New York is “a status given to them by the larger culture” 
(Nagle, 2013, p. 23). 

These literatures help explain why the business of sanitation in urban India has generated its own 
invisibilities in policy documents promoting the revenue-generating potential of FSM and sludge re-
use. FSM in India can be seen as an “infra-economy”(Gidwani and Maringanti, 2016, p. 113)  an 
economy that is denied recognition (i.e. it is unseen) and yet is vital to the urban order and urban 
value-chain. Gidwani and Maringanti, discussing India’s municipal- and e-waste economies, argue 
that such economies are usually unseen but that they periodically become visible. There are 
moments of crisis when condemnation and reform are called for (e.g. when sanitation workers die in 
the sewage pipes, in the case of fecal waste). There are also smaller-scale visible moments when cash 
has to be turned over to purchase continued invisibility (for example when truck operators have to 
buy off the police while dumpling illegally at night). Overall, waste economies in India are staffed by 
Dalits and others who are low down in the social order; they (often) reproduce the hierarchies that 
exist within the “lower” social strata, produce revenue streams from society’s detritus, and, in so 
doing, actively produce the infra-economy of the sanitary city.  Their complex social relations, both 
amongst themselves as well as with respect to government and financial institutions, are far removed 
from India’s “world-class” urban imaginary or from conventional business-model analyses.  

All these reasons are undergirded by the powerful emotion of disgust that is associated with garbage 
and fecal matter, compounding the invisibility that we observed in sanitation policy documents and 
among state representatives. In fact, disgust ran expressed and unexpressed through numerous 
discussions with contractors, householders, local elected officials, and many sanitation workers 
themselves. Some scholars have argued that social, political and legal theory cannot afford to neglect 
the role of contempt and disgust in shaping the social world. Miller (1977) argues that these two 
emotions structure the social world and our attitudes towards the world, and they thus “make 
possible social orderings of particular stripes” (ibid. p 18). Nussbaum (1999) goes further to say that 
disgust is not only key to “much of the structure of our daily routine” but that “most societies teach 
the avoidance of certain groups of people as physically disgusting” (ibid. p18; our emphasis).22  

It has historically been, and it remains, difficult for any society to openly confront and discuss its 
own waste, especially fecal waste (Black and Fawcett, 2008). But these insights on the social role of 
disgust -- particularly in light of India’s caste system in which the lowest social orders have long been 
consigned to the realms of ritual pollution (Douglas, 1966) and “the disgusting” -- help explain why 
managing its feces has been a particular challenge in the Indian context (see Jewitt, 2011; Desai et al., 
2015; Coffey and Spears, 2017). Waste and waste workers are so readily conflated with one another 
that even Dalit sub-castes that do not work with feces expressed disgust for those sub-castes that 
do.23 Social attitudes that are ultimately rooted in disgust and contempt normalize the looking away 
from fecal sludge disposal; they normalize the imagined city as a networked city in which the 
disgusting material is, literally, underground.  

                                                 
22 Hwang (2013) shows that Victorian London, partly in order to make excrement and those who worked with 
excrement actually invisible, decided to construct its massive sewer lines underground. 

23 Coffey and Spears (2017) found similar attitudes in rural North India as we found in urban South India. They recount 
the words of a Pasi (a Dalit caste) man on toilet cleaning: “They are Mehters, so they clean. We are Pasi, so we can’t 
clean” (p.87). 
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The invisibility of fecal flows has significant consequences for implementing and financing 
sanitation reform in urban India (and possibly elsewhere). Sanitation services are being stepped up in 
low- and middle-income countries because the absence of toilets deprives people of dignity and 
good health. But the presence of toilets without a hygienic service chain can be equally detrimental 
to the environment and society. When a pit fills up, a truck connected to a vacuum pump transports 
the risk of disease away from the household; this same truck becomes a mechanism through which 
flows of labor, money, and feces shift risks to the workers and to the urban environment. The 
menial job of working with sludge and without protection is left to a sub-section of Dalits; the 
dumping of sludge into open water bodies allows it to flow into other spaces. Suctioning fecal waste 
via a hose and pump and driving it to a disposal site represents progress over “manual scavenging” 
in which feces is cleaned using hand-held tools and carried away in a cart or on the head. Yet what 
Coffey and Spears bluntly call the “illiberal forces of caste”(Coffey and Spears, 2017, p.9) are still 
shaping the truck-operated sanitation service chain. FSM policies and guidelines, national or 
international, barely engage with this fact or its implications for SBM (Urban).  

All these aspects must be seen and understood if the well-intentioned policies under the Clean India 
Mission and the National Urban Sanitation Policy are to be implementable. They must be seen and 
understood if international policies on safe handling of fecal waste and the financing of business 
models for handling the waste are to make sense in the global South. The success of their visions 
depend on regulating the waste economy for human health, human dignity and environmental 
health. It will need monitoring, balancing and enforcing regulations on toilet design, affordable 
pricing, worker pay and worker protection, and safe sludge disposal that enables treatment and 
possibly re-use. It is not possible to regulate or monitor an FSM system by blindness towards 
current FSM practices – whether that blindness is deliberate or inadvertent, and whether it is rooted 
in disgust, caste-neutral business models, or visions of modernity. In this paper, we have argued that 
it is especially necessary to understand the FSM system from the perspective of the truck operators 
who move feces and its associated risks across town; it is highly likely that these same truck owners, 
drivers and cleaners will be key players -- and stakeholders -- in any future, more regulated, and 
SBM-friendly version of waste management.  

Conclusion 

India has embarked on an epic journey to build toilets and provide near-universal access to 
sanitation. The focus of the campaign, as we (and other researchers) have found, is heavily tilted 
towards the front-end. If rural India is grappling with toilet construction and financing, pit-emptying 
and behavior change, then urban India is grappling with what comes later, after the construction of 
toilets and the established behavior of toilet use. Based on a thorough document review, we show 
that sanitation reform policies in India make almost no mention of the septic tank cleaning trucks 
upon which back-end services depend. These truck operations comprise a complex social and 
financial system atop which any feasible reforms will sit. Based on our case studies of Bangalore and 
Dharwad, we argue that it is rational, under the current (and currently unregulated) conditions, for 
private trucking operations to offload the costs of urban pollution and caste inequality that are 
produced and reproduced when they offload fecal waste. As far as we are aware, this is the first 
detailed ethnographic account of truck-based FSM from any country. We conclude that making the 
Pit-to-Ditch service chain and its constituent practices visible, to both national policy makers and 
local policy implementers, is a precondition for a Clean India and for the attainment of Sustainable 
Development Goal 6. 
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Chapter 3:  
Lived experiences of sanitation workers in contemporary India 
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Part I:  
“When you start doing this work, it is hard to eat dal”: Life and work in a manual 
scavenger family24 
 

It has been three years since, invoking the name of Mahatma Gandhi and declaring that India 
needed toilets over temples, Prime Minister Modi launched the Swachh Bharat Mission. Its overarching 
goal is to eliminate open defecation; building new latrines, increasing their use, and raising awareness 
are the cornerstones of this significant initiative. Though the SBM (Urban) guidelines clearly call for 
either connecting toilets to sewers or constructing on-site treatment, these guidelines may not be 
enforced locally. Millions of existing – and even some new -- latrines remain ‘dry’ -- and household-
level dry latrines in India, despite the abolition of manual scavenging, continue to be serviced by 
scavengers. Much has been written about the dehumanizing conditions of their work, and the 
stigmas they face in their lives. It’s not clear how this new national initiative will mitigate their 
conditions; it’s not clear if the demand for their labor will increase or decrease in its wake. It is clear, 
however, that India’s ambitious sanitation initiative has to put as much effort and financing into the dignity 
and health of its sanitation workers and into enforcing its toilet design guidelines as it is putting into eliminating 
open defecation. This part of the chapter describes a slice of life in one community of manual 
scavengers, from the Valmiki caste in Uttar Pradesh.  

Lucknow, December 201625. Morning, Day 1. Meena takes me to the corner of a street where two 
small huts occupy the center of a large vacant plot. “This is the place where she stores her stuff” she 
says. Meena is covering for her sister, Vasumati, today. A broom, a bucket, a U-shaped scooper, and 
a karhai-like container are stacked on top of one another. They are covered in a thick layer of dust 
and ash; it’s easier to empty the bucket with the ash layer because the content doesn’t stick to it. 

“Nobody steals these?”  

“Nobody dares to even touch them.” Meena can’t help laughing. 

The toilet is at the far corner of the plot close to the street. It’s a bamboo façade covered by a thick 
red blanket, and it stinks. When Meena lifts the cloth and tucks it into the gap in the bamboo frame, 
it exposes a space of about 3 feet by 3 feet. The floor of the toilet is just the bare uneven ground. 
Two sets of flat stones are piled on top of each other and placed apart to create a space to squat; 
that space is overflowing.  

The excreta is loose, and it takes several attempts to gather it all. Meena takes the container to the 
gutter next to the plot and pours the contents into it. The yellowish excreta dissolves into the 
blackness of the water flowing in the gutter. 

                                                 
24 This chapter is significantly based on a commentary co-authored with Isha Ray, Associate Professor, Energy and 
Resources Group, University of California, Berkeley, 310 Barrows Hall, Berkeley, CA 94720–3050, United States 

 

25 We are grateful to Bhasha Singh, author of Unseen: The Truth about India's Manual Scavengers, and to Bezwada Wilson of 
the Safai Karmachari Andolan, for their guidance, encouragement and introductions. Variants of the incidents and 
conversations described here occurred multiple times; we have blended them into a composite narrative centered around 
one Valmiki family. 
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Evening, Day 1. “Please come in” Meena greets us that evening, sitting on the floor next to a stove 
and cooking dinner for the family. I am with Sagar, an activist with the toilet cleaners. Meena’s 
welcome is joined by her husband who is watching television with his children. The family is 
immersed in a Hindi soap opera that I don’t recognize.  

The house is just a room, 15 feet by 10 feet. The split door entrance is painted blue and is framed by 
wooden pillars. At one corner, there’s a small kitchen-like setup; in the opposite corner, three 
mattresses are rolled and stacked. The house is lit by a single fluorescent light on the wall next to the 
stacked mattresses. “If you are done with your homework, put the books away” Meena says, looking 
towards her sons. No one moves. 

“These children don’t understand the value of education or books, you know. They think that 
education is free. Education is free only if we send our children to government schools. But our 
children: I save up every month to send both my children to private schools.” 

“How far is the school?” I ask. 

“About three kilometers. It’s a Christian school. An auto-rickshaw comes to pick them up -- they 
don’t have to walk.” 

“Better to send the children to a school a bit far away from where she works. If other children get to 
know the child’s caste or the parents’ occupation, they bully our children,” Sagar says. 

“Even my landlord and neighbors don’t know about my work. If they find out, they won’t rent this 
house to us. We have to share toilets, fetch water from the same tap.” Meena pours milk into the 
water boiling with tea powder.  

“The younger boy is sharp,” Meena continues. “Does his homework and goes to school every day. 
The older boy has not been going to school for almost a month. All he says is, he doesn’t like going 
to school. He’s been making and flying kites. I don’t know how to make him understand.” Her voice 
is heavy with worry. “The only way to get out of our plight is education. But this boy…!” Meena 
pours chai into three tiny steel glasses. “I don’t want any tea” her husband says, looking at the 
number of glasses.  

During the two hours that we spend at the house, the older boy does not utter a single word. Sagar 
tells his father to keep him informed about the school situation, and we leave. 

Evening, Day 2. Meena is the eldest of three siblings – Meena, Vasumati and Shashank. All three are 
manual scavengers, they inherited this work from their mother. I am in Meena’s house, and she and 
her husband Kishen have come home from work. While they wash themselves off, Kishen outside 
(“It’s not too cold yet”) and Meena inside (“Please wait just a little bit”), Shashank fetches a metal 
container, puts in a few pieces of wood, douses the pile with a little kerosene, and starts a fire. 
Within a few minutes, the small room begins to warm up.  

Kishen and Meena, wearing a set of clean clothes, join us. Their son brings them some food from 
the kitchen:  roti and dal. Meena puts extra rotis on Kishen’s plate: “You eat. I can make some more 
for myself.” 

“It helps to have a caring wife,” Kishen says teasingly. 
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Shashank didn’t have a caring wife. His wife left him; she didn’t like his line of work, he says. His 
brother-in-law shakes his head. “She was not a good woman. She never liked you.” Shashank looks 
irritated. 

“Do you need more dal?” Meena is changing the topic, and Kishen nods. As she pours dal onto his 
plate, he turns towards me and says, “You know, when you start doing this work, it is hard to eat dal 
for a couple of months. Anything yellow makes you sick.” 

“I could not eat much of anything, any color,” Meena adds. “I was disgusted by my own hands. I 
always worried about cleaning under my nails.”  

“Sometimes the households donate old clothes, they put aside some sweets for us during festivals,” 
she continues. “They even address us as their daughters, you know.” She pauses for a bit, and then: 
“I just don’t understand.” 

“As long as you keep cleaning their shit, they shower you with affection. But if you miss your work 
even for a day, some households curse, or they yell, they threaten not to pay,” Sagar says. 

Meena tells us how she got started as a cleaner. “During my mother’s generation, all the work was 
done by women. When daughters got married, mothers-in-law would ask for a row of houses or 
sometimes an entire neighborhood as gifts.26 Having many sons would allow the mother to 
accumulate more houses through the arrival of daughters-in-law. She would trade houses when she 
married her own daughter off.” 

“It’s not pleasant work, but it provides a steady income,” Shashank reminds his sister. He sounds 
matter-of-fact. 

Meena moves a bit closer to the fire. “Let’s go downstairs and have some chai. I haven’t had any 
since the morning.”  As we all stand up, I ask her, “So, is it hard to find time to drink tea?” 

“No, not really. We just don’t want to put anything into our mouths until we’ve washed ourselves. 
Cleaning the shit of these people is bad enough. I don’t want to put that in my mouth.” 

Evening, Day 3. Vasumati’s husband doesn’t want her to do this work. “But we have two children and 
we need money for them” he says. “Sagar has been encouraging us to start a business with the 
money the government will lend us. But we have never run a business. We don’t know how to 
manage money. I am afraid that the business I start is going to fail and the bank might come and 
take the only home I have away from me. My family will not forgive me.” 

“How about a small business that does not need a lot of investment? A corner shop or a tea stall?”  

“A tea stall is a great idea. People drink a lot of tea in Lucknow. But if they get to know our caste, 
we will run into problems.” There is a small silence. Then he says, “To be honest, this job pays well 
enough to support the family. Though I don’t want my children to do this work, I’ve accepted it as 
my fate. See, we used to do this job without thinking that much. But now, some activists, 
organizations, even people from my own community tell me that this is a degrading job and I should 
quit. What will I do then for a living? There is no easy escape out of this job, you know. So I do this 
job but now I’m uneasy.” 

                                                 
26 ‘Gifts’ means a marriage dowry. 
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 Vasumati looks up from chopping spinach. “7:30 is a good time to start,’ she tells us. 

Morning, Day 4. Traversing the narrow streets of old Lucknow in the morning on a motorcycle is an 
experience in itself. The crowded alleys are flanked by gutters on either side that serve as drains for 
anything that flows and everything that flow can carry – storm water, bath water, solid waste, 
kitchen waste, human excreta, oil from automobile shops, blood from local abattoirs. Gutters often 
overflow and flood the streets. A rider has to balance his motorcycle carefully by maintaining a 
specific speed and avoiding people, cows, dogs, puddles. He is in the middle of it all but still not a 
part of it, just inches above the flooded ground that will embrace his feet if he loses his balance and 
has to put his foot down. Sagar is driving me today; it is 7am. 

We knock on the door, and Vasumati comes out without saying anything. She is wearing a yellow 
sari with a red border. A brown scarf covers her shoulders. A vermillion dot is shining on her 
forehead. We follow her through a maze of streets to a mound of building debris heaped on an 
empty plot. She takes out a bucket and a scooper hidden behind the bushes growing on top of the 
mound. She pours some loose debris into the bucket, and covers her head and hair with her scarf. 
She’s visible but doesn’t want to be, and Society gladly obliges. 

The streets have no sidewalks. Air-conditioners are jutting out of houses, and cars, their side-view 
mirrors folded, are parked as close to the houses as possible.  

Vasumati’s first stop is a house that we don’t even have to enter. There’s a hole covered with a metal 
sheet about three feet away from the entrance. Vasumati slides open the door and squats in front of 
the opening. She places the bucket close to the wall, and, using the C-shaped scooper, she drags a 
big lump of fresh excreta out of the hole. The cold morning has kept people indoors, but those who 
pass her either don’t see her or they say nothing. One man looks at us and says, “This woman 
collects waste from one house and throws it in the backyard of another house.” Two teenage girls 
walking next to him giggle at his remarks and stop for a moment to witness the little drama. 
Vasumati silently places the scooper back into the bucket and walks on.  

“Do people harass you often?” we ask her. “Not everyone. There are always a few who never miss 
an opportunity.” 

The second house is large and is at the end of a narrow alley. Vasumati rings the bell, waits for a few 
seconds and then knocks on the door. “Stop it! I am coming! I am an old woman. It takes time to 
get myself up and move around, you know!”  

“I know. But I also have other houses to clean. Don’t you know that I come to your house around 
this time?” Vasumati shouts back. An elderly woman cracks the door open. “Fine! Get done with 
your work and get out.” And to us: “Tell her not to knock so loud”. Then she walks away from us 
mumbling, “I am an old and weak woman…” 

The toilet is to the left of the foyer. It’s a small room with one door but three partitions on the floor. 
The partitions create spaces; one has to squat balancing one’s feet on the partition. Considering the 
amount of excreta we see, I am guessing it is a large family.  

“How much do the households pay?” I ask as Vasumati scoops the waste into her bucket, standing 
on the partitions. “Rs.50 per person per month. Children who have not reached puberty and people 
over 60 years are not counted.” 
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“But they all poop, right?” Vasumati is now washing the floor with a bucket of water and sweeping 
it with a broom made of coconut fronds, both set aside for this purpose. “Yes, but according to the 
households, not so much that you pay someone to haul it away. Who can argue with them? These 
rules have been around for a long time.” She moves carefully in that small room, avoiding the water 
she is flushing into a tiny gutter that carries it out to the street. 

The third house that morning has seven persons using the toilet. As Vasumati scoops the waste out 
of the hole, a lump of cloth stained with blood comes out along with the excreta. The waste from 
that toilet almost fills her bucket. She walks into a secluded alley behind the house. The alley is 
covered with rectangular granite slabs. At one corner, one of the slabs is broken and all kinds of 
rubbish has been crowded into the opening.  Vasumati uses her scooper to push the rubbish 
through the hole, and when the litter is cleared, she throws her load of waste into the gutter. 

“I have thirty more toilets to clean today,” she says, as she straightens up. 
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Part II:  
“It has to be done only at night”: human waste disposal in Bangalore27 

 
India’s National Urban Sanitation Plan (NUSP, 2008) highlights the importance of latrine use, and 
also of “safe and proper disposal” for a sanitary city. It reports that over a third of India’s urban 
households rely on on-site (not sewer-borne) sanitation; this number is probably an underestimate. 
It recommends that cities work towards technological, financing and governance initiatives that 
would ensure safe fecal sludge and septage management, while recognizing that Indian cities are 
currently far from this goal. These and other documents put out by the Government of India give 
little indication of what mechanical (i.e. by truck and not by hand) sludge removal looks like, how 
cleaners live and work, and what therefore has to be modified or reformed as new policies are 
introduced. What, in other words, is taking place now, in the name of fecal sludge management? 
This part of the chapter describes an evening with septic tank cleaners and truck drivers in 
Bangalore, India’s famed “Silicon Valley”.  
 
Bangalore, September 2016, 10:30 pm. “It has to be done only at night. The hotel does not want 
the neighbors or the guests to see this,” Santosh28 says in a soft voice. “It is a large, posh hotel. We 
service it once every two months.” Santosh owns a truck in which fecal sludge is removed from 
septic tanks and transported away to a sewage treatment plant (ideally, if the owner has a permit) or 
to open drains and water bodies (commonly, as most owners do not have permits).  He’s not the 
driver; this evening the driver is Deepak. I am riding with him.  

 
Deepak is driving a yellow Tata 909 truck fitted with a large cylindrical tank at the back. The truck 
enters a residential area and the road narrows; it passes a bridge across an even narrower canal. The 
gate at the end of the road is the back entrance of the hotel. 
 
The security guard opens the gate and lets the truck in. He points to a spot lit by the spilled-over 
light from the guard’s room, and Deepak maneuvers the truck to back it up. Even before the truck 
comes to a halt, two people jump out and start uncoiling the green PVC suction hose pipe hooked 
to the truck’s attached tank. “That short man in the green-and-white checkered shirt is Rajesh. That 
thinner person in the blue shirt is Prabhu” says Deepak. All three are from the Dalit (Maadiga / 
Madararu) community.  
 
The location of the septic tank is dimly lit by a single incandescent bulb hanging from a braided red 
and yellow electric wire. We stand on top of what appears to be a concrete tank, which Deepak says 
is about 15 feet long, 10 feet wide, and 7 feet deep. It should take 6 to 8 trips to empty it all out.29  
 
Rajesh and Prabhu approach the tank, dragging and uncoiling the pipe with bare hands. The flip-
flops on their feet flap louder on the concrete roof of the septic tank than on the asphalt road that 
                                                 
27 This chapter is significantly based on a commentary co-authored with Isha Ray, Associate Professor, Energy and 
Resources Group, University of California, Berkeley, 310 Barrows Hall, Berkeley, CA 94720–3050, United States 

28 The names of people and places have been changed to protect their privacy. All the conversations were in Kannada.  

29 A trip is one truck load of fecal sludge hauled out of a location. A typical tank on a Tata 909 holds ~4000 liters of 
sludge. 
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led to it. Rajesh opens the lid. From the look of the sludge and the strength of its smell, it’s not too 
old. The tank is almost full. Fresh bubbles form and pop every few seconds on the surface of the 
turbid sludge. “People pay Rs. 10,000 per day to stay in this hotel, and their shit smells just like 
everybody else’s” says Prabhu. 
 
Rajesh connects the end of the pipe to the pump. Prabhu ties a five-foot long iron bar to the end of 
the pipe and submerges it into the sludge. The bar acts as a mixer. Prabhu’s bony arms start rotating 
the bar in small circles and the sludge comes to life. The water is now dark and murky with 
suspended particles. The stench grows stronger. On Prabhu’s signal, Deepak starts the pump. The 
roaring engine of the truck starts up the vacuum pump installed between the driver’s cabin and the 
tank. The suction makes the pipe slither for few seconds, but the sludge soon loads into the empty 
pipe. The pump slurps the sludge, the level of the sludge in the septic tank drops by maybe 15 
inches, and the tank fills up in 12 minutes. Deepak turns off the pump and gets into the driver’s seat. 
I sit next to Deepak, and Rajesh squeezes in next to me. Prabhu is the last to enter. He closes the 
door; Deepak turns the truck towards the hotel gate. It is 11pm and we are out on the road, without 
washing hands, without any seat belts, with the first load of sludge.  
 
The truck goes left towards a wide four-lane road. The traffic has almost completely died down. We 
cross two major intersections and stop on the side of the main road at a dimly lit part. It’s in front of 
a commercial building under construction. Blue corrugated sheets cordon off the construction area. 
Right where we have stopped, the gutter connected to a culvert carries water to the other side of the 
street. Rajesh and Prabhu connect the PVC pipe to the draining end of the tank and open the valve. 
In eight minutes, gravity has emptied the tank. During those eight minutes, several vehicles pass the 
truck, whose tank has “Septic Tank Cleaning Service” written on it in large bright letters. Nobody 
stops to look or ask. 
 
Prabhu and Rajesh work quickly to roll up the pipe and hang it back on the truck. They enter the 
driver’s cabin, again without washing their hands. Prabhu takes out a shiny packet of gutka30 from his 
pocket, shakes it vigorously, tears it open and pours some onto Rajesh’s right palm. Prabhu pops the 
rest into his mouth and throws the empty pack out of the window. Deepak takes out a bottle of 
whiskey hidden under his seat, takes a quick swig, closes the cap, and slides it over the dashboard. 
The bottle snuggles between the downward slope of the dashboard and the curve of the windshield, 
golden liquid bouncing. Deepak starts the truck and we head back to the hotel. The second load is 
quicker as the pipe is already laid out; within 15 minutes of arriving at the hotel the truck is on its 
way to unload the sludge. 
 
Deepak has been doing this work for almost a year, Rajesh for three, but Prabhu has been at this job 
for almost five years now. Ask him, Deepak says, he has a lot of stories to tell you. He is an expert in 
finding great dumping spots. No, no, not an expert, says Prabhu: “I just get lucky, that’s it”. 
Prabhu’s smile shows his gutka-stained teeth. “We are always on the lookout for spots to dump. The 
crucial part of this business is not in finding a customer to fill the tank, but finding a spot to unload 
it quickly. If we roam around Bangalore with a tank full of sludge, we lose money on other customer 
calls.” 
 
                                                 
30 Gutka is a mix of tobacco, areca nuts, seeds, herbs, and spices (usually termed as Pan masala). It is chewed and placed 
between gum and cheek and the juice is sucked gradually. It produces a mild “buzz” 



32 

 

Deepak takes up the story. “When it rains, it’s easier. We find a road that is flooded. We park the 
truck on the side of the road, attach a shorter pipe to the drain valve and lower it just enough to 
submerge it, then we open the drain valve to let the sludge slowly mix with the flooding rainwater,” 
he says. If someone catches them? “Then we say, oh, the pipe must have fallen off the hook.” Don’t 
people notice the sludge coming out of the pipe? “No, not really,” says Rajesh, and Prabhu nods 
assent. “We only open the drain valve slightly. The rainwater in Bangalore is muddy and already 
mixed with sewage. And flooded roads have slow traffic, people are completely focused on driving.” 
A slight pause. Then Prabhu laughs. “Who has the patience in Bangalore to stop their vehicle in 
knee deep water, wade through sewage, come to us, and ask?” Another pause.  
 
“When I was working for a previous truck operator, we emptied a septic tank in the morning and 
were driving through heavy traffic on the Ring Road. Two people on a motorcycle passed our truck 
and blocked it from the front. They got down and started banging on the driver’s door. All the 
vehicles behind us started honking. One of the guys asked the driver to get down. There was a 
policeman at the intersection and he did nothing till the guys pulled the driver out and started 
beating him up. The motorcyclists started shouting that we -- the children of whores (soolemaklu) -- 
had been careless and were spraying shit on everyone. We realized that our drain valve was not shut 
properly and the wind must have sprinkled the sludge on these bikers.” The police reprimanded 
Prabhu’s team, he says, but did not ask for a bribe. Too busy managing traffic.  
 
In any case, “it’s not the traffic police, it is civil police who harass us” says Deepak. “It’s mostly if 
the public calls the police when they see us dumping somewhere31.” Deepak has pulled the truck to 
the side of the road; we are at the dumping site. Rajesh and Prabhu jump out and hurry to connect 
the pipe to unload the sludge into the gutter once more. “Once this building is open, we have to 
find another place to dump the waste” Rajesh says, opening the drain valve. Prabhu is holding the 
pipe into the gutter. It can be hard to find a discreet dumping spot. “I have also opened manhole 
covers in the center of the city and dumped the sludge there. It has to be done quickly though” 
Prabhu says, coiling up the pipe. 
 
“Before you get into the truck, go and get some chicken rice and pakora.” Deepak is calling out from 
the driver’s seat, his hand extended out of the window, waving Rs.100. Rajesh collects the money, 
quickly turns his head to either side to check for traffic, and jumps over the concrete divider to the 
opposite side of the road. 
 
It is now close to midnight. Most of the city is asleep but the other side of the road is bustling. 
Fluorescent lamps are mounted on bamboo poles, vendors have compact fluorescents dangling 
from the roofs of food stalls. Taxi- and rickshaw-drivers are getting hot food. Prabhu, Deepak and I 
stay inside the driver’s cabin as it’s chilly outside. Rajesh reappears. Chicken rice and pakora are 
wrapped in two separate banana leaf packets, and packed in a nicely folded Kannada newspaper 
sheet. He passes the pakora packet to Deepak and opens the chicken rice. The aroma of hot food 
engulfs the driver’s cabin. No one has washed his hands. I’m starving, too, but I don’t eat meat. The 
three men finish the rice and pakora within a few minutes, Deepak takes a swig of whiskey, Rajesh 
and Prabhu share a packet of gutka.  They start back to the hotel. “Friends in high school and my 
neighbors got me drinking” Deepak says. “Everyone I know drinks. I drink even when I don’t 
                                                 
31 The water utility, BWSSB, allows very few truck operators to dispose of sludge at two of its treatment plants. More 
than 90% of Bangalore’s fecal sludge is dumped elsewhere. 
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work.” Prabhu, too: “I had a small bottle of sarayi32 before I started tonight. But I only drink when I 
am home. I eat gutka when I work.” And Rajesh? “No, I don’t drink. I just eat gutka.” 
 
The hotel guard moves towards the gate as soon as he sees the truck’s lights. Round three for the 
night. Rajesh and Prabhu work with the pipes as usual and Deepak controls the pump. This third 
trip is quick:  10 minutes to fill the tank, 12 minutes to reach the disposal site. While the sludge is 
draining, Rajesh and Prabhu pee into the gutter.  Further down the road, there is a man selling hot 
tea, with a large thermos in one hand and a pile of stacked plastic cups in his other hand. I get four 
cups of tea. The tea is watery and loaded with sugar. I am worried that the hot liquid might melt our 
flimsy plastic cups.  
 
More gutka, another golden swig, and we’re back at the hotel. I didn’t go on the side of the road so I 
need a toilet. The restaurant -- next to the septic tank – has nice restrooms, and I enter through the 
back door. It’s 2 am, but the housekeeping staff, security personnel, and others on the night shift are 
eating rice pulao and drinking tea. Three policemen are sitting together at one table. “They are 
serving hot tea and rice pulao inside” I tell Deepak, who is trying to gauge the quantity of the sludge 
inside the tank. “Yes, they do it every night for all the staff” Deepak responds. But we couldn’t have 
stopped for tea there. “We don’t get into the dining area and eat with other people when they know 
that we have come to empty the septic tank. But sometimes the security guard brings out tea for us.” 
Deepak moves around the truck to turn off the pump. He knows there are policemen eating inside. 
“The night-beat policemen eat here. They don’t have to pay. They never pay.” 
 
The men are almost done with emptying the fourth load of sludge when a police jeep passes and 
stops a few meters ahead of us. A hand comes out of the window and beckons, and Deepak gets out 
and walks towards the jeep. Prabhu and Rajesh just continue doing what they were doing. In a 
couple of minutes Deepak is back, and Rajesh and Prabhu are coiling up the pipe. The police jeep 
has gone. What did the police say? “What else? Those people want their share. I told him that we 
still have more trips and we get paid only after we finish all the trips.” Rajesh and Prabhu get back in 
the truck. Deepak continues: “We know each other quite well. They are on their night beat. But by 
5am they will be back at the police station where we pay them the mamool33 on our way back.”  
 
It takes three more trips to completely empty the septic tank at the hotel, then it’s time to say 
goodbye. “Thank you for all your time and patience in helping me understand your work”. And 
Deepak replies: “You know, I am 23 years old now. You are the first older person from another 
community to call me neevu34. I am very happy. Thank you.” I don’t know what to say. I just put my 
palms together once more and take my leave.  
  

                                                 
32 Hard liquor sold by the state government. 

33 Mamool means “the usual” in Kannada. 

34 Neevu in Kannada is the formal ‘you’; in Hindi the equivalent would be aap.  Neenu is its familiar version. Addressing 
someone as neenu – unless they really are familiar or very young – is a way of relegating them to their ‘proper’ position.  
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Chapter 4:  
Fecal sludge reuse in Indian agriculture: perspectives from the field35 
 

Introduction 
Every day, urban India generates approximately 40,000 metric tons of fresh feces and 400 million 
liters of urine, excreted by around 350 million people, that ends up in the environment without any 
treatment36. It is estimated that ~280 million of the 350 have access to a toilet. The problem with 
urban sanitation in India, unlike in rural India, is not so much access to a toilet or persuading people 
to use one instead of defecating in the open; rather, it is about what happens to the human waste 
after a toilet is used – a “back-end” problem, as it were (Murray and Ray 2010). 80% of India’s 
urban population already has access to toilets but only 10% of the excreta generated by urban India 
is treated. Only 32.7% of urban India has sewer coverage and 63% of the generated sewage is 
disposed of untreated (CPCB, 2015; WaterAid, 2016; MoHUA GOI, 2017). More than half of all the 
urban toilets are connected to a pit or a septic tank and generate fecal sludge (FS) rather than 
wastewater, but, as of April 2018, out of 9391 towns and cities in India, only a handful have 
functional fecal sludge treatment plants (FSTPs). This is not a problem unique to urban India. Fecal 
Sludge Management (FSM) is a necessity for 1.8 billion people in low and middle-income countries 
(Berendes et al., 2017) where the generated sludge needs to be collected, transported, treated, and 
disposed of safely. A typical truck-load of 4000 liters of FS disposed of without treatment is 
equivalent to 4000 people defecating in the open, all in one location (Strauss et al., 1997; Koné et al., 
2007). If treated to the necessary standards, FS, instead of just being disposed of as waste, can be 
reused as a source of energy and/or nutrients. A country like India can benefit from such reuse but 
reuse carries many risks, such as endangering public health through inadequate safeguards and 
regulations, reinforcing the social stigma associated with the work of human waste management, and 
creating potential tradeoffs between social equity and environmental sustainability. 

India is an industrializing nation but remains a significantly agriculture- and biomass-based economy. 
Agriculture and allied services account for 17% of India’s GDP and almost 60% of India’s 
population relies on agriculture related work (GoI, 2011; World Bank, 2016). However, the 
increased frequency of cropping cycles without adequately replenishing key soil nutrients has 
reduced the fertility of India’s soil and has increased farm owners’ dependency on chemical 
fertilizers (Singh, R. ., 2000; Datta, 2006). In particular, 90-95% of India’s need for phosphate rock-
                                                 
35 This chapter is significantly based on a paper co-authored with Isha Ray, Associate Professor, Energy and Resources 
Group, University of California, Berkeley, 310 Barrows Hall, Berkeley, CA 94720–3050, United States 

and 

Zachary Burt, Post Doctoral Scholar, Department of Environmental Health Sciences, Mailman School of Public Health, 
Columbia University, Climate and Health Group, 722 West 168th Street Rosenfield Building, New York, NY 10032, 
United States 

36 We arrive at this number through our own conservative calculation by combining CPCB (2015) data on sewer 
coverage and treatment with average amount of feces (~100g) and urine (~1000ml) excreted by an individual per day 
(Schouw et al, 2002) 
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based fertilizers and associated products is met through imports. Phosphate rock is a non-renewable 
resource and its reserves are concentrated mostly in one country, Morocco. As phosphate rock 
reserves start to dwindle, fertilizers will become even more expensive, and this in turn will eventually 
impact the cost of food world-wide. High and potentially rising costs of externally-sourced 
phosphorus makes India vulnerable to volatile international markets and could – in principle -- lead 
to food insecurity.  

Apart from phosphate rock, major sources of phosphorus include animal and human manure, and 
these sources are renewable in nature. Among these three, human excreta carries the smallest 
proportion of phosphorus (Cordell et al., 2009) and remains the most underutilized source in 
agriculture. As low- and middle-income country (LMIC) populations grow, so should the potential 
amount of recoverable phosphorus from human waste (Mihelcic et al., 2011). A re-use centered 
sanitation policy could potentially solve both the crisis of the “back-end” and the problem of 
import-dependent fertilizers; the current lack of sanitation infrastructure can provide an opportunity 
to integrate and implement innovative technologies focused on reuse rather than disposal from the 
design phase itself. Integrating reuse through retrofitting sanitation infrastructure will be far more 
expensive, even if it is feasible, once locations have already heavily invested in sewers and centralized 
treatment plants. 

Reuse of FS, almost all of it untreated, is already occurring in India (see Chapter 2), largely through 
unregulated and informal channels. Informal and unregulated disposal and reuse mechanisms are 
risky for both worker and environmental health. In India, women workers are disproportionately 
affected; 95% of the manual scavengers (i.e. dry latrine cleaners, typically working without any 
protection) are women while almost all of mechanized sanitation work is done by men. Women 
have also been an important part of the farm labor force and their proportion is gradually increasing 
(Census 2001, 2011). Unlike male workers who often move to cities in search of work, social 
restrictions limit the mobility of female workers, who cannot always move away or commute long 
distances to avoid farm labor conditions. They are expected to tend to their children, parents and in-
laws back in the home village. Thus, instances of informal and unsafe FS reuse in agriculture has 
gendered impacts. In addition, reusing human waste in India, a society rooted in a (very) slowly-
changing caste-based hierarchy, comes with special significance attached to those who handle 
human waste. Human waste is India is managed exclusively by a sub-section of the Dalits and are 
treated, though unconstitutional, as untouchables by the wider society. Dalits and their nature of 
work is still stigmatized, and thus FS reuse as it is currently stands may reinforce certain social 
stigmas and stereotypes associated with “untouchability”. Yet the literature on sustainable sanitation, 
though not specific only to India, has argued that fecal sludge should be managed as a resource 
rather than as waste (Paul et al., 2016) in order to manage city-generated waste as well as farm-
generated demand.  

In this paper we argue that the nature of current reuse practices, the probable motivations for 
acceptance or rejection of such reuse, and the risks and ramifications of these practices have not 
been adequately documented in the research literature. The objective of our mixed-methods and 
exploratory study is to unpack the ecosystem of FS reuse in Indian agriculture by tracing why and 
how FS reaches a farm, and why and how it is used (or not) once it gets there. We estimate farm 
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owners’ preferences for treated fecal sludge-based fertilizer (FSF37), gauge workers’ willingness to 
work with FS and with FSF and identify worker practices of potential health risks. Our field sites are 
the agricultural peripheries of Bangalore and Dharwad, two fast-growing cities in Karnataka, India. 

 
Human Excreta as Fertilizer 
 
The use of human excreta as fertilizer is an age-old tradition. In some parts of Asia (specifically 
China), the use of ‘night soil’ by farm owners is a 5000-year old practice (Mårald, 1998). When 
societies progressed and built conduits to carry water, using wastewater and sewage as a source of 
manure became common practice in Northern European and Mediterranean civilizations (Soulié and 
Tréméa, 1991). Before the invention of wastewater treatment technologies, to avoid polluting water 
bodies, many North American and European cities flooded their agricultural fields with wastewater. 
Usage of partially treated wastewater was a common practice in Paris till the late 1900s (Asano et al., 
2007). However, in the recent past, economically developed countries have disallowed the practice 
of using untreated or partially treated human waste in agriculture because of its health impacts and 
environmental impacts. The advent of sophisticated treatment technologies has provided options to 
safely disinfect and remove all organic matter and pathogens from sewage before disposal into the 
environment. At the same time, synthetic fertilizers have become more affordable and accessible. As 
a result, reuse of untreated human waste in agriculture is no longer a preferred practice in high-
income countries.  

Contrary to high income countries, the practice of reusing human waste, and specifically wastewater, 
in LMICs has survived and even flourished over the last century. For decades, China, Egypt, Turkey, 
India, Lebanon, Morocco, Mexico, Peru, and Vietnam have used wastewater as source of water and 
nutrients (AATSE, 2004; Jiménez and Asano, 2008). As a result, the use of untreated human waste 
in agriculture has a long association with land fertility and crop productivity (Keraita, Bernard et al., 
2008). The inherent value of the nutrients, combined with the pressures of population growth, water 
shortages, and reduction in arable area due to changing urban land use, have all contributed to the 
continued use of human waste on croplands. Furthermore, onsite sanitation systems, in which the 
toilet empties into a soak pit or septic tank rather than into a sewer system, have grown rapidly in 
India and elsewhere. This growth has produced a new source of human waste - FS taken from full 
septic tanks and pits when they have to be cleaned out. Often times, if land is available, pits are 
simply closed off and a new pit is dug, but in cities such ‘extra’ land is becoming less and less 
available. Urban pits are sometimes emptied manually with shovels and buckets, but increasingly 
both pits and septic tanks are being serviced by vacuum trucks attached to a pump and hose. And as 
these septic-tank cleaning trucks increase in number and coverage, they open a new pathway for an 
old practice - to move human waste from the cities to farmlands to be used as fertilizer.  

 

The reuse of FS from onsite sanitation systems is not as well studied as the reuse of wastewater, but 
there have been several recent efforts to understand the perceptions of farm owners and the 
                                                 
37 The term FSF in our study refers to FS treated to the levels of safety needed for it to be reused as fertilizer. Any other 
mention of FS, including the local term bhangi gobbara, refers to untreated or partially treated FS. 
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potential for FS reuse in farming. The Mariwah and Drangert, 2011 study in Ghana focused on 
perceptions of households (but not farm owners) towards the use of human excreta as fertilizer. The 
majority of the respondents said that the excreta should be disposed of and should not be reused at 
all. Some were worried about health risks and were not willing to consume crops fertilized with 
human waste.  The International Water Management Institute (IWMI) has pioneered research on 
business models for FSM (Rao, K. C. et al., 2016), on-farm treatment options for wastewater, 
greywater, and FS (Keraita, B. et al., 2014), and technology options to safely recover and reuse 
resources38 from FS (Nikiema et al., 2014). IWMI has also supported studies related to the nutrient 
composition of FS in Bangladesh (Toeteng 2014), willingness to pay for soil amendment made from 
pelletized and treated FS in Sri Lanka (Amirova, 2014), and market feasibility studies of co-
composting FS with municipal waste in Uganda (Danso et al., 2017). 

Research related to the reuse of human excreta in Indian agriculture has been scarce. Studies related 
to wastewater reuse have focused almost entirely on health risks and their mitigation (Bradford et al., 
2003; Sharma, R. K. et al., 2006; Gupta et al., 2009, 2012; Singh, A. et al., 2010; Tiwari et al., 2011). 
Apart from one recent study by Simha et al., 2017 on farm owners’ attitudes and perceptions towards 
human waste-based fertilizer products, little has been published regarding agricultural reuse. Related 
studies from other countries have validated the fact that human waste is a good source of nutrients 
and should be reused after necessary treatment (Toeteng 2014; Amirova, 2014; Danso et al., 2017); 
these studies do not discuss the perceptions and social dynamics of FS reuse in India. But South 
Asia, and India in particular, is a special case when it comes to reuse of fecal wastes, as concepts of 
purity and pollution form a central part of local religious beliefs and define many elements of the 
caste system (Douglas, 1966; Doron and Jeffrey, 2018). In this social system, pollution as both a 
physical and spiritual concept is in fact, often defined by scripted and inherited occupations that 
require contact with fecal waste (see Jewitt, 2011; Coffey et al., 2017). Therefore, in this region, reuse 
automatically engages with both ancient systems of oppression and modern efforts towards equality 
and sustainability. As Bradford et al (2003) and Simha et al (2017) point out, reuse of human waste 
in India is steeped gender and caste-based implications.  

Field site 
Two cities in the state of Karnataka were chosen to understand the ecosystem of FS reuse in 
agriculture - Dharwad (a Tier II city of a half-million; 1500 USD per capita annual income) and 
Bangalore (a Tier I city of over 8 million people; 4100 USD per capita annual income). Though 
Dharwad is rapidly urbanizing, its peri-urban villages are still heavily agricultural. Bangalore’s pace of 
urbanization is far higher than that of Dharwad and, as a result, farm lands surrounding Bangalore 
are being rapidly converted into urban living or commercial spaces. We interviewed truck operators 
and farm owners living in the periphery of both these cities to understand in what ways the size of 
the city, the rate of generation of FS, and varying land use patterns in the urban periphery influenced 
the availability and reuse of FS in agriculture. To estimate farm owners’ perceptions of using FSF, 
gauge worker’s willingness to work with FSF, and understand both groups’ preferences for (or 
dislike of) specific characteristics of FSF, 27 villages surrounding Dharwad were chosen to conduct 
willingness to use and preferences studies.  
                                                 
38 The calorific value of the FS enables it to be used as a fuel; its nutrient value allows it to be used as a fertilizer. 



38 

 

Our initial interviews seemed to suggest that changing land use and urbanization influence how farm 
owners value the soil quality of their land. Farm owners who knew that their land would be soon 
acquired for one or the other development project cared less about the soil quality than the farm 
owners who felt that they will be farming for several more years. Also, farm owners close to the city 
complained more about labor problems. To explore these observations further and better 
understand the influence of urbanization and proximity to a town, nine villages adjoining Dharwad 
were classified as peri-urban and the rest of the 18 villages as rural. 

Research Methods 

Unpacking the Ecosystem 

To unpack the ecosystem of FS reuse, we interviewed, over a period of one year, 23 farm owners 
and 38 farm workers from villages surrounding Dharwad and Bangalore. Two group interviews with 
farm owners (once when they were waiting for fertilizer near a government office and once when 
they were waiting for the village bus) and three group interviews of farm workers (one at a village 
canteen during lunchtime, once in the neighborhood of the workers’ colony, and once when the 
workers were waiting near the main road to be picked up for work) were conducted. These are all 
places in which farm owners and farm workers regularly congregated. All group interviews were 
spontaneously conducted as it was hard to organize interviews with several farm owners and 
workers at once; they were generally occupied with various activities during the day. Apart from 
farm owners and farm workers, two sludge-selling entrepreneurs39, and seven truck operators who 
dump waste onto farm lands were also interviewed. Whenever and wherever truck operators, farm 
owners and farm workers permitted, I accompanied truck operators in the act of emptying pits and 
transporting and disposing of the sludge; I also visited farms to observe how the sludge is stored and 
applied to farmlands, and the behavior of farm workers in during work, during food and rest breaks 
and at the end of the day. 

Perceptions and Preferences 

Discrete choice models have been used to model consumer preferences across multiple disciplines, 
such as transportation (Train, 1980) and environmental services (Boxall et al., 1996; Adamowicz et al., 
1998). We constructed the stated preference survey instrument according to the guidelines set out by 
Train (2009), Gunatilake et al. (2007), and Whittington (1998). Guided by our open-ended interviews 
with farm owners and truck operators, we designed a discrete choice, stated-preference survey to 
understand the perception of farm owners and farm workers, and their preferences regarding FSF. 
Farm owners and workers were presented with three hypothetical options in each ‘choice set’; the 
first two options listed off specified attributes of FSF (see below for the selection of attributes) and 
the third option was either cow manure or chemical fertilizer, randomly chosen. Each of the options 
presented to farm owners included price as one of its attributes; likewise wages were included 
instead of prices when workers were being interviewed. Other than prices and wages, all choice sets 
included the same list of attributes. The level of each attribute varied for options 1 and 2 across 
choice sets. For example, one of our attributes was ‘dryness’, which had two levels, either ‘wet’ or 

                                                 
39 These are people who provide land to dump the FS, allow it to dry, and then sell it to farm owners. They are not same 
people as truck owners.  
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‘dry’, and for options 1 and 2, whether a given option contained the characteristic of wet or dry was 
random.  

A set of cards were created for options 1 and 2; each card contained all attributes except for price 
(or wage). Each card was unique, and the set of all cards included every possible combination of 
different variations across all attributes (except for price/wage). Option 1 was randomly assigned a 
card and either a price or a wage for all choice sets. Option 2 was randomly assigned a card from the 
subset of cards that had at least one ‘improved’ attribute, along with a price that was randomly 
chosen from the subset of prices which were higher than the price assigned in option 1 (or a wage 
that was randomly chosen from the subset of wages where were lower than the wage assigned in 
option 1). We determined which level was likely to be an improvement based on previous 
interviews. Option 3 varied randomly between cow manure and chemical fertilizer, but the levels of 
the attributes for option 3 did not vary. Once presented with a choice set, each respondent was read 
the list of attributes for each option and asked to choose which of the three options they preferred 
the most. An enumerator then recorded their preference. 

We collected separate data and estimated separate models for owners and workers because the 
choice to buy was fundamentally different from the choice to sell one’s labor. In addition, both 
owners and workers face different social constraints when making their respective choices, and are 
endowed differently, by definition, since owners own productive land and equipment while the 
workers, for the most part, do not.  

In addition to these preferences, the survey also collected data related to the participants’ gender, 
caste, religion, socio-economic status, farming experience, and attitudes towards specific 
characteristics of FSF. Farm owners were asked additional questions related to the area of land 
owned, types of crops grown, water source, and types of fertilizers used. All the surveys and 
interviews were conducted in Kannada, the primary language in Karnataka. 

To identify and recruit farm owners, a list of farm owners was gathered from the revenue office40 in 
Dharwad. Again, our exploratory work had shown that farm owners with land area under an acre 
showed almost no interest in using FSF. The interest seemed to increase with the area of land 
owned. Hence the list of farm owners was classified into four groups - marginal (owning less than an 
acre of land), small (one to five acres), medium (five to ten acres), and large (more than 10 acres). All 
marginal farm owners were eliminated from the list. To include more farm owners with larger areas 
of land, the final list was randomly sampled to arrive at a list that consisted of one third of all the 
small farm owners, half of all the medium farm owners and two thirds of large farm owners in each 
village. To identify and recruit farm workers, farm owners were asked about the neighborhoods in 
the village where the workers generally lived. Once a farm worker was identified, he or she guided 
the enumerators to other farm workers in their neighborhood or village. As the survey was 
conducted between 9am and 4pm, only those workers who were at home on the day that 
enumerators visited them participated in the survey. As farm owners and workers were not 
comfortable signing a consent form, verbal consent was sought after reading the consent form that 
clearly explained the objectives of our study to each participant.  

                                                 
40 This is the Office responsible for collecting taxes based on the area of the land owned by the farm owners. 
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Six attributes of fertilizer – Label, Smell, Health Risks, Wetness, Texture, and price of the fertilizer 
(or daily wages in the case of workers) were identified with the help of qualitative interviews. 
Attributes were selected in part based on those concerns expressed by farm owners and workers 
during the interviews. During the initial interviews farm owners strongly felt that packing FSF in 
bags labeled as ‘Organic’ would encourage workers to handle FSF and similarly labeling it as 
‘Bhangi41 Gobbara42’ would discourage the workers. Hence label had two levels; both levels included 
the terms “organic manure”, but one included the terms “Bhangi Gobbara”. Farm owners also 
expressed strong preferences concerning smell and wetness during the interviews. Smell and wetness 
were each given two levels, wet versus dry and ‘smelly’ versus ‘no odor’. In addition to these 
attributes, health was also added, as the public health impacts of FSF is a primary concern to policy-
makers. Attributes for textures were chosen between what farm owners and workers thought would 
make FSF more acceptable (vermi-compost like texture resembling tea powder) and what some of 
the new technologies have been promoting (peanut-like fortified pellets) 

Exploratory interviews showed that FSF was perceived to be an organic manure, albeit disgusting 
but always more potent, and somewhat similar to cow manure. Chemical fertilizer was seen to act 
more as a complement, rather than as a substitute for manure (whether cow, FSF or other animal 
manures). According to farm owners and workers, cow manure is always sold loose, never packaged, 
does not have an offensive smell, has no health risks, is slightly wet most of the times, and has a 
broadly varying texture. Chemical fertilizer on the other hand is always bagged, does not have 
offensive smell, has no health risks, always, and has a consistent texture resembling jowar (sorghum) 
grains.  

The price attribute was specific to farm owners and the wage attribute applied exclusively to 
workers. Average market price, as determined by our own rapid survey of the local market, was used 
as the price for cow manure and chemical fertilizer while the price of FSF was randomly assigned 
across choice sets. Wages for using the third option was considered to be current market wage. 
During our study the daily average wage for a female worker was ₹150 and ₹250 for male workers. 

Choice-sets were randomly assigned to participants by household identification number before 
going to the field. To reduce the time taken for the survey and also to increase the accuracy of the 
data entry, each choice set was assigned a combination number along with the associated prices (or 
wages in the case of workers) . The enumerators received a list of household identification numbers 
and the assigned combo numbers along with a key to map the household IDs to farm owners. The 
enumerators presented the cards displaying those sets for the participant’s reference during this 
portion of the survey. Each respondent was given three choice-sets, each containing three 
alternatives, and asked to choose their favored option from each choice-set. The total number of 
participants included in the final dataset was 2306 farm owners with 6055 associated choice-sets, and 
822 workers with 1990 associated choice-sets. The enumerators recorded the combo number used 
and the favored option for the choice set (1,2, or 3).  

                                                 
41 Bhangi is a derogatory term used to refer to people from specific communities among Dalits. The term is also used to 
refer to people from other “cleaner” and “low” castes such as Thotti, Madiga (in Karnataka), Mehtar, Halalkhor, etc in 
various states, or to the Muslim Hela sub-caste. These terms are objectionable and should not, we believe, be used to 
address the community, their work or a product. We use this term in this paper solely to reflect the names currently used 
in sections of Indian society. 

42 hangi gobbara - refers to toilet waste untreated or partially treated. The term in the recent years also encompassed FS. 
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Table 1: Attributes and levels included in the stated preference survey. Attributes are listed in order 
of ascending utility. Prices were given in the choice set as ₹ per truck load of FSF 

Label on the packaging (only for treated fecal sludge) 

Bhangi Gobbara 

Organic Manure 

Smell 

Present 

Absent 

Health Risks 

Present 

Absent 

Wetness 

Slightly wet 

Completely Dry 

Texture 

Peanut like 

Tea powder like 
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Price  (applicable only to farm owners) 

 

₹ 500, ₹ 1000, ₹ 1500, ₹ 2000, ₹ 2500 - per tractor load of FSF 

₹ 1200 (fixed price) per tractor load of cow manure 

₹ 600 per half a bag of chemical fertilizer 

Wages (applicable only to farm workers) 

₹150, ₹ 250, ₹ 350, ₹ 450, ₹ 600 

 

Discrete choice models  have been used to model consumer preferences across multiple disciplines, 
such as transportation [Train, 1980] and environmental services [Boxall et al., 1996; Adamowicz et 
al., 1998]. We employ a multinomial logit specification to model the choices of the subjects and infer 
how they value different attributes relative to each other. For a multinomial logit model with a 
linear-in-parameters model specification, the utility of alternative j over choice-set t as perceived by 
individual n, denoted untj, is given as follows: 

 

untj = 𝛃𝛃′𝐱𝐱𝐧𝐧𝐧𝐧𝐧𝐧 + εntj (1) 

 
where 𝐱𝐱𝐧𝐧𝐧𝐧𝐧𝐧 is a column vector of explanatory variables, such as the attributes of the options 
presented and the characteristics of the individual; 𝛃𝛃 is a column vector of taste parameters; and εntj 
is the stochastic component of the utility, denoting that which is unobserved by the analyst or purely 
random, assumed to have an identical and independent Gumbel distribution across all ε, with 
location zero and scale one across alternatives, choice-sets and individuals. Let yntj denote the 
choice indicator, equal to one if individual n chooses alternative j over choice-set t, and zero 
otherwise. Under these assumptions, and assuming further that individuals are utility maximizing, 
the probability that individual n chooses a sequence of choices 𝐲𝐲𝐧𝐧 = 〈yn11, … , ynTJ〉, where T 
denotes the number of choice-sets faced by a single individual (equal to three in our case) and J 
denotes the number of alternative in any one choice-set (equal to four in our case), may be given as 
follows: 
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The unknown model parameters  (𝛃𝛃) are the taste parameters (the attributes included in our choice 
sets), and these are estimated via maximum likelihood estimation using the free discrete choice 
estimation software Biogeme (Bierlaire, 2003). For more information on the specification and 
estimation of multinomial models, the reader is referred to (Train, 2009). 

 

Health Risks associated with FS reuse 
A mixed method approach consisting of a combination of data derived from the quantitative surveys 
and open-ended interviews was employed to identify the health risks and social ramifications for the 
workers associated with reuse. We were interested in health risks to farm workers who handled FS 
that could be only partially treated or composted. Questions were related to the use of safety gear 
during farming work, availability of water to wash hands after work, how workers drink water, chew 
paan, or smoke during work to understand the potential health risks associated with the use of 
untreated FS.  

Results / Findings 

Ecosystem of fecal sludge reuse: 

Farm owners in Navalur, a village adjacent to Dharwad, recounted stories of how, until the 1980s, 
bhangis collected human excreta from households on a daily basis in Hubli or Dharwad towns, 
hauled it in a cart to the outskirts, and composted it with other organic waste (see also(Sharma, R., 
1995)). In the surrounding villages, almost everyone resorted to open defecation. However, a few 
upper-caste households had toilets at home whose waste also had to be hauled away on a daily basis. 
It was the Bhangi’s responsibility to co-compost human waste with other organic waste into the 
manure commonly known as ‘bhangi gobbara (literally, manure of the bhangi)’ Sullage from the 
households in Dharwad and neighboring villages flowed through a network of gutters, possibly a 
combination of pre- and post-colonial construction, towards a depression in the outskirts of the 
town where they formed a lake-like body. When the water dried during summer months, the silt, 
mixed with organic solid waste from towns, was auctioned off to farm owners.  

From the 1980s onwards, the arrival of underground drainage systems reduced the sullage flow in 
the gutters and took the wastewater farther away from Dharwad town. Plastic material started 
creeping into the solid waste stream. As a result, farm owners stopped reusing manure derived in 
part or in whole from solid human waste. At the same time, joint families were splitting up into 
smaller and smaller units, with the family-owned farmland being broken into smaller and smaller 
pieces. Newly inherited farmland area was too small to support enough livestock to generate all the 
manure needed by a single farmer. Also, caring for livestock was a lot of work and there were not 
enough people in the family to tend to the animals. As the number of divided families started to 
grow, farm owners desired larger yields from their shrunken lands with less livestock-based manure. 
By the mid-1990s ‘sarkaari gobbara’ (chemical fertilizer provided by the government) had become 
popular; fertilizer companies marketed their products heavily with the help of radio and later 
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television. Chemical fertilizers, easy to transport, store and use, were soon available throughout the 
year and almost everywhere.  

Interest in organic manure has been renewed in the region since the 2000s and is growing slowly. 
Some farm owners attribute dwindling soil fertility to the use of sarkaari gobbara and believe that 
chemical fertilizer is a ‘nashe’ (an addictive drug) that is hard to overcome. But sourcing organic 
manure has become difficult. Farm owners are already paying ₹1,200 to ₹1,500 per tractor-load to 
buy limited quantities of cow manure which, just over a decade ago, was freely available in their own 
backyards. Even chicken manure and pig manure have become hard to procure. Poultry farms sell 
out within a few days. Sheep and goat manure are also popular but hard to collect. Two of the 
villages we visited have the practice of paying goat herders to camp on their farmland with their 
goats for few days (see also (Wade, 1988)) so that the land is fertilized by goat dung.  

Pit latrines constructed in backyards next to a compost / cow manure pit have increased the 
opportunity to reuse. When the pits get full, they are manually emptied into the manure pit, dried 
with other organic waste to eliminate the smell and then applied to the field. Farm owners who did 
not have a history of human waste reuse have been learning about this practice from other farm 
owners, farm workers, and recently from truck operators. As truck-based pit emptying has 
burgeoned, neither Dharwad nor Bangalore43 developed official facilities for the truck operators to 
dump the sludge collected from pits. Hence, truck operators are always on the lookout to find places 
to dump FS without getting into trouble with the public or the police (see CSP and Ray, in review). 
As a result, whenever possible, truck operators and sanitation workers have been trying to persuade 
farm owners to reuse FS. If a truck operator empties the pit of a farmer, he invariably encourages 
the farmer to reuse the sludge on his own farm, in order to see and (be convinced by) the results. 
Operators cite examples of other farm owners in the same village or other known villages and offer 
to dump the waste at the farm for a very minimal cost. According to the truck operators in 
Dharwad, almost all of the FS they collect is reused by the farm owners. According to those in 
Bangalore, about one third of the FS is reused by peri-urban farm owners.  

Only seven of out of 23 farm owners in our sample had used bhangi gobbara in the past. 11 of those 
who had never used it stated that they had never seen or heard of any farmer reusing human waste 
as fertilizer. Though several of them were aware of wastewater reuse in the Dharwad region, they 
thought that wastewater reuse was happening mostly for water and not for the nutrients. They were 
surprised to know that human waste could be used as a fertilizer but could immediately see the value 
in reusing human waste. However, although almost all the farm owners believed that using manure 
could protect the fertility of the soil, they felt that its use would reduce, but not eliminate, their use 
of chemical fertilizers. They believed that they could never stop using chemical fertilizers completely; 
they were too critical for obtaining a good yield. 

                                                 
43 For almost a decade, BWSSB in Bangalore allowed, based on a system of permits, disposal of FS in two of its 14 STPs. 
Personal communications with BWSSB staff in early 2018 revealed that by mid-2018 both STPs will no longer accept 
FS. The plants could not cope with the volumes of FS arriving daily, the BWWSB official said. Furthermore, BWSSB has 
limited monitoring capacity, and was worried that trucks might carry a mixture of domestic fecal waste and industrial 
waste, potentially toxic, from outlying industries that had no capacity to manage their waste products. 
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Farm owners who had experienced FS were more inclined to use it again. As FS was not easy to 
come by, to attract truck operators, some farm owners provided their land for dumping and did not 
charge the truck operator. Other farm owners paid the truck operator to dump the waste on their 
field, especially if they were not on the regular route of the truck operator. One large farmer 
mentioned that he paid an FS entrepreneur a year in advance to “reserve” the contents of the whole 
pit. Two of the farm owners interviewed said that they would only use FS from their own toilets and 
not from other’s toilets 

Farm owners and workers who had used bhangi gobbara perceive it to be an organic manure similar to 
kottige gobbara (cow manure); they feel that it is more potent (“olle powerru” (good power); “tumba 
fastu” (very fast)) and also good for the soil. For yields, it was a “super hit” (in the words of one 
enthusiast). Almost half of the farm owners interviewed said that bhangi gobbara imparts a lot of heat 
to the crops and so has to be used carefully; the crops should be provided with sufficient water or 
else they will burn. A regular practice is to ‘power it down’ by mixing it with other manure and 
organic waste. Farm owners who owned orchards or vineyards and had access to a reliable source of 
water used manure more regularly than other farm owners whose lands were solely rainfed or those 
who cultivated mostly cereal crops. 

A subset of farm owners said that their new workers were not willing to work with bhangi gobbara and 
a small minority of the farm owners were concerned that workers could demand higher wages to 
work with bhangi gobbara. Three farm owners mentioned that mixing toilet waste with cow manure 
and other organic waste helped them to disguise FS and workers did not complain about using the 
resulting manure. Other farm owners mentioned that they used bhangi gobbara without the awareness 
of their own family or community: “I was always curious about using bhangi gobbara for my vineyard. But I 
am a Lingayat and people from my community will look down upon me if I openly use bhangi gobbara. Couple of 
years ago, I asked a truck operator to dump his sludge in my vineyard at night. The yield during that season was so 
good that all farm owners started teasing me that I have been really good at hiding the use but my grapes gave it all 
away!”  

Farm owners were also worried about the dwindling number of farm workers. According to farm 
owners, when there are less strenuous job opportunities in urban areas, workers do not want to 
work in the sun, with the soil.  Therefore, some farm owners prefer not to create disincentives for 
workers by asking them to work with fecal sludge. Sometimes farm owners asked workers who eat 
meat to handle chicken, pig, or fish manure since vegetarian workers are only comfortable handling 
cow manure only. Cow manure is, in fact, considered beneficial: One farmer claimed that cow dung 
has the power to cure skin allergies; his workers all concurred. 

Farmers with access to mechanized equipment to load, transport, and apply bhangi gobbara were also 
more likely to report using it regularly. Such farmers usually own large plots of land and have access 
to capital to buy large quantities of sludge at once. They also reported that workers had fewer 
objections to working with bhangi gobbara if they used mechanized equipment. Nonetheless, 
mechanized application has some limitations. Using machinery bhangi gobbara can only be applied 
between crop cycles, before sowing seeds, when the land is clear for a tractor or truck to move 
around. According to famers, manual application, i.e., in which workers use their hands to apply 
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fertilizer, allows the fertilizer to be applied during different periods of a crop cycle, and the quantity 
and location of application can be finely controlled. 

also more likely to use it regularly. Such farm owners usually own large plots of land and have access 
to capital to buy large quantities of sludge at once. They also reported that workers had fewer 
objections to work with bhangi gobbara, if they used mechanized equipment. Nonetheless, 
mechanized application has some limitations. Using machinery bhangi gobbara can only be applied 
between crop cycles, before sowing seeds, when the land is clear for a tractor or truck to move 
around. According to farm owners, manual application i.e. where workers use their hands to apply 
fertilizer, allows the fertilizer to be applied during different periods of a crop cycle, and the quantity 
and location of application can be finely controlled. 

Though some farm owners expressed worker resistance as one of the reasons for not using bhangi 
gobbara, workers who had already used fecal sludge in the past were inclined to accept it as long as 
sludge was dry and free of smell. Those who had not used bhangi gobbara in the past said that they 
might consider working with treated bhangi gobbara (FSF) if they see their farm owner or other 
workers from their own caste or a higher caste using it. Only three (out of 38) workers expressed an 
inclination to work with bhangi gobbara if paid higher wages. But one female worker expressed 
helplessness and said that she would work with bhangi gobbara if the farm owner insisted upon it: 
“What else can I do when I don’t have other options to earn? I have hungry children at home.” In contrast, two of 
the workers did not want to work with bhangi gobbara (untreated FS) or FSF (treated FS) under any 
circumstance: “How can you even think of such a disgusting question?” And, in the words of a supportive 
fellow-worker: “Of course not! It is disgusting to touch human waste. Men don’t even wash the bottoms of their own 
children. They call their wives to do that business. Do you think they will touch someone else’s shit?” 

Preference Modeling 

A model estimation helps us understand what levels of attributes among the available choices 
(presence of smell in the first option and absence of smell in the second option) are preferred. As 
explained in the methods section, models for farm owners and owners interact with fertilizers in a 
fundamentally different manner. Therefore, we have separate model estimation for them. As 
described in the previous section, during our interviews we found that farm owners with large land 
holdings and access to tractors found it easier to use FS as they were not dependent on workers to 
use it. Hence, we were interested in models that could help us understand the influence of those 
characteristics on preferences. Similar observations during the worker interviews made us estimate 
separate models for male and female workers. In case of workers, we wanted to understand the 
effect of identity e.g. religion, caste, or social category over adherence i.e. whether a person whose 
caste dictates that he cannot eat meat adheres to such expectations. We found during exploratory 
modeling that identity did not influence preferences but adherence did. So, we included diet in the 
model estimation for workers along with segregating the data based on gender. 

We estimated the preferences of owners, across all attributes, in Models 1 and 2 (see Table 2). Only 
those choice sets where option three presented cow manure were included in models 1 and 2. With 
the exception of price, all attributes were significant at the p<0.01 level. We added a dummy variable 
indicator for FSF, in order to account for any differences between cow manure and FSF. Although 
this coefficient was large, negative and significant, it also showed signs of multicollinearity with the 
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other attributes (hence the large changes in estimates between the two models). This makes model 
estimation challenging. We did not include our models for owner preferences which included 
chemical fertilizer instead of cow manure, as we felt that the difference between chemical fertilizer 
and FSF was too large to omit the FSF variable. 

We observed a strong preference for cow manure over FSF in Model 2. In Model 1, dry (instead of 
wet), pellets (instead of tea powder texture) and labeling which included the term “bhangi gobbara” 
(fecal sludge) were all roughly equally preferred, while preference for no health risks and no smell 
were much higher. The labeling variable did not indicate a preference for FSF fertilizers; this was a 
preference that they be labeled as such. In Model 2, dry, no health risks and no smell were still 
preferred, but tea powder texture and labeling preferences flipped. In Model 1, the estimate for 
prices for below median wealth (BMW) owners was negative, as we would expect for a “normal” 
commodity, and for above median wealth (AMW) owners it was statistically insignificant, indicating 
that the maximum prices included in our survey may not have been high enough to impact 
preferences for well-endowed farm owners. In Model 2 the estimate for prices was positive, which 
we interpret as being a result of collinearity with the FSF variable. Across the model we find a clear 
signal that owners prefer soil amendment that is dry, has no health risks, and no smell, but for the 
other attributes our results are less clear.  

Models 3, 4 and 5 did not include FSF, in order to avoid problems of multicollinearity. It is possible, 
therefore, that preferences for some of the attributes were either amplified or dampened by 
preferences for cow manure itself, as the model does not control for any differences between FSF 
and cow manure outside of those attributes included in the model. Given our understanding of how 
the FSF ecosystem works, we thought that land area might be a proxy for access to FSF, and the 
presence of a tractor was an indicator that there were some physical/equipment barriers between the 
workers and the FSF. We theorized that larger land-holding farm owners, and those with tractors 
might, therefore, have different preferences when it came to smell, which is strongly tied to a sense 
of disgust. We found that landholdings and tractor possession did indeed affect preferences 
regarding smell; those farm owners without tractors, and farm owners with small and medium 
landholdings had a stronger preference that smell be absent (see Table 3). This pattern is robust 
across models with FSF included. In Model 5, we interacted the label and smell attributes with diet; 
diet was taken as a proxy, not for religion, but as a rough indicator of the caste-status and adherence 
to religious and social restrictions associated with caste hierarchy. Although we found no impact of 
diet on preferences regarding smell, we did find that the preferences for a “bhangi gobbara” label were 
stronger among non-vegetarians.  

 

Table 2: Estimated models for the preferences of owners for buying soil amendment derived from 
fecal sludge, compared with cow manure. 

 

 

Model 1 

 

Model 2 

Name  Value p-   Value p-
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value value 

Dry 0.18 <0.01 

 

0.58 <0.01 

FSF 
  

 

-1.36 <0.01 

No health risks 1.01 <0.01 

 

0.56 <0.01 

Price 
  

 
  

        AMW -0.01 0.91 

 

0.17 0.02 

        BMW -0.11 0.09 

 

0.05 0.45 

Tea powder -0.19 <0.01 

 

0.21 <0.01 

Labeled as Organic 
Manure -0.18 <0.01 

 

0.23 <0.01 

No Smell 0.95 <0.01   0.48 <0.01 

 

 

Table 3: Estimated models for the preferences of owners for buying soil amendment derived from 
fecal sludge, compared with cow manure, and including interaction terms for tractor ownership, 

landholdings and diet. 

 

Model 3 

 

Model 4 

 

Model 5 

Name Value p-
value  

Value p-
value  

Value p-
value 

Dry 0.18 <0.01 
 

0.17 <0.01 
 

0.18 <0.01 

No health risks 1.01 <0.01 
 

1.01 <0.01 
 

1.01 <0.01 

Price 
        

AMW -0.01 0.91 
 

-0.01 0.88 
 

-0.01 0.89 

BMW -0.11 0.09 
 

-0.11 0.11 
 

-0.11 0.1 

Tea powder -0.19 <0.01 
 

-0.19 <0.01 
 

-0.20 
 

Labeled as Organic Manure -0.18 <0.01 
 

-0.17 <0.01 
   

Non-vegetarian 
      

-0.33 <0.01 

Vegetarian 
      

-0.12 0.09 

No Smell 0.95 <0.01 
      

Has Tractor - Large 
Area 

  
 

0.51 <0.01 
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Has Tractor - Other 
Area 

  
 

0.62 <0.01 
   

No Tractor - Large 
Area 

  
 

0.85 <0.01 
   

No tractor - Other 
Area 

  
 

1.15 <0.01 
   

Non-vegetarian 

     
 

0.93 <0.01 

Vegetarian 

     
 

0.95 <0.01 

 
We estimated the preferences of workers, across all attributes, in Models 6 and 7 (see Table 4). Only 
those choice sets where option three presented cow manure were included in models 6 and 7, and 
every attribute was interacted with a variable for gender, making distinct estimates for male and 
female workers. We added a dummy variable indicator for FSF in Model 7, in order to account for 
any differences between cow manure and FSF. The coefficient for FSF was not statistically 
significant for men or women, but it showed signs of a small degree of multicollinearity with a few 
of the other attributes, including dryness, label, texture, wage for women, and wage for men. The 
shift in these coefficient estimates across Models 6 and 7 was much smaller than for any of the 
variables which shifted between Models 1 and 2. Therefore, issues of multicollinearity were found to 
be smaller for the worker models and the FSF variable was retained in Models 8, 9, 10 and 11 (see 
Table 5). Since FSF was retained, we also included here the choice sets with chemical fertilizer as the 
third option, although these were modeled separately from the choice sets with cow manure as the 
third option.   

The FSF coefficient estimate was not statistically significant for either men or women when 
compared with cow manure, indicating no real preference between the two. This was not the case 
when compared with chemical fertilizer; in this case men and women seemed to prefer FSF (with p-
values of 0.09 and 0.05 respectively). Preferences for dryness and an absence of health risks were 
statistically significant across men and women, for both datasets including cow manure and those 
including chemical fertilizer. No clear preference for texture was observed, except for women when 
they were comparing FSF and cow manure, where they exhibited a preference for pellets instead of 
tea powder. Similarly, vegetarian women comparing FSF and cow manure did have a preference for 
labeling which included the term “bhangi gobbara”, but vegetarian men did not seem to have a 
preference in labeling. Non-vegetarian men and women, when comparing FSF with cow manure, 
preferred the term “bhangi gobbara” be excluded from the label. A slightly different pattern was 
observed for smell preferences; non-vegetarian men did not seem to have a clear preference 
regarding smell, while non-vegetarian women, as well as vegetarian men and vegetarian women all 
had strong preferences for an absence of smell.  
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Health Risks associated with FS reuse 
Health impacts were not assessed as part of this study. But worker practices related to the risk of 
exposure were a part of the larger survey of farm owners (N=2306, 91% male, 9% female) and 
workers (N=822, 47% male and 53% female) to understand the potential risks of working with 
untreated FS. We observed that fully 88% of the farm workers surveyed said that they wear no 
protective gear when they work with FS and 100% of the farm owners reported never providing any 
safety gear to their workers. 64% of the workers surveyed had minor injuries during their work and 
the majority of those injuries were scratches and bruises to their hands and feet. Other pathways of 
exposure included chewing pan, smoking, and drinking water. 59% of the workers surveyed carried 
drinking water with in a plastic bottle and drank directly out of it during work, without washing 
hands. 40% of the workers reported that they do not wash their hands or feet after work due to a 
lack of water. All the female workers interviewed said that they cooked food for their family 
members and did domestic chores, which commenced as soon as they got home. Majority of the 
women also tended to children and elders as soon as they reached home. 
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Table 4: Estimated models for the preferences of workers for working with FSF, compared with 
cow manure. 

 

 
Cow Manure 

 Model 6  Model 7 

Name Value p-
value  

Value p-
value 

Dry 
     

Female 0.46 <0.01 
 

0.56 <0.01 

Male 0.15 0.28 
 

0.18 0.23 

FSF 
     

Female 
   

-0.30 0.15 

Male 
   

-0.11 0.58 

Health risks Absent 
     

Female 0.64 <0.01 
 

0.62 <0.01 

Male 0.46 <0.01 
 

0.44 <0.01 

Labeled as Organic 
Manure      
Female -0.10 0.41 

 
0.00 1 

Male 0.16 0.24 
 

0.20 0.2 

Smell Absent 
     

Female 0.68 <0.01 
 

0.64 <0.01 

Male 0.25 0.1 
 

0.23 0.14 

Tea powder 
     

Female -0.42 <0.01 
 

-0.33 0.02 

Male -0.13 0.36 
 

-0.09 0.55 

Wage 
     

Female 0.53 0.23 
 

0.94 0.07 

Male 0.64 0.2 
 

0.73 0.17 
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Table 5: Estimated models for the preferences of workers for working with FSF, compared with 
cow manure. 

 

Male 

 

Female 

 

Chemical 
Fertilizer 

 

Cow 
Manure 

 

Chemical 
Fertilizer 

 

Cow 
Manure 

 Model 8  Model 9  Model 10  Model 11 

Name Value p-
value  

Value p-
value  

Value p-
value 

 

Value p-
value 

Dry 0.48 <0.01 
 

0.15 0.31 
 

0.58 <0.01 

 

0.56 <0.01 

FSF 0.32 0.09 
 

-0.07 0.72 
 

0.39 0.05 

 

-0.28 0.18 

No health risks 0.44 <0.01 
 

0.46 <0.01 
 

0.65 <0.01 

 

0.61 <0.01 

Tea powder 0.07 0.66 
 

-0.08 0.57 
 

-0.09 0.52 

 

-0.35 0.02 

Wages 0.50 0.37 

 

0.69 0.21 

 

0.34 0.51 

 

0.89 0.09 

Labeled as Organic 
Manure         

 
  

Non-vegetarian 0.27 0.15 
 

0.43 0.02 
 

0.27 0.15 

 

0.35 0.05 

Vegetarian -0.15 0.48 
 

-0.06 0.78 
 

-0.04 0.83 

 

-0.40 0.04 

No Smell 
        

 
  

Non-vegetarian -0.10 0.61 

 

-0.11 0.57 
 

0.44 0.02 

 

0.66 <0.01 

Vegetarian 0.60 0.01 

 

0.57 <0.01 
 

0.77 <0.01 

 

0.63 <0.01 

 

 

Conclusion 
Reusing untreated FS in agriculture as fertilizer is a practice that exists in complex eco-system 
dictated by environmental, social, and financial factors. The increase in the number of toilets that 
generate FS and need for that FS to be disposed of has created a demand for truck based emptying 
services that can collect and move the FS away from the households. But the absence of 
infrastructure to dispose of and treat the FS along with increased understanding of nutrient potential 
of FS has created a new force that is shaping the ecosystem of reuse. FS entrepreneurs are also 
catering to this new demand by providing land for dumping FS and selling the dried but not treated 
FS. 
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Our study shows that some farmers value the nutrient content of FS and are using FS, even if 
untreated, whenever it is available. They use various tactics to disguise FS to overcome their 
perceived barrier of workers’ lack of willingness to work with FS. However, the practice of 
concealed use of untreated FS could be a source of health risk for all the workers. As our findings 
show, almost all of the workers work without any safety gear. Furthermore, female workers might be 
disproportionately affected by this practice and might also expose their family members to these 
risks.  

As far as treated FS is concerned, both the farm owners and workers have positive preferences 
towards certain characteristics of FSF. These preferences vary based on the characteristics of the 
farmer (such as the area of land owned and access to mechanization) and the worker (such as gender 
and diet). Findings related to label preferences among workers hint at their concerns related to social 
exclusion or stigmatization by the members of their communities. Though FSF reuse might appear 
to be a meaningful option for a country like India, its reuse should be carefully promoted 
considering how such practices might reinforce social stigmas rooted in India’s caste system.   
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Chapter 5:  
Conclusion 
The intention of the title of this dissertation - When the pits fill up: Fecal sludge “management” in 
urban India – is to lay bare the “management” on the ground. Adding the word “management” to 
arrive at “Fecal Sludge Management” or “Human Waste Management” adds sophistication to our 
imagination and euphemizes the discussion. However, such terms hijack our imagination by 
injecting sophistication which is never existed and do very little for the people who do the 
“management” on the ground. SBM or Clean India Campaign could soon turn into a similar effort. 
The ambitious goal of providing sanitation for all by the end of 2019 has veiled the realities on the 
ground. By tilting towards the front-end of sanitation, the campaign is digging more pits and 
building latrines but has almost forgotten the tasks that come later – safe containment, conveyance / 
transport, treatment, and disposal / reuse of human waste.  
 
In this dissertation, we show that India’s FSM policies are virtually blind to what is happening on the 
ground. This blindness could render the policies ineffective and perhaps even unimplementable. The 
documents do not fully acknowledge the current practices of truck-based emptying, a complex social 
and financial enterprise, which it intends to reform. As these practices are not seen, it is prudent, 
under the current (and currently unregulated) conditions, for private truck operators to unload the 
costs of urban pollution and caste inequality that are perpetuated when they unload fecal waste.  

Later, the dissertation delves into the lived experiences of sanitation workers, to make the daily lives 
and the human side of sanitation workers visible. Those experiences emphasize the humanity of 
sanitation workers in India. They show to show how similar the aspirations of the “untouchables” 
are to the rest of the society. The comparison between the lived experiences of manual scavengers 
and mechanized truck operators accentuates the fact that though there is now sophistication in how 
this work is done, the crudeness of how these workers are perceived and treated still lingers on. 

The last part of the dissertation sheds light on the unseen practices of fecal sludge reuse in 
agriculture. We learn that the ecosystem of reuse is as complex as the ecosystem of truck-based 
emptying and is guided by environmental, social, and financial parameters. Increase in the number of 
toilets that generate FS could influence FS reuse practices. Absence of infrastructure to dispose of 
and treat the FS coupled with increased awareness of nutrient potential of FS might be providing the 
impetus for reuse. Considering the current reuse practices of disguising untreated fecal sludge or 
direct application of raw fecal sludge and working conditions in the farms, the chapter speculates 
that workers could be exposed to potential health risks. However, both the farm owners and 
workers seem to have positive preferences towards certain characteristics of treated FS. Again, 
India’s FSM policies do not see these practices and perceptions on the other end of the FSM service 
chain. 

It looks like India is digging a deep pit in the name of toilet access. If it continues to not see the 
realities of human waste management of the ground, the country might not be able to climb out of 
the pit when it fills up. We conclude that making the Pit-to-Ditch service chain and its constituent 
practices visible, to both national policy makers and local policy implementers, is a precondition for 
a Clean India and for the attainment of Sustainable Development Goal 6. 
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Future Work 

State level assessment of FS reuse 

This dissertation describes the reuse situation in the surrounding villages of Dharwad and to some 
extent in the periphery of Bangalore. A logical follow up would be to include more cities and larger 
towns surrounded by strong farming communities to understand wider perceptions and preferences 
at district or possibly state level. As India is a diverse country with different castes dominating in 
different regions, the perceptions and preferences related to FS reuse cannot be meaningfully 
extrapolated for the whole country. Also, during my field study, I observed that farm owners’ 
preferences for texture particularly varies based on the farming implements used. For example some 
farm owners did not prefer peanut like pellets as they block the wooden funnel-like implement used 
to feed fertilizer along with seeds during the sowing process.  

Willingness / Preferences of consumers 

Chapter 4 of my dissertation focused solely on the farming communities. Though the communities 
expressed preferences for particular FSF characteristics and willingness, albeit of varying degrees, to 
work with FSF, a reasonable extension of this work would be to understand whether consumers are 
willing to buy produce grown with FSF. Promoting the reuse of FSF might be undermined by the 
perception of consumers. People in Dharwad and Bangalore have been consuming produce grown 
with wastewater. It would be useful to also see if people perceive produce grown with wastewater to 
be any different from the produce grown with FSF 

Health risk assessment framework 

As discussed in the previous chapters, FSM is a new phenomenon in India and it will continue to 
grow and could eventually become more acceptable and turn into a main stream sanitation system 
competing with centralized sewer infrastructure. Chemical contamination of fecal sludge is limited 
mostly to the cleaning agents used to clean the toilets while sewage can carry a wide variety of 
harmful chemicals. But concentration of pathogens in FS is considerably higher than those in the 
wastewater. Therefore, management of FS and its reuse should be promoted after understanding the 
associated risks. Fecal sludge is already being collected, transported, and even reused in some cases, 
as discussed in the dissertation. Hence, a meaningful extension of this dissertation would be to 
create a risk assessment framework that helps quantify the risks associated with the activities all 
along the FSM service chain. Part of the service chain activities will affect sanitation workers while 
the reuse affects farm workers and consumers. This will again aid in developing necessary mitigation 
practices. 

Affordability of FSM based services 

Currently the cost of FSM in the urban areas is fully borne by the households. However, that cost is 
limited to the expense of constructing a pit / septic tank and the cost of emptying that pit when it 
gets full. As far as emptying costs are concerned, truck operators are charging households for 
moving FS and not managing it. Design and construction of septic tanks is not scientific, FS 
collected from those tanks is disposed of without any treatment, and sanitation workers are neither 
provided with any safety gear nor adequately compensated to afford health care or retirement 
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planning. Currently society and environment are subsidizing FSM as the service chain lacks the 
crucial components of worker safety and safe treatment. Emptying cost could increase manifold if 
all externalities are accounted for. In such a case, emptying service costs could become expensive 
and, in some cases, completely unaffordable for specific sections of society. Unlike sewer 
infrastructure, the burden of the cost of FSM currently lies solely with the households. Therefore, it 
is very essential to calculate the true cost of FSM based sanitation service and think about different 
structures of financial support to make the essential component of FSM affordable to all. 

Life Cycle Assessment of FSM technologies 

FS, when untreated is an environmental hazard. But managing FS also comes at a cost. Apart from 
the financial costs related to affordability, doing a life cycle assessment of FSM service chain, 
including transportation, and treatment technologies would lend insights into environmental impacts 
of FSM. Estimating the greenhouse gas emission and carbon footprint of FSM technology and 
juxtaposing them with those of a central sewer system could be a next step in moving towards the 
true costs of sanitation systems. 

Risk flow diagram 

As described in my introduction, FSM in India is not fecal sludge management but mostly fecal 
sludge movement. As argued in chapter 1, this movement of human waste through a city is not 
always seen for various reasons. However, the impact of this invisible movement is always felt 
disproportionately by different sections of the society. Mapping the spatial flow of waste to social 
impacts suffered by communities would introduce social justice to the conversation related to FSM. 
Unlike sewage, FS does not follow gravity. Its flow is mediated by various economic, social, and 
political forces. A risk flow diagram will attempt to overlay spatial and social layers to map the 
actions of one set of people to the risks suffered by a different set of people. 

A photo book on complexities of Sanitation 

Sanitation is a multifaceted complex subject. Both the experts and general public grapple with the 
understanding of its many dimensions. Bypassing the academic language, photography would help 
wider set of people grasp the meaning of sanitation. They also help capture and communicate the 
lived experiences of people who deal with presence and absence of sanitation. Photographs, when 
accompanied by short essays to set the context, would bring out the intricacies of society, politics, 
history, and environment. A set of photo essays would be compiled into a book. For example, a 
chapter on “Sanitation Work” would detail the history of people who have been managing human 
waste. The opening essay would lay out social and political factors leading to the creation of such an 
order. The essay would be followed by a set of photographs related to working and living conditions 
of sanitation workers. The book would have chapters focused on “Gender,” “Children,” 
“Homelessness,” “Informal Settlements,” “Public Health,” and more. 

Phosphorous Vulnerability Index and Resource Recovery and Reuse Feasibility Index 

Each country is vulnerable to global phosphorous depletion to different levels. Designing 
frameworks to measure the level of vulnerability and creating an index could be useful to understand 
the impacts of the depletion on a particular country. Though human waste is the most underutilized 
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source of phosphorous, recovering and reusing nutrients might not be an easy task to achieve 
considering sanitation infrastructure, and preferences and perceptions of farm owners, workers, and 
consumers. Therefore, along with vulnerability index, creating an index to reflect the feasibility of 
recovering and reusing nutrients from human waste will add value to look at human waste as an 
auxiliary source of phosphorous. These indexes then could influence “Phosphorous Preparedness 
Plans” of a specific country. 

Last Thoughts 
India, as an ancient society and a modern nation, has burdened marginalized sections of the society 
with risky and degrading jobs, particularly those of human waste management. Contemporary 
sanitation systems continue this tradition with a sophistication such that the exploitation becomes 
invisible to the larger sections of the society. Trucks might make it seem like India has progressed. 
But households still do not touch these workers when providing them with water or soap to wash 
after the work of emptying the pits. Although a lot has changed since independence, a lot more still 
remains to be changed. That change can come only if the society acknowledges its shortcomings and 
works towards fixing them. I am reminded of the words of MN Srinivas, "If you pay attention to the 
poorest sections of our society - the scheduled castes, the scheduled tribes, the marginalized farm owners, the landless 
laborers and rural women, only then we have some reason for hope." 
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Appendix 
Interview Questionnaire: 

 
Interview Questions for truck owner: 

Business management  

1. When did you start this business? 

2. Why did you start this business? 

3. How long did it take for your idea to transform into a business? 

4. How did you market your business in the beginning?  

5. How are you doing it now? 

6. How long did it take for you to get enough number of calls to breakeven / start making a 
profit? 

7. How many trucks do you own now? 

8. how long did it take to reach that number? 

9. What is the name of your service? 

10. Do all trucks have that name painted on them? 

11. Why are some names different? 

12. What is the text painted on your trucks? (Name / Phone number) 

13. Don't you want to build the brand name? 

14. What were some of your initial challenges? 

15. How much did you charge per trip when you first started this service? 

16. How much do you charge now? 

17. What is the rationale behind your current pricing and its increase/decrease from the past?  

18. Has competition affected your pricing? 

19. What is your mode of management?  

20. Do you have the capacity to service all the calls you receive? 

21. What is the minimum time you take to reach the place that needs to be serviced? 

22. Can it be shorter? 

23. What are the neighbourhoods you service? 

24. Do you also service any nearby towns?  
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25. What is your distance / time threshold? 

26. What is the customer segment you focus on (households, apartments, industries etc.)? 

27. Why have you limited yourself to those segments? 

28. How did you find your driver and cleaners? 

29. Do you find it easier to employ people from a particular caste? 

30. Did you have to provide them with any specific training? If so, how long did it take? 

31. Is it hard to retain them? Why? 

32. Do you trust them? 

33. Are there any challenges in managing your labour force? 

34. Can you please list those challenges? 

35. Where do you park your vehicles? - Inside the city, Outside the city. 

36. How many truck operators do you think are there in this city? 

37. Is there any association of truck operators in the city? 

38. Do you think there should be an association of truck operators? 

39. Who is your main competition and why? 

40. Why do you consider them to be main competition? 

41. Why should any household call you next time when they want their tanks emptied? 

42. Do you provide any additional / special services which your competitors don’t? 

43. Do you provide any manual cleaning services? 

44. Why do households go for manual emptying? 

45. What are your current challenges? 

46. Why do you think someone will enter or not enter into this business? 

 

Financial Details  

1. What were the initial costs and how did you procure your vehicle (loan / lease / etc)? 

2. How did you finance the purchase? 

3. How did you arrange for the downpayment? 

4. How did you finance the rest of the money? 

5. How did you arrange for the collateral? 

6. Which bank did you approach and why? 
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7. Do you think financing is a barrier for people to enter into this business? 

8. How much do you pay to your drivers and cleaners? 

9. How much do you charge per load?  

10. How does it increase depending upon the distance and number of loads? 

11. Is manual emptying expensive in your city? How much does it cost? 

12. Does every household pay the entire amount? How do you ensure that your dues are paid? 

13. What is the average monthly fuel cost you incur? 

14. What is the average monthly maintenance cost you incur? 

 

Technical aspects related to the truck:  

1. Why that particular model? 

2. Why not larger/smaller capacity tank? 

3. Why / why don't you have a jetting machine? 

4. Can you list some typical problems associated with truck assembly and repair? 

5. Where do you get your truck / pump repaired? 

6. Is it easy to get the spare parts for repair? 

 

Questions related to emptying:  

1. What is the average number of trips you make in a day? 

2. Do you make any trips at night? 

3. How long does it take to service a house? 

4. Will you be willing to pay a specific fee if govt or any private company provides space to 
dispose the sludge? 

5. How far should that facility be? 

6. How much are you willing to pay? 

  

Regulations / Policy  

1. Was there any special type of registration with the transport authority? 

2. Do you have to take any permits from the city to operate? 

3. Do you have to inform pollution control board about your operation? 
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4. Where do you dump the septage? 

5. Is there any designated place to dump septage? 

6. Do you own any land/ farm where you dump septage? 

7. Do you face any problems from the government or public when you dump the septage? 

8. Are you harassed by any authorities? 

9. Do you have to bribe anyone? 

10. What is the perception of the public towards the service provided by you? 

11. Are you aware of the local laws of septage management in your city? 

12. Will you be interested in paying any fee to the city if the municipality provides you with a 
place to safely dispose the septage? 

13. Should fecal sludge management should be regulated by the city? 

14. Why do you think so? 

  

Health and Safety  

1. Do you provide your workers with any safety gear? Why? 

2. Why do you or don't provide the gear? 

3. Do you think septage handling can cause health problems? 

4. Have your workers ever complained to you about any health problems? 

5. Have they asked for any kind of safety gear to do the work? 

 

Reuse  

1. Do you know any farmer who uses septage in his farm? 

2. Has any farmer contacted you for fecal sludge? 

3. Have you ever contacted any farmer? If so, how did you do it? 

4. Do you pay the farm owners or do farm owners pay you to dump the sludge? 

5. Why do you think some farm owners use and some don’t use sludge in their farms? 

6. Do you dump the sludge in a pit or spread it over the field directly? 

7. Have you seen different farm owners using it differently / seasonally? 

8. Do you think those farm owners would be interested in talking to me? 

9. If so, can you connect me with the farm owners? 
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10. Can I ride with your workers for few days and observe how they do their job? 

11. Have you ever thought of other ways to use septage? E.g. generating biogas or using it as 
a fertilizer? 

 

Interview Questionnaire for truck drivers and sanitation workers: 

 

Questions related to emptying: 

1. What is the average number of trips you make in a day? 

2. Are there any trips you make during nights? 

3. Why / why not? 

4. How long does it take to service a house? 

5. What is the construction type of the septic tank (lined/unlined cesspools?) you end up 
servicing the most? 

6. Do you see a lot of variation in the decomposition of the sludge you empty? 

7. What is the average size of the septic tank in the households you service? 

8. As per your experience, how often does a household empty its septic tank? 

Regulations / Policy  

1. Where do you dump the septage? 

2. Is there any designated place to dump septage? 

3. Do you own any land/ farm where you dump septage? 

4. Do you face any problems from the government or public when you dump the septage? 

5. Are you harassed by any authorities? 

6. Do you have to bribe anyone? 

7. Are you aware of the local laws of septage management in your city? 

  

Health and Safety  

1. Have you experienced any health problems which you attribute to your work? 

2. Do you use any safety gear? Why / Why not? 

3. Why / Why not? 

4. Do you think septage handling can cause health problems? 
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5. Has your business owner ever insisted or at least hinted on using any safety gear? 

6. Have you ever thought of using any safety gear? 

7. Have you asked your owner to provide you with any safety gear? 

  

Reuse  

1. Do you know any farmer who uses septage in his farm? 

2. Has any farmer tried contacting you? 

3. Have you ever tried contacting any farmer? 

4. If so, how do you do it? 

5. Do you pay the farm owners or do farm owners pay you to dump the sludge? 

6. Why do you think some farm owners use and some don’t use sludge in their farms? 

7. Do you dump the sludge in a pit or spread it over the field directly? 

8. Have you seen different farm owners using it differently / seasonally? 

9. Do you think those farm owners would be interested in talking to me? If you, can you 
connect me with them? 

  

Socio-cultural  

1. What is the perception of the public towards the service provided by you? 

2. Why did you get into this line of work? 

3. What other types of employment have you taken up in the past? 

4. Which other people do this kind of job? 

5. Is there any association of cleaners? 

6. Are you part of any association? 

7. Do you think there is a need for forming an association? 

8. What are the castes of the people who do this work? 

9. Have you seen or known any people from upper caste doing this work? 

10. What are your major social concerns? 

11. Is smell a problem for you? 

12. What do you drink and how much do you drink? 
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Questions for Municipal Authorities: 

 

1. What is the current sanitation situation of the city? 

2. What portion of your city has sewerage network? 

3. What happens to the sewage? (Does it get treated? Where does it end up?) 

4. What percentage of households have septic tanks? 

5. How are those tanks emptied? 

6. Does the city provide any service or is it all private? Why so? 

7. Is municipality willing to provide a place to dump fecal sludge at a specific fee to the 
truck operators? 

8. Is the municipality aware of any manual or mechanical emptying services? 

9. Should truck operators obtain any permits / clearance from the city? 

10. Is there any specific legislation that regulates septic tank cleaning service in your city? 

11. Is there a rule to dump the waste at a particular place / distance away from the city? 

12. Will the city be introducing any regulation in the near future? 

13. Which body / department is responsible for its enforcement? 

14. Are there any concerns / complaints from people living or near the dumping site? 

15. Is there a faecal sludge pollution redressal system which people can use? 
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Farm Owner Survey Questionnaire 

General Information  

(�ಾ�ಾನ� �ಾ��) 
 

Q.1 Name 
of the 
respondent 
�ೆಸರು 

 Q.2 Gender 
�ಂಗ 

1. Male 
ಗಂಡು 

2. Female 
�ೆಣು� 

 
Q.3 Gram 
Panchayat 
(�ಾ� ಪಂ) 

 Q.4 Village 
Name (ಹ��ಯ 

�ೆಸರು) 

 

Q.5 Religion 
ಧಮ� 
 
(�ೇಳ�ೇ�, 

�ಾ�ಯ 

ಆ�ಾರದ 

�ೕ�ೆ 

ಗುರು��) 

1. Hindu 
�ಂದು 

2. Muslim 
ಮುಸ�ಾ�ನ 

3. Christian 
�ೆ�ಸ� 

4. Jain 
�ೈನ 

5. Others 
�ೇ�ೆ 

Q.6 Caste 
�ಾ� 

 
 

Q.7 Food habit 
ಆ�ಾ�ಾ�ಾ�ಸ 

 

(�ೇಳ�ೇ�, 

�ಾ�ಯ ಆ�ಾರದ 

�ೕ�ೆ ಗುರು��) 

1. Vegetarians 
ಸ�ಾ��ಾ� 

2. Non-vegetarians 
�ಾಂ�ಾ�ಾ� 

Q.8 
Category 
ವಗ� 

1. General 
�ಾ�ಾನ� 

2. OBC 
ಓ.�.�. (�ಂದು�ದ 

ವಗ�) 
3. SC 

ಎಸ್. � / ಪ.�ಾ. 
4. ST 

ಎಸ್.� / ಪ.ಪಂ. 

Q.9 Education 
��ಾ��ಾ�ಸ 

1. Illiterate 
ಅನಕಷ್ರಸ�ರು 

2. Primary education 
�ಾ�ಥ�ಕ (7�ೇ 

ತರಗ�ವ�ೆ�ೆ) 
3. Secondary education  

�ೌ�ಡ�ಾ�ೆ/����ಾ/�.

ಯು.� 
4. Completed graduation 

ಪದ�/�ಾ�ತ�ೋತ�ರ 
Q.10 Ration 
Card 
 
ಪ�ತರ �ೕ� 

1. APL 
ಎ.�.ಎಲ್ 

2. BPL 
�.�.ಎಲ್ 

3. Akshaya / Antyodaya 
ಅಕಷ್ಯ / ಅಂ�ೊ�ೕದಯ 
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4. Does not have ration card 
ಪ�ತರ �ೕ� ಇಲ� 

5. Don’t know 
ಇ�ೆ, ಆದ�ೆ �ಾವ��ೆಂದು �ೊ��ಲ� 

 Q.12 SES 
(Asset 
Ownership) 
 
ಆ�� / ಸ�ತು� 

1. Roof type 
�ಾವ� (ಗಮ��) 

1. Mud roof 
�ೕಲು��� / �ಾ��ೆ ಮ�ೆ 

2. Sheet 
�ೕಟು 

3. Tiled 
�ೆಂಚು 

4. RCC 
�ಾಂ��ೕಟ್ / ಆರ್.�.�. 

5. Others 
ಇತ�ೆ 

2. Walls 
�ೋ�ೆಗಳ� 

(ಗಮ��) 

1. Kaccha 
ಕ�ಾ� 

2. Pukka 
ಪ�ಾ� 

3. Type of flooring 
�ೆಲ 

1. Mud / dirt floor 
ಮ��ನ �ೆಲ 

2. Concrete / Red Oxide 
�ಾಂ��ೕಟ್ / �ೆಡ್ ಆ�ೆ�ೖಡ್ 

3. Stone Slabs 
ಕ��ನ �ೆಲ 

4. Tiled / Mosaic 
�ೈಲ್� / ��ೈಕ್ 

5. Others 
�ೇ�ೆ 

4. Number of bed 
rooms in the house 
 
ಮಲಗುವ 

�ೋ�ೆಗಳ� 

(ಪಡ�ಾ�ೆ, �ೇವರ 

�ೋ�ೆ, ಅ��ೆ 

�ೋ�ೆ, ಬಚ�ಲು 

�ಟು�) 
 

….. 

5. TV 1. Yes 
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�.�. 

 
 

�ೌದು 
2. No 

ಇಲ� 
6. Motorcycle / 

Two wheeler 
 
�ೕ�ಾರ್ �ೈಕಲ್/ 

�� ಚಕ� �ಾಹನ 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

7. Tractor 
 
�ಾ��ಕ�ರ್ 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

Section 1: Land Ownership and Water availability 

(Section is relevant only for farm owner) 
 

Q.101 How long have you been 
farming? 
 
�ೕವ� ಎಷು� ವಷ�ಗ�ಂದ ಕೃ� 

�ಾಡು����ೕ�? 
 

   

Q.102 How much land do you 
currently own in total (in 
acres)? 
�ಮ� ಸ�ಂತ ಜ�ೕನು ಎ���ೆ? 

(ಎಕ�ೆ ಗಳ��)  
  
1ha = 2.5 acres 
1 kuragi  = 4 acres 
40 gunte =  1 acre 
 
 

…. (in acres) 
....(ಎಕ�ೆಗಳ��) 

  

Q.103 What are the sources of water 
you have access to now? 
�ೕ�ಾವ� / �ೕ�ನ ಮೂಲ  

1. Tube / open well 
�ೋರ್ �ೆಲ್ 

2. Rainfall 
ಒಣ �ೇ�ಾಯ / ಮ�  ೆ�ೕರು 

3. Krishi Honda 
ಕೃ� �ೊಂಡ 

4. Irrigation canal 
�ೕ�ಾವ� �ಾಲು�ೆ / 
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�ಾನಲ್ 
5. Wastewater stream 

ಹಳ�ದ �ೕರು / ಚರಂ� 

�ೕರು 
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Section 2: Workers 
 

Q.201 How many of the family members 
who work in your farm are men and 
women? 
 
�ಮ� ಕುಟುಂಬ�ಂದ �ೊಲದ�� �ೆಲಸ 

�ಾಡುವ ಗಂಡಸರು �ಾಗು 

�ೆಂಗಸ�ೆಷು�? 

 
….. (male) (ಗಂಡಸರು) 
 
…..(female) (�ೆಂಗಸರು) 

Enter 99 if 
nobody 
from the 
family works 

Q.202 Do you or your family members 
wear boots or gloves when you 
work in your field? 
 
�ಮ� ಕುಟುಂಬದವರು �ೊಲದ�� �ೆಲಸ 

�ಾಡ�ೇ�ಾದ�ೆ �ೈ �ಾಲುಗ��ೆ ಬೂಟು 

ಅಥ�ಾ �ೈಗವಸ ಧ�ಸು�ಾ��ೆ�ೕ? 

1. All the times 
�ಾ�ಾಗಲು 

2. Sometimes 
�ೆಲವ� �ಾ� 

3. Rarely 
ತುಂ�ಾ ಅಪರೂಪ 

4. Never 
ಇಲ��ೇ ಇಲ� 

5. Don’t know 
�ೊ��ಲ� 

 

Q.203 How many outside workers are men 
and women?  
 
�ಮ� �ೊಲದ�� �ೆಲಸ �ಾಡುವ 

�ೊರ�ನ ಮಂ�ಯ�� �ೆಂಗಸರ �ಾಗು 

ಗಂಡಸ�ೆಷು�? 
  
 

 
 
….. (male) (ಗಂಡಸರು) 
 
…..(female) (�ೆಂಗಸರು) 

Enter 99 if 
outside 
workers are 
not hired 

Q.204 Do workers hired from outside wear 
boots or gloves when they work in 
your field? 
 
�ೊರ�ನವರು �ೊಲದ�� �ೆಲಸ 

�ಾಡ�ೇ�ಾದ�ೆ �ೈ �ಾಲುಗ��ೆ ಬೂಟು 

ಅಥ�ಾ �ೈಗವಸ ಧ�ಸು�ಾ��ೆ�ೕ? 

1. All the times 
�ಾ�ಾಗಲು 

2. Sometimes 
�ೆಲವ� �ಾ� 

3. Rarely 
ತುಂ�ಾ ಅಪರೂಪ 

4. Never 
ಇಲ��ೇ ಇಲ� 

5. Don’t know 
�ೊ��ಲ� 

 

Q.205 Do the workers at your field wash 
their hands before they chew pan? 
 

1. Always 
�ಾ�ಾಗಲೂ �ೈ 
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���ಡ�ೆ �ೆಲಸ �ಾಡುವವ��ೆ ಎ�ೆ 

ಅ��ೆ �ನು�ವ ಮುನ� �ಾ�ಾಗಲು �ೈ 

�ೊ�ೆದು �ನು��ಾ��ೋ ಇಲ� �ಾ�ೆ �ೈ 

ಒದ� �ನು��ಾ��ೋ? 

�ೊ�ೆಯು�ಾ��ೆ 
2. Sometimes 

�ೆಲ��� �ೊ�ೆಯು�ಾ��ೆ 
3. Never 

�ಾ�ಾಗಲೂ �ೈ ಒದ� 

�ನು��ಾ��ೆ 
4. Don’t know 

�ೊ��ಲ� 
Q.206 Has any of your family members or 

workers had any health problems 
because of working in your field? 
 
�ೊಲದ�� �ೆಲಸ �ಾಡುವ�ದ�ಂದ, 

ಮ�ೆಯವ��ಾಗ� ಅಥ�ಾ 

�ೊರ�ನವ��ಾಗ� ಈ �ೆಳಕಂಡ 

�ೊಂದ�ೆಗ�ಾ��ೆ�ೕ? 

1. Bruises  
ಸಣ� ಪ�ಟ� ತರಚು �ಾಯ 

2. Skin problems 
ಚಮ�ದ ಸಮ�ೆ� 

3. Dizziness 
ತ�ೆ ಸುತು�ವ�ದು 

4. Eye problems 
ಕ��ನ �ೊಂದ�ೆ 

5. Stomach problems 
�ೊ�ೆ��ೆ ಸಂಬಂಧಪಟ� 

�ೊಂದ�ೆ 
6. Lungs / breathing 

problems 
ಉ��ಾಟದ �ೊಂದ�ೆ 

7. Others 
�ೇ�ೆ 

8. None of the above 
�ಾವ�ದೂ ಇಲ� 

 

Q.207 If you have been facing labor 
problems, please list the reasons for 
the labour shortage. 
 
�ಮ�ೆ �ೊಲದ�� �ೆಲಸ�ಾರರ �ೊರ�ೆ / 

�ೊಂದ�ೆ ಇದ���, ಅದರ �ಾರಣ 

ಏ�ರಬಹು�ೆಂದು ��� 

1. MNREGA 
ಉ�ೊ�ೕಗ �ಾ�� �ೕಜ�ೆ 

2. State schemes providing 
free grocery 
�ಾಜ� ಸ�ಾ�ರ�ಂದ 

ಉ�ತ ಅ�� �ಾಗೂ ಇತ�ೆ 

ಪ�ಾಥ�ಗಳ� 
3. Increasing work 

opportunity in towns 
and cities 
�ೇ�ೆಯ�� / �ಾ�ಕ��ಯ�� 

�ೆಲಸ 
4. I don’t have any labour 
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problem 
ನನ�ೆ �ೆಲಸ�ಾರರ 

�ೊಂದ�ೆ ಇಲ� 
5. I don’t know 

�ೊ��ಲ� 
 

Section 3:  Crops grown and fertilizer expenditure 

In this section we want to understand the expenditure you incur for a particular type of crop. We 
are interested in understanding expenditure share of fertilizer compared to other expenses. 

Q.301 Please list all the food grains / 
cereals you cultivated in your farm 
last year 
 
ಕ�ೆದ ವಷ� �ೕವ� �ೆ�ೆದ �ಾನ�ಗಳನು� 

�ೆಸ�� 
 

  

Q.302 Please list all the vegetables you 
cultivated in your farm last year 
 
ಕ�ೆದ ವಷ� �ೕವ� �ೆ�ೆದ 

ತರ�ಾ�ಗಳನು� �ೆಸ�� 
 

  

Q.303 Please list all the  horticulture 
produce you cultivated in your farm 
last year 
 
ಕ�ೆದ ವಷ� �ೕವ� �ೆ�ೆದ �ೋಟ�ಾ��ೆ 

�ೆ�ೆಗಳನು� �ೆಸ�� 

  

Q.304 How many bags of following 
fertilizer did you use last year? 
 
ಕ�ೆದ ವಷ�, ಎ�ಾ� �ೆ�ೆಗಳನು� ಕೂ�, 

ಒಟು� ಎಷು� �ೕಲ �ೊಬ�ರವನು� 

�ೊಂ��? 
 
5 kg – 0.1 �ೕಲ 
 
10kg – 0.2  
 
15kg – 0.3 
 

1. DAP 
�.ಎ.� (�ೕಲ ಗಳ��) 

2. Urea 
ಯೂ�ಯ (�ೕಲ ಗಳ��) 

3. Potash 
��ಾಷ್ (�ೕಲ ಗಳ��) 

4. Mixed chemical fertilizer 
���ತ ಸ�ಾ�� �ೊಬ�ರ 

(�ೕಲ ಗಳ��) 
5. Cow Manure (Kottige / 

sagani Gobbara) 
ಸಗ� / �ೊ���ೆ �ೊಬ�ರ 

Enter ‘0’ if 
the fertilizer 
is not used. 
 
Enter ‘99’ if 
the quantity 
is not 
known 
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20kg – 0.4 
 
25kg – 0.5 
 
30kg – 0.6 
 
35kg – 0.7 
 
40 kg – 0.8 
 
45 kg – 0.9 
 
50 kg - 1 
 
 

(�ಾ��ಕ�ರ್ �ೋಡ್) 
6. Fish Manure (meenina 

gobbara) 
�ೕ�ನ �ೊಬ�ರ (�ಾ��ಕ�ರ್ 

�ೋಡ್) 
7. Poultry Manure (koli 

gobbara) 
�ೋ� �ೊಬ�ರ (�ಾ��ಕ�ರ್ 

�ೋಡ್) 
8. Vermicompost 

ಎ�ೆಹುಳದ �ೊಬ�ರ (�ೕಲ 

ಗಳ��) 
9. FSF (Bhangi gobbara) 

ಭಂ� �ೊಬ�ರ (�ಾ��ಕ�ರ್ 

�ೋಡ್) 
Q.305 What is the source of Kottige / 

sagani Gobbara? (select all the apply) 
 
�ಮ�ೆ ಸಗ� �ೊಬ�ರ ಎ��ಂದ 

�ಗುತ��ೆ? (ಸ��ೊಂದುವ ಎ�ಾ� 

ಆ��ಗಳನು� ಗುರು��) 

1. My own cattle 
ಸ�ಂತದ ದನಗ�ಂದ 

2. I buy kottige gobbara 
ಸಗ� �ೊಬ�ರವನು� 

�ೊಳ���ೆ�ೕ�ೆ 
3. Other 

�ೇ�ೆ 

Ask if ‘4’ is 
selected in 
Q.304 

Q.306 How many cattle do you own? 
 
�ಮ� ಬ� ಒಟು� ಎಷು� ದನಗ��ೆ? 

….. (number of cattle) 
….. (ದನಗಳ ಸಂ�ೆ�) 

Ask if ‘1’ is 
selected in 
Q.305 

Q.307 How many tractor loads of gobbara 
do those cattle generate in a year? 
 
ಒಂದು ವಷ�ದ�� ಆ ದನಗ�ಂದ ಎಷು� 

�ಾ��ಕ�ರ್ �ೋಡ್ �ೊಬ�ರ ಉತ��� 

ಆಗುತ��ೆ? 
 
 

…...(number of tractor loads) 
..... (�ಾ��ಕ�ರ್ �ೋಡುಗಳ�) 

Ask if ‘1’ is 
selected in 
Q.305 

Section 4: Fertilizer Use 
 

Q.401 Why would you use the following fertilizers 
in your farm? 
 
�ೆಳ�ನ �ೊಬ�ರವನು� ಬಳಸಲು �ಾರಣ ಏನು? 
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(ಆ��ಗಳನು� ಓ�) 

 
 a. DAP 

 
�.ಎ.� (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. Because I have to use it 
for good yield 
�ೆ�  ೆ�ೆ�ಾ�� ಬರಲು 

ಇದನು� ಬಳಸ�ೇ �ೇಕು 
2. It is good for the soil 

ಇದು ಮ���ೆ ಒ� �ೆಯದು 
3. Is easily available 

ಸುಲಭ�ಾ� �ಗುತ��ೆ 
4. Application is easier 

ಇದನು� ಬಳಸುವ�ದು 

ಸುಲಭ 
5. Is safe to use. Has fewer 

health risks 
ಇದು ಸುರ�ತ�ಾದ 

�ೊಬ�ರ. ಇದ�ಂದ 

�ೋಗಗಳ ಭಯ ಕ�� 
6. I don’t know. 

�ೊ��ಲ�  

 

 b. Urea 
 
ಯೂ�ಯ (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. Because I have to use it 
for good yield 
�ೆ�  ೆ�ೆ�ಾ�� ಬರಲು 

ಇದನು� ಬಳಸ�ೇ �ೇಕು 
2. It is good for the soil 

ಇದು ಮ���ೆ ಒ� �ೆಯದು 
3. Is easily available 

ಸುಲಭ�ಾ� �ಗುತ��ೆ 
4. Application is easier 

ಇದನು� ಬಳಸುವ�ದು 

ಸುಲಭ 
5. Is safe to use. Has fewer 

health risks 
ಇದು ಸುರ�ತ�ಾದ 

�ೊಬ�ರ. ಇದ�ಂದ 

�ೋಗಗಳ ಭಯ ಕ�� 
6. I don’t know. 

�ೊ��ಲ� 
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 c. Potash 
 
��ಾಷ್ (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. Because I have to use it 
for good yield 
�ೆ�  ೆ�ೆ�ಾ�� ಬರಲು 

ಇದನು� ಬಳಸ�ೇ �ೇಕು 
2. It is good for the soil 

ಇದು ಮ���ೆ ಒ� �ೆಯದು 
3. Is easily available 

ಸುಲಭ�ಾ� �ಗುತ��ೆ 
4. Application is easier 

ಇದನು� ಬಳಸುವ�ದು 

ಸುಲಭ 
5. Is safe to use. Has fewer 

health risks 
ಇದು ಸುರ�ತ�ಾದ 

�ೊಬ�ರ. ಇದ�ಂದ 

�ೋಗಗಳ ಭಯ ಕ�� 
6. I don’t know. 

�ೊ��ಲ� 

 

 d. Cow Manure 
 
ಸಗ� / �ೊ���ೆ �ೊಬ�ರ (ಎ�ಾ� 

ಆ��ಗಳನು� ಓ�) 

1. Because I have to use it 
for good yield 
�ೆ�  ೆ�ೆ�ಾ�� ಬರಲು 

ಇದನು� ಬಳಸ�ೇ �ೇಕು 
2. It is good for the soil 

ಇದು ಮ���ೆ ಒ� �ೆಯದು 
3. Is easily available 

ಸುಲಭ�ಾ� �ಗುತ��ೆ 
4. Application is easier 

ಇದನು� ಬಳಸುವ�ದು 

ಸುಲಭ 
5. Is safe to use. Has fewer 

health risks 
ಇದು ಸುರ�ತ�ಾದ 

�ೊಬ�ರ. ಇದ�ಂದ 

�ೋಗಗಳ ಭಯ ಕ�� 
6. I don’t know. 

�ೊ��ಲ� 

 

 e. Fish Manure 
 

1. Because I have to use it 
for good yield 
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�ೕ�ನ �ೊಬ�ರ (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

�ೆ�  ೆ�ೆ�ಾ�� ಬರಲು 

ಇದನು� ಬಳಸ�ೇ �ೇಕು 
2. It is good for the soil 

ಇದು ಮ���ೆ ಒ� �ೆಯದು 
3. Is easily available 

ಸುಲಭ�ಾ� �ಗುತ��ೆ 
4. Application is easier 

ಇದನು� ಬಳಸುವ�ದು 

ಸುಲಭ 
5. Is safe to use. Has fewer 

health risks 
ಇದು ಸುರ�ತ�ಾದ 

�ೊಬ�ರ. ಇದ�ಂದ 

�ೋಗಗಳ ಭಯ ಕ�� 
6. I don’t know. 

�ೊ��ಲ� 
 f. Poultry Manure 

 
�ೋ� �ೊಬ�ರ (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 
 

1. Because I have to use it 
for good yield 
�ೆ�  ೆ�ೆ�ಾ�� ಬರಲು 

ಇದನು� ಬಳಸ�ೇ �ೇಕು 
2. It is good for the soil 

ಇದು ಮ���ೆ ಒ� �ೆಯದು 
3. Is easily available 

ಸುಲಭ�ಾ� �ಗುತ��ೆ 
4. Application is easier 

ಇದನು� ಬಳಸುವ�ದು 

ಸುಲಭ 
5. Is safe to use. Has fewer 

health risks 
ಇದು ಸುರ�ತ�ಾದ 

�ೊಬ�ರ. ಇದ�ಂದ 

�ೋಗಗಳ ಭಯ ಕ�� 
6. I don’t know. 

�ೊ��ಲ� 

 

 g. Vermicompost 
 
ಎ�ೆಹುಳದ �ೊಬ�ರ (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

1. Because I have to use it 
for good yield 
�ೆ�  ೆ�ೆ�ಾ�� ಬರಲು 

ಇದನು� ಬಳಸ�ೇ �ೇಕು 
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2. It is good for the soil 
ಇದು ಮ���ೆ ಒ� �ೆಯದು 

3. Is easily available 
ಸುಲಭ�ಾ� �ಗುತ��ೆ 

4. Application is easier 
ಇದನು� ಬಳಸುವ�ದು 

ಸುಲಭ 
5. Is safe to use. Has fewer 

health risks 
ಇದು ಸುರ�ತ�ಾದ 

�ೊಬ�ರ. ಇದ�ಂದ 

�ೋಗಗಳ ಭಯ ಕ�� 
6. I don’t know. 

�ೊ��ಲ� 
Q.402 Why would you not use the following 

fertilizers in your farm? 
 

  

 a. DAP 
 
�.ಎ.� (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. I have no knowledge / 
never heard of it 
ಇದರ ಬ�ೆ� ���ಲ� / 

ಎಂದೂ �ೇ�ಲ� 
2. Is not suitable for the 

crops I grow 
�ಾನು �ೆ�ೆಯುವ 

�ೆ�ೆಗ��ೆ ಇದು ಸ� 

�ೊಂದುವ��ಲ� 
3. Does not work soon 

enough for the crop 
�ೇಗ �ೆಲಸ �ಾಡುವ��ಲ� 

4. Is expensive 
ದು�ಾ� 

5. Is not easily available 
ಸುಲಭ�ಾ� �ಗುವ��ಲ� 

6. Application is difficult 
ಇದನು� ಬಳಸುವ�ದು ಕಷ� 

7. Unsafe to use. Has 
health risks 
ಅಸುರ�ತ. �ೋಗಗಳ 

ಭಯ 
8. Don’t know 
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�ೊ��ಲ� 
 b. Urea 

 
ಯೂ�ಯ (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. I have no knowledge / 
never heard of it 
ಇದರ ಬ�ೆ� ���ಲ� / 

ಎಂದೂ �ೇ�ಲ� 
2. Is not suitable for the 

crops I grow 
�ಾನು �ೆ�ೆಯುವ 

�ೆ�ೆಗ��ೆ ಇದು ಸ� 

�ೊಂದುವ��ಲ� 
3. Does not work soon 

enough for the crop 
�ೇಗ �ೆಲಸ �ಾಡುವ��ಲ� 

4. Is expensive 
ದು�ಾ� 

5. Is not easily available 
ಸುಲಭ�ಾ� �ಗುವ��ಲ� 

6. Application is difficult 
ಇದನು� ಬಳಸುವ�ದು ಕಷ� 

7. Unsafe to use. Has 
health risks 
ಅಸುರ�ತ. �ೋಗಗಳ 

ಭಯ 
8. Don’t know 

�ೊ��ಲ� 

 

 c. Potash 
 
��ಾಷ್ (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. I have no knowledge / 
never heard of it 
ಇದರ ಬ�ೆ� ���ಲ� / 

ಎಂದೂ �ೇ�ಲ� 
2. Is not suitable for the 

crops I grow 
�ಾನು �ೆ�ೆಯುವ 

�ೆ�ೆಗ��ೆ ಇದು ಸ� 

�ೊಂದುವ��ಲ� 
3. Does not work soon 

enough for the crop 
�ೇಗ �ೆಲಸ �ಾಡುವ��ಲ� 

4. Is expensive 
ದು�ಾ� 
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5. Is not easily available 
ಸುಲಭ�ಾ� �ಗುವ��ಲ� 

6. Application is difficult 
ಇದನು� ಬಳಸುವ�ದು ಕಷ� 

7. Unsafe to use. Has 
health risks 
ಅಸುರ�ತ. �ೋಗಗಳ 

ಭಯ 
8. Don’t know 

�ೊ��ಲ� 
 d. Cow Manure 

 
ಸಗ� / �ೊ���ೆ �ೊಬ�ರ (ಎ�ಾ� 

ಆ��ಗಳನು� ಓ�) 

1. I have no knowledge / 
never heard of it 
ಇದರ ಬ�ೆ� ���ಲ� / 

ಎಂದೂ �ೇ�ಲ� 
2. Is not suitable for the 

crops I grow 
�ಾನು �ೆ�ೆಯುವ 

�ೆ�ೆಗ��ೆ ಇದು ಸ� 

�ೊಂದುವ��ಲ� 
3. Does not work soon 

enough for the crop 
�ೇಗ �ೆಲಸ �ಾಡುವ��ಲ� 

4. Is expensive 
ದು�ಾ� 

5. Is not easily available 
ಸುಲಭ�ಾ� �ಗುವ��ಲ� 

6. Application is difficult 
ಇದನು� ಬಳಸುವ�ದು ಕಷ� 

7. Unsafe to use. Has 
health risks 
ಅಸುರ�ತ. �ೋಗಗಳ 

ಭಯ 
8. Don’t know 

�ೊ��ಲ� 

 

 e. Fish Manure 
 
�ೕ�ನ �ೊಬ�ರ (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

1. I have no knowledge / 
never heard of it 
ಇದರ ಬ�ೆ� ���ಲ� / 

ಎಂದೂ �ೇ�ಲ� 
2. Is not suitable for the 

crops I grow 
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�ಾನು �ೆ�ೆಯುವ 

�ೆ�ೆಗ��ೆ ಇದು ಸ� 

�ೊಂದುವ��ಲ� 
3. Does not work soon 

enough for the crop 
�ೇಗ �ೆಲಸ �ಾಡುವ��ಲ� 

4. Is expensive 
ದು�ಾ� 

5. Is not easily available 
ಸುಲಭ�ಾ� �ಗುವ��ಲ� 

6. Application is difficult 
ಇದನು� ಬಳಸುವ�ದು ಕಷ� 

7. Unsafe to use. Has 
health risks 
ಅಸುರ�ತ. �ೋಗಗಳ 

ಭಯ 
8. Don’t know 

�ೊ��ಲ� 
 f. Poultry Manure 

 
�ೋ� �ೊಬ�ರ (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

1. I have no knowledge / 
never heard of it 
ಇದರ ಬ�ೆ� ���ಲ� / 

ಎಂದೂ �ೇ�ಲ� 
2. Is not suitable for the 

crops I grow 
�ಾನು �ೆ�ೆಯುವ 

�ೆ�ೆಗ��ೆ ಇದು ಸ� 

�ೊಂದುವ��ಲ� 
3. Does not work soon 

enough for the crop 
�ೇಗ �ೆಲಸ �ಾಡುವ��ಲ� 

4. Is expensive 
ದು�ಾ� 

5. Is not easily available 
ಸುಲಭ�ಾ� �ಗುವ��ಲ� 

6. Application is difficult 
ಇದನು� ಬಳಸುವ�ದು ಕಷ� 

7. Unsafe to use. Has 
health risks 
ಅಸುರ�ತ. �ೋಗಗಳ 
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ಭಯ 
8. Don’t know 

�ೊ��ಲ� 
 g. Vermicompost 

 
ಎ�ೆಹುಳದ �ೊಬ�ರ (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

1. I have no knowledge / 
never heard of it 
ಇದರ ಬ�ೆ� ���ಲ� / 

ಎಂದೂ �ೇ�ಲ� 
2. Is not suitable for the 

crops I grow 
�ಾನು �ೆ�ೆಯುವ 

�ೆ�ೆಗ��ೆ ಇದು ಸ� 

�ೊಂದುವ��ಲ� 
3. Does not work soon 

enough for the crop 
�ೇಗ �ೆಲಸ �ಾಡುವ��ಲ� 

4. Is expensive 
ದು�ಾ� 

5. Is not easily available 
ಸುಲಭ�ಾ� �ಗುವ��ಲ� 

6. Application is difficult 
ಇದನು� ಬಳಸುವ�ದು ಕಷ� 

7. Unsafe to use. Has 
health risks 
ಅಸುರ�ತ. �ೋಗಗಳ 

ಭಯ 
8. Don’t know 

�ೊ��ಲ� 

 

Section 5: (FSF) Bhangi Gobbara 

Section 5.1: Toilets and FSF 
 

Q.501 Do you have a toilet? 
 
�ಮ� ಮ�ೆಯ�� �ೌ�ಾಲಯ ಇ�ೆ�ೕ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

If ‘1’, 
skip to 
Q.503 

Q.502 What do you do with the waste when 
the toilet fills up? 
 

�ೌ�ಾಲಯ ತುಂ��ಾಗ ಅದರ 

1. The toilet waste is mixed 
with other manure and 
then used in the farm 
ಅದನು� �ೇ�ೆ �ೊಬ�ರದ 
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�ಾ�ಜ�ವನು� �ೕವ� ಏನು �ಾಡು��? �ೊ�ೆ �ೆ�ೆ� ನಮ� �ೊಲದ�� 

ಬಳಸು�ೆ�ೕ�ೆ 
2. The truck driver empties 

the waste directly into my 
field. 
ಟ�ಕ್ / ಮ�ೕನ್ �ಾ�ಜ�ವನು� 

ನಮ� �ೊಲದ �ೕ�ೆ 

�ೇರ�ಾ� �ಟು� �ಡು�ಾ��ೆ 
3. Though I want to use it in 

my farm, truck driver is not 
willing to haul it to my 
farm 
�ಾನು ಬಳಸ �ೇ�ೆಂದರೂ 

ಟ�ಕ್ / ಮ�ೕನ್ ರವರು 

�ಾ�ಜ�ವನು� �ಾ�ೇ 

�ೊಂ�ೊಯು��ಾ��ೆ 
4. I don’t want to use it in my 

farm 
ನನ� �ೊಲದ�� ಅದನು� 

ಬಳಸಲು ಇಷ��ಲ� 
5. My toilet pit has never 

filled up. 
ನನ� �ೌ�ಾಲಯ ಇನು� 

ತುಂ�ಲ�. 
6. My toilet is connected to 

an underground drainage 
�ೌ�ಾಲಯವನು� ಒಳ 

ಚರಂ��ೆ �ೊಂ�ಸ�ಾ��ೆ 
Q.503 Why do you think other farm owners 

don’t mix toilet waste with cattle 
manure and use it as a fertilizer? 
 
�ಮ� ಅ���ೆಯಂ�ೆ, �ೌ�ಾಲಯ ಇರುವ 

�ೇ�ೆ �ೈತರು �ೌ�ಾಲಯದ �ಾ�ಜ�ವನು� 

�ೊ���ೆ / ಸಗ� �ೊಬ�ರದ �ೊ�ೆ �ೆ�ೆ� 

�ೊಲದ�� �ೊಬ�ರ�ಾ� ಬಳಸ�ೇ ಇರಲು 

�ಾರಣ�ೇನು? 
 
 

1. Because there is no cattle 
manure at home to mix the 
toilet waste. 
�ೌ�ಾಲಯದ �ಾ�ಜ�ವನು� 

�ೆ�ೆಸಲು ಮ�ೆಯ�� ಸಗ� 

�ೊಬ�ರ ಇಲ�. 
2. Workers will not load the 

manure to a tractor 
�ೊಬ�ರವ�ೆ�ತ�ಲು ಆಳ�ಗಳ� 

ಒಪ��ವ��ಲ� 
3. Farm owners don’t want to 
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use it. 
�ೈತ��ೆ ಅದನು� ಬಳಸಲು 

ಸ� �ೋಗುವ��ಲ� 
4. Toilets are now connected 

to UGD 
�ೌ�ಾಲಯಗಳನು� ಒಳ 

ಚರಂ��ೆ �ೊಂ�ಸುವ�ದ�ಂದ 
5. Don’t know 

�ೊ��ಲ� 
Q504 If a public toilet is built in this village 

which is used by people of all castes 
and religions, including Muslims, and 
SCs, in your village. If the waste from 
the toilet is treated and dried, will you 
use it in your farm? 
 
�ಮ� ಹ��ಯ�� ಒಂದು �ಾವ�ಜ�ಕ 

�ೌ�ಾಲಯ ಇದು�, ಅದನು� ಎ�ಾ� 

ಧಮ�ದವರು, �ಾ�ಯವರು ಬಳಸು��ದು�. 

ಅದರ �ಾ�ಜ�ವನು� ಶು�� / ಸ�ಚ� �ಾ� 

�ಾವ��ೇ �ಾಸ�ೆ ಇಲ�ದಂ�ೆ ಪ�ಷ��� 

�ೊಟ��ೆ, �ೕವ� ಅದನು� �ಮ� �ೊಲದ�� 

ಬಳಸು��ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

 

 

  



89 

 

Section 5.2: Farm owners who currently use FSF - Bhangi Gobbara  

[Relevant only if ‘9’ is selected in Q.304) 

 
ಪ�ಸು�ತ ಭಂ� �ೊಬ�ರವನು� ಬಳಸು��ರುವ �ೈತ��ೆ ಈ �ೆಳ�ನ ಪ��ೆ�ಗಳನು� �ೇ� [Relevant only if ‘9’ is selected 
in Q.304) 
 

Q.521 How did you come to know about 
using bhangi gobbara in agriculture? 
 
 
ಭಂ� �ೊಬ�ರವನು� �ೊಲದ�� 

ಬಳಸಬಹುದು ಎಂದು �ಮ�ೆ �ೇ�ೆ ��ದು 

ಬಂತು? 

1. I / My family has been 
using it for a long time 
�ಾನು / ನನ� ಕುಟುಂಬ 

ತುಂ�ಾ �ನಗ�ಂದ ಇದನು� 

ಬಳಸು���ೆ�ೕ�ೆ 
2. Came to know about it 

from another farmer 
�ೇ�ೆ �ೈತ�ಂದ 

��ದು�ೊಂ�ೆ 
3. From the people / truck 

operator who empty the pit 
ಮ�ೕನ್ / ಟ�ಕ್ ನವ�ಂದ / 

ಭಂ�ಗ�ಂದ ��ದು�ೊಂ�ೆ 
4. Other 

�ೇ�ೆ 

 

Q.522 Who do you get the bhangi gobbara 
from? 
 
ಭಂ� �ೊಬ�ರ �ಮ�ೆ ಎ��ಂದ �ಗುತ��ೆ? 

1. From a seller near 
Dharwad 
�ಾರ�ಾಡದ ಬ� �ಾರು�ಾ��ೆ  

2. From the truck operators 
who visit the village 
ಹ���ೆ ಬಂ�ದ� ಟ�ಕ್ / 

ಮ�ೕನ್ ನವ�ಂದ 
3. From another farmer 

�ೇ�ೆ �ೈತ�ಂದ 
4. From the toilet at our own 

house 
ನಮ��ೇ �ೌ�ಾಲಯ�ಂದ 

5. Other 
�ೇ�ೆ 

 

Q.523 How do you apply the bhangi gobbara? 
(read out the options) 
 
�ೕವ� ಭಂ� �ೊಬ�ರವನು� �ಮ� �ೊಲದ�� 

1. In summer, bhangi gobbara 
mixed with other manure is 
applied to the field and the 
soil is turned. 
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�ಾವ �ೕ� ಬಳಸು��ೕ�? (ಆ��ಗಳನು� 

ಓ�) 

�ೇ��ೆಯ��, ಭಂ� �ೊಬ�ರ 

�ೆ�ೆ�ರುವ �ೊಬ�ರವನು� 

�ೊಲದ�� ಹರ� ರಂ� 

�ೊ�ೆ�ೕದು 
2. Dry bhangi gobbara is 

applied to the field and the 
soil is turned 
ಒಣ�ದ ಭಂ� �ೊಬ�ರ �ಾತ� 

ಹರ� ರಂ� �ೊ�ೆ�ೕದು 
3. Wet waste from toilet is 

applied to the field and the 
soil is turned. 
�ೌ�ಾಲಯ�ಂದ ಬಂದ 

�ಾ�ಾ ಒ�ೆ� �ೊಬ�ರವನು� 

�ೊಲ�ೆ� �ಟು� ರಂ� 

�ೊ�ೆ�ೕದು 
4. Other 

�ೇ�ೆ 
Q.524 Do you ever apply bhangi gobbara the 

same way as you apply DAP or Urea? 
 
�.ಎ.� ಬಳ�ದಂ�ೆ �ೕವ� ಭಂ� 

�ೊಬ�ರವನು� �ೕ�ೊ�ಬ�ರದಂ�ೆ (ಅಂದ�ೆ 

�ೆ�  ೆ���ದ �ೕ�ೆ, �ೊಬ�ರ �ೆಲು�ವ�ದು) 

ಬಳ���ೕ�ಾ? 

4. Yes 
�ೌದು 

5. No 
ಇಲ� 

6. Don’t know 
�ೊ��ಲ� 

 

Q.525 Are your workers comfortable with 
handling FSF? 
 
�ಮ� �ೆಲಸ�ಾರ��ೆ ಭಂ� �ೊಬ�ರ 

ಬಳಸಲು ಸ� �ೊಂದುತ��ೆ�ೕ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

If ‘1’ or ‘3’, 
skip to 
Q.531 
 

Q.526 Why are your workers not comfortable 
with bhangi gobbara? 
 
ಭಂ� �ೊಬ�ರ ಬಳಸಲು �ಮ� 

�ೆಲಸ�ಾರ��ೆ �ಾ�ೆ ಸ� �ೋಗುವ��ಲ�? 

1. It smells a lot 
ತುಂ�ಾ �ಾಸ�ೆ 

2. They worried about 
diseases 
�ೋಗಗಳ ಬ�ೆ� ಅವ��ೆ 

�ೕಚ�ೆ 
3. They find it disgusting 

ಅದನು� ಕಂಡ�ೆ �ೇ��ೆ 
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ಪಟು��ೊಳ���ಾ��ೆ 
4. I don’t know 

�ೊ��ಲ� 
Q.527 If bhangi gobbara is treated, dry, and 

has no smell, packed in a plastic bag 
just like a chemical or organic fertilizer 
from a company, will your workers use 
it? 
 
ಭಂ� �ೊಬ�ರವನು� ಒಣ��, �ಾವ��ೇ 

�ಾಸ�ೆ ಇಲ�ದಂ�ೆ ಶು���ೊ�� ಸ�ಾ�� 

�ೊಬ�ರದಂ�ೆ �ಾ���ಕ್ �ಟ�ಣಗಳ�� �ಾ� 

�ೊಟ��ೆ, �ಮ� �ೆಲಸ�ಾರರು ಅದನು� 

ಬಳಸು�ಾ��ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

If ‘2’, skip to 
Q.529 

Q.528 Will the workers use it if the bag has a 
label that says “treated and safe bhangi 
gobbara”? 
 
�ಾ���ಕ್ �ಟ�ಣದ �ೕ�ೆ “ಸ�ಚ� / ಶುದ� 

�ಾಗು ಸುರ�ತ ಭಂ� �ೊಬ�ರ” ಎಂದು 

ಬ�ೆ�ದ��ೆ ಅದನು� ಬಳಸು�ಾ��ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

Ask if ‘1’ is 
selected in 
Q527 

Q.529 Will your workers use smelly “bhangi 
gobbara” if they are paid higher wages? 
�ಾಸ�ೆ ಇರುವ ಭಂ� �ೊಬ�ರವನು� �ಮ� 

�ೆಲಸ�ಾರ��ೆ �ೆ��ನ �ೇತನ �ೊಟ��ೆ, 

ಅವರು ಬಳಸುವ�ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

4. Don’t know 
�ೊ��ಲ� 

 

Q.530 Will your workers use safe and smell 
free “bhangi gobbara” if they are paid 
higher wages? 
 
�ಾವ��ೇ �ಾಸ�ೆ ಇಲ�ದ ಸ�ಚ� / ಶುದ� 

ಭಂ� �ೊಬ�ರವನು� �ೆಲಸ�ಾರರು �ೆ��ನ 

�ೇತನ �ೊಟ��ೆ ಬಳಸುವ�ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

5. Don’t know 
�ೊ��ಲ� 

 

Q.531 According to you, what will encourage 
farm workers to use bhangi gobbara?  
 
�ಮ� ಅ���ೆಯಂ�ೆ �ೆಲಸ�ಾರರು , ಶುದ�, 

ಸುರ�ತ ಭಂ� �ೊಬ�ರ ಬಳಸುವಂ�ಾಗಲು 

1. Educating about the safety  
ಅದರ ಸುರ��ೆಯ ಬ�ೆ� ಅ�ವ� 

ಮೂ�ಸುವ�ದ�ಂದ 
2. Meeting other farm owners 

who are using it 
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ಏನು �ಾಡ�ೇಕು? ಅದನು� ಬಳಸುವ ಇತರ 

�ೈತರನು� �ೇ� 

�ಾಡುವ�ದ�ಂದ 
3. Meeting other farm 

workers who are using it 
ಅದನು� ಬಳಸುವ �ೇ�ೆ 

�ೆ�ೆಸ�ಾರರನು� �ೇ� 

�ಾಡುವ�ದ�ಂದ 
4. They will never accept it 

ಅವರು ಅದನು� ಎಂ�ಗೂ 

ಬಳಸುವ��ಲ� 
1. Don’t know 

�ೊ��ಲ� 
 

Section 5.3: Farm owners who currently do not use FSF - Bhangi Gobbara  

[Relevant only if ‘9’ is not selected in Q.304) 

ಪ�ಸು�ತ ಭಂ� �ೊಬ�ರವನು� ಬಳಸ�ೇ ಇರುವ �ೈತ��ೆ �ೆಳ�ನ ಪ��ೆ�ಗಳನು� �ೇ� (Relevant only if ‘9’ is not 
selected in Q.304) 
 

Q.541 Many farm owners in the 
surroundings of Dharwad 
use bhangi gobbara. Why 
have you not used it? 
 
�ಾರ�ಾಡದ ಸುತ� ಮುತ� 

ಹಲವ� �ೈತರು ಭಂ� 

�ೊಬ�ರವನು� �ೊಂಡು 

ಬಳಸು�ಾ��ೆ. �ೕವ� �ಾ�ೆ 

ಅದನು� �ೊಂಡು ಬಳ�ಲ�? 

1. I am not aware of it. I am hearing 
about it only now 
ಅದರ ಬ�ೆ� ಅ��ೇ ಇಲ�. ಆದರ ಬ�ೆ� 

�ೇಳ���ರುವ��ೇ ಈಗ 
2. Is expensive 

ದು�ಾ� 
3. Is not easily available 

ಸುಲಭ�ಾ� �ಗುವ��ಲ� 
4. Imparts a lot of heat to the soil 

ಮ���ೆ ತುಂ�ಾ �ಾವ� �ೊಡುತ��ೆ 
5. It Is not suitable for the crops I 

grow 
�ಾನು �ೆ�ೆಯುವ �ೆ�ೆಗ��ೆ ಇದು ಸ� 

�ೊಂದುವ��ಲ� 
6. Requires more water compared to 

others 
�ೆಚು� �ೕರು �ೇಕು 

7. Smells a lot 

If 1,2,3,4,5,6 
  
skip to next 
section 
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ತುಂ�ಾ �ಾಸ�ೆ 
8. Unsafe to use. Has health risks 

ಅಸುರ�ತ. �ೋಗಗಳ ಭಯ 
9. I find it disgusting 

ಅದನು� ಕಂಡ�ೆ �ೇ��ೆ ಆಗುತ��ೆ 
10. Workers find it disgusting  

ನನ� �ೆಲಸ�ಾರರು �ೇ��ೆ 

ಪಟು��ೊಳ���ಾ��ೆ 
11. Other 

�ೇ�ೆ 
Q.542 Will you be comfortable to 

use “bhangi gobbara” that 
is well treated and that 
does not smell? 
 
�ೆ�ಾ�� ಒಣ��, �ಾವ��ೇ 

�ಾಸ�ೆ ಇಲ�ದಂ�ೆ, �ೕ�ಾಣು 

ಇಲ�ದಂ�ೆ ಭಂ� �ೊಬ�ರವನು� 

ಸ�ಚ� / ಶು�� �ಾ� �ೊಟ��ೆ 

�ೕವ� ಭಂ� �ೊಬ�ರವನು� 

�ಮ� �ೊಲದ�� 

ಬಳಸು��ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

Ask if ‘9’ is 
selected in 
Q.541 

Q.543 Why are your workers not 
comfortable with bhangi 
gobbara? 
 
ಭಂ� �ೊಬ�ರ ಬಳಸಲು 

�ಮ� �ೆಲಸ�ಾರ��ೆ �ಾ�ೆ 

ಸ� �ೋಗುವ��ಲ�? 

1. It smells a lot 
ತುಂ�ಾ �ಾಸ�ೆ 

2. They worried about diseases 
�ೋಗಗಳ ಬ�ೆ� ಅವ��ೆ �ೕಚ�ೆ 

3. They find it disgusting 
ಅದನು� ಕಂಡ�ೆ �ೇ��ೆ 

ಪಟು��ೊಳ���ಾ��ೆ 
4. I don’t know 

�ೊ��ಲ� 

Ask if ‘10’ is 
selected in 
Q.541 

Q.544 Will your workers be 
comfortable to use 
“bhangi gobbara” that is 
well treated and has no 
smell? 
 
�ೆ�ಾ�� ಒಣ��, �ಾವ��ೇ 

�ಾಸ�ೆ ಇಲ�ದಂ�ೆ, �ೕ�ಾಣು 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

Ask if ‘9’ is 
selected in 
Q.541 
 
If ‘2’, skip 
to Q.547 
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ಇಲ�ದಂ�ೆ ಭಂ� �ೊಬ�ರವನು� 

ಸ�ಚ� / ಶು�� �ಾ� �ೊಟ��ೆ 

�ಮ� �ೆಲಸ�ಾರರು ಅದನು� 

ಬಳಸುವ�ಾ? 
Q.545 If treated bhangi gobbara 

is packed in a plastic bag 
just like a chemical or 
organic fertilizer from a 
company, will your 
workers use it? 
 
ಶುದ� / ಸ�ಚ� �ಾ�ದ ಭಂ� 

�ೊಬ�ರವನು� �ೇ�ೆ ಸ�ಾ�� 

/ �ಾ�ಾ��ಕ �ೊಬ�ರದಂ�ೆ 

�ಾ���ಕ್ �ಟ�ಣಗಳ�� �ಾ� 

�ೊಟ��ೆ, �ಮ� �ೆಲಸ�ಾರರು 

ಅದನು� ಬಳಸು�ಾ��ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

If ‘2’, skip 
to Q.550 

Q.546 Will the workers use it if 
the bag has a label that 
says “treated and safe 
bhangi gobbara”? 
 
�ಾ���ಕ್ �ಟ�ಣದ �ೕ�ೆ 

“ಸ�ಚ� / ಶುದ� �ಾಗು ಸುರ�ತ 

ಭಂ� �ೊಬ�ರ” ಎಂದು 

ಬ�ೆ�ದ��ೆ ಅದನು� 

ಬಳಸು�ಾ��ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

Ask if ‘2’ is 
selected in 
Q.545 

Q.547 Will your workers use 
smelly “bhangi gobbara” if 
they are paid higher wages? 
�ಾಸ�ೆ ಇರುವ ಭಂ� 

�ೊಬ�ರವನು� �ಮ� 

�ೆಲಸ�ಾರ��ೆ �ೆ��ನ �ೇತನ 

�ೊಟ��ೆ, ಅವರು ಬಳಸುವ�ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 
Don’t know 
�ೊ��ಲ� 

 

Q.548 Will your workers use safe 
and smell free “bhangi 
gobbara” if they are paid 
higher wages? 
 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 
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�ಾವ��ೇ �ಾಸ�ೆ ಇಲ�ದ 

ಸ�ಚ� / ಶುದ� ಭಂ� 

�ೊಬ�ರವನು� �ೆಲಸ�ಾರರು 

�ೆ��ನ �ೇತನ �ೊಟ��ೆ 

ಬಳಸುವ�ಾ? 

3. Don’t know 
�ೊ��ಲ� 

Q.549 According to you, what 
will encourage farm 
workers to use bhangi 
gobbara?  
 
�ಮ� ಅ���ೆಯಂ�ೆ 

�ೆಲಸ�ಾರರು ಭಂ� �ೊಬ�ರ 

ಬಳಸುವಂ�ಾಗಲು ಏನು 

�ಾಡ�ೇಕು? 

1. Educating about the safety  
ಅದರ ಸುರ��ೆಯ ಬ�ೆ� ಅ�ವ� 

ಮೂ�ಸುವ�ದ�ಂದ 
2. Meeting other farm owners who 

are using it 
ಅದನು� ಬಳಸುವ ಇತರ �ೈತರನು� 

�ೇ� �ಾಡುವ�ದ�ಂದ 
3. Meeting other farm workers who 

are using it 
ಅದನು� ಬಳಸುವ �ೇ�ೆ 

�ೆ�ೆಸ�ಾರರನು� �ೇ� 

�ಾಡುವ�ದ�ಂದ 
4. They will never accept it 

ಅವರು ಅದನು� ಎಂ�ಗೂ 

ಬಳಸುವ��ಲ� 
5. Don’t know 

�ೊ��ಲ� 
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Section 5.4: FSF Preferences - If farm workers have to use a packet of FSF (bhangi gobbara), 
how important are the following factors? 

 
ಒಂದು �ೇ� ,ೆ �ೆಲಸ�ಾರರು ಭಂ� �ೊಬ�ರವನು� ಸ�ಾ�� �ೊಬ�ರದಂ�ೆ ಮುಕ��ಾ�, ಸ�ೕ�ಾ� ಬಳಸ�ೇ�ೆಂದ�ೆ, ಆ 

�ೊಬ�ರದ ಗುಣಗಳ� �ೇ�ರ�ೇಕು ಎಂದು �ಾನು �ೆಲವ� ಪ��ೆ�ಗಳನು� �ೇಳ��ೆ�ೕ�ೆ? �ಾನು ಒಂ�ೊಂ�ೇ ಗುಣಗಳನು� 

�ಾಗು ಆ��ಗಳನು� ಓದು�ೆ�ೕ�ೆ, ಅವ�ಗಳ�� �ಮ� ಆ�� �ಾವ�ದು ಎಂದು ��� 

 

 1. Colour (read all the options) 
 
ಬಣ� (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. Black 
ಕಪ�� 

2. Brown 
ಕಂದು 

3. Grey 
ಬೂದು 

4. No preference 
�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 2. Smell 
 
�ಾಸ�ೆ (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. Has no smell 
�ಾವ��ೇ �ಾಸ�ೆ ಇಲ�� 

2. Smells like 
vermicompost 
ಎ�ೆಹುಳದ �ೊಬ�ರದ 

�ಾಸ�ೆ 
3. Smells as much as any 

chemical fertilizer 
ಸ�ಾ�� �ೊಬ�ರದ 

�ಾಸ�ೆ 
4. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 3. Dryness 
 
ಶುಷ��ೆ / ಎಷು� ಹ� ಇರ�ೇಕು (ಎ�ಾ� 

ಆ��ಗಳನು� ಓ�) 

1. Completely dry, just 
like any chemical 
fertilizer 
ಸ�ಾ�� �ೊಬ�ರದಂ�ೆ 

ಸಂಪ�ಣ� ಒಣ�ರ�ೇಕು 
2. Is a little dry  

ಸ�ಲ� ಹ�  ಇರ�ೇಕು 
3. Wet - like cow 

manure 
ತುಂ�ಾ ಹ� ಇರ�ೇಕು 

4. No preference 
�ಾವ��ೇ ಆದ��ೆ ಇಲ� 
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 5. Type of packing 
 
�ಾ��ಂಗ್ (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

1. No packing. Sold in 
loose 
�ಾವ��ೇ �ಾ��ಂಗ್ 

ಇಲ� / ಖು�ಾ� / �� 
2. Packed in a plastic bag 

�ಾ���ಕ್ �ೕಲದ�� 

ಇರ�ೇಕು 
3. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 4. Labelling 
 
�ೇಬಲ್ / �ೆಸರು ಪ�� (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

1. Has no labels 
�ಾವ��ೇ �ೆಸರು ಪ�� 

ಇಲ� 
2. Has a label that says 

organic manure 
“�ಾವಯವ �ೊಬ�ರ” 

ಎಂಬ �ೆಸರು ಪ�� 
3. Has a label that says 

fecal sludge based 
organic manure 
“ಪ�ಷ�ತ �ಾಗು 

ಸುರ�ತ ಭಂ� �ೊಬ�ರ” 

ಆ�ಾ�ತ �ೊಬ�ರ ಎಂಬ 

�ೆಸರು ಪ�� 
4. It should not be 

labelled as “bhangi 
gobbara” 
“ಭಂ� �ೊಬ�ರ” ಎಂದು 

ಬ�ೆ�ರ�ಾರದು 
5. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 5. Texture 
 
��ಾ�ಸ – �ೋ�ೋದ�ೆ�, ಮು�ೊ�ೕದ�ೆ� 

�ಾವ ತರಹ ಇರ�ೇಕು? (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

1. A bit coarse like tea 
powder 
ಚ�ಾ ಪ��ಯಂ�ೆ 

ಉದು�ಾ�ರ�ೇಕು 
2. Coarse like Jowar 

�ೋಳದಂ�ೆ ಸ�ಲ� ದಪ� 

ಇರ�ೇಕು 
3. Very coarse – like 

peanuts 
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�ೇಂ�ಾ �ೕಜದಂ�ೆ ದಪ� 

ಇರ�ೇಕು 
4. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 
 6. Safety 

 
ಸುರಕಷ್�ೆ – ಈ �ೊಬ�ರ ಬಳಸುವವ��ೆ, ಇದು 

ಎಷು� �ಾಡುವವ��ೆ ಎಷು� ಸುರ�ತ�ಾ� 

ಇರ�ೇಕು? 

1. Should be completely 
safe 
�ಾವ��ೇ �ೋಗಗಳ 

ಭಯ ಇರ�ಾರದು 
2. Tolerable health risks 

ಸಣ� ಪ�ಟ� �ೋಗಗಳ 

ಭಯ ಇದ��ೆ ಪರ�ಾ�ಲ� 
3. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 

Section 6: Social Perceptions of caste 

ಭಂ� �ೊಬ�ರದ ಬಳ�ೆ�ಾಗ�ೇ�ೆಂದ�ೆ ಸ�ಾಜದ ಇಂ�ನ ಆ�ೋಚ�ೆ, ಅ��ಾ�ಯ, ಸಂಪ��ಾಯಗಳ� 

�ೇ��ೆ ಎಂದು ��ದು�ೊಳ��ವ�ದು ಮುಖ�. �ಾ�ಾ� �ಮ� ಹ��ಯ �ಾ�ಾ�ಕ ನಂ��ೆಗಳ �ೆಲವ� 

ಪ��ೆ�ಗಳನು� �ೇಳ��ೆ�ೕ�ೆ. 

Q.601 In your community how common is it for 
families to seek marriage alliances from 
other castes? 
�ಮ� ಸಮು�ಾಯದ ಕುಟುಂಬಗಳ�� �ೇ�ೆ 

�ಾ�ಯ ಸಂಬಂಧಗಳನು� �ಾಂಪ��ಾ�ಕ�ಾ� 

��ೕಕರು�ಾ��ೆ�ೕ? 

1. Does not happen at 
all 
ಇಲ�, �ಾ�ೆ ಆಗುವ��ೇ 

ಇಲ� 
2. It happens 

sometimes 
�ೆಲ��� 

3. Happens all the 
time 
�ಾ�ಾಗಲು 

ನ�ೆಯುತ��ೆ 
4. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

 

Q.602 In your community, do people allow a 
person from other caste to enter the 
kitchen? 
�ಮ� ಸಮು�ಾಯದ��, �ೇ�ೆ �ಾ�ಯ ಜನರನು� 

1. Does not happen at 
all 
ಇಲ�, �ಾ�ೆ ಆಗುವ��ೇ 

ಇಲ� 

If ‘1’, skip 
to Q.603 
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ಅ��ೆ ಮ�ೆ�ೆ �ೇ�ಸು�ಾ��ೆ�ೕ? 2. It happens 
sometimes 
�ೆಲ��� 

3. Happens all the 
time 
�ಾ�ಾಗಲು 

ನ�ೆಯುತ��ೆ 
4. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 
Q.602a What about a harijan? 

ಹ�ಜನ�ಾದ��? 
1. Does not happen at 

all 
ಇಲ�, �ಾ�ೆ ಆಗುವ��ೇ 

ಇಲ� 
2. It happens 

sometimes 
�ೆಲ��� 

3. Happens all the 
time 
�ಾ�ಾಗಲು 

ನ�ೆಯುತ��ೆ 
4. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

 

Q.603 In your community, are people comfortable 
to drink water or eat food at the house of 
people from other castes? 
 
�ಮ� ಸಮು�ಾಯದ�� �ೇ�ೆ �ಾ�ಯವರ 

ಮ�ೆಯ�� ಊಟ / �ಂ� �ಾಡುವ �ಾ��ೆ 

ಇ�ೆ�ೕ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

4. Did not answer the 
question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

If ‘1’, skip 
to Q.604 

Q.603a What about a harijan? 
ಹ�ಜನ�ಾದ��? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 
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3. Don’t know 
�ೊ��ಲ� 

4. Did not answer the 
question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 
Q.604 When there is a village fair, who cooks the 

food for everyone? 
ಹ��ಯ�� �ೊಡ� ಹಬ� ಅಥ�ಾ �ಾ�ೆ� ನ�ೆ�ಾಗ 

ಅ��ೆ �ಾಡುವವರು �ಾರು? 

1. Brahmins 
�ಾ�ಹ�ಣರು 

2. Lingayats 
�ಂ�ಾಯತರು 

3. Marathas 
ಮ�ಾಠರು 

4. Others 
�ೇ�ೆ 

5. All 
ಎಲ�ರೂ 

6. Don’t know 
�ೊ��ಲ� 

7. Did not answer the 
question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

 

Q.605 In your community, let’s say, there is a 
farmer who wants to sell his land. If he is 
simultaneously approached by someone 
from the same caste and someone 
dalit/harijan community, who do you think 
he will sell the land to? Or should he just 
toss a coin? 
 
�ಮ� ಸಮು�ಾಯದ�� ಒಬ� �ೈತ ತನ� 

ಜ�ೕನನು� �ಾರು���ಾ��ೆ. ಅವನ ಬ� ಇಬ�ರು 

ಜ�ೕನನು� �ೊಳ�ಲು ಒಂ�ೇ ಸಮಯ�ೆ� 

ಬರು�ಾ��ೆ. ಅದರ�� ಒಬ� �ೈತನ�ೇ 

�ಾ�ಯವನು, ಇ�ೊ�ಬ� �ೇ�ೆ �ಾ�ಯವನು, 

�ಮ� ಅ���ೆಯಂ�ೆ, ಅವನು �ಾ��ೆ 

ಜ�ೕನನು� �ಾರಬಹುದು? 

1. To the person from 
his caste 
ತನ��ೇ �ಾ�ಯವ��ೆ 

2. To the person from 
the other caste 
�ೇ�ೆ �ಾ�ಯವ��ೆ 

3. To either of them 
�ಾ��ಾದರೂ 

�ೊಡಬಹುದು 
4. Don’t know 

�ೊ��ಲ� 
5. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 
 

If ‘1’, skip 
to next 
section 

Q.605a What about a harijan? 
ಹ�ಜನ�ಾದ��? 

1. Yes 
�ೌದು 

If ‘2’ or 
‘3’ in 
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2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

4. Did not answer the 
question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

Q.605 
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Farm workers Survey Questionnaire 
 

General Information  

) �ಾ�ಾನ� �ಾ��) 
 

Q.1 Name 
of the 
respondent 
�ೆಸರು 

 Q.2 Gender 
�ಂಗ 

1. Male 
ಗಂಡು 

2. Female 
�ೆಣು� 

 
Q.3 Gram 
Panchayat 
(�ಾ� ಪಂ) 

 Q.4 Village 
Name (ಹ��ಯ 

�ೆಸರು) 

 

Q.5 Religion 
ಧಮ� 
 
(�ೇಳ�ೇ�, 

�ಾ�ಯ 

ಆ�ಾರದ 

�ೕ�ೆ 

ಗುರು��) 

1. Hindu 
�ಂದು 

2. Muslim 
ಮುಸ�ಾ�ನ 

3. Christian 
�ೆ�ಸ� 

4. Jain 
�ೈನ 

5. Others 
�ೇ�ೆ 

Q.6 Caste 
�ಾ� 

 
 

Q.7 Food habit 
ಆ�ಾ�ಾ�ಾ�ಸ 

 

(�ೇಳ�ೇ�, 

�ಾ�ಯ ಆ�ಾರದ 

�ೕ�ೆ ಗುರು��) 

1. Vegetarians 
ಸ�ಾ��ಾ� 

2. Non-vegetarians 
�ಾಂ�ಾ�ಾ� 

Q.8 
Category 
ವಗ� 

1. General 
�ಾ�ಾನ� 

2. OBC 
ಓ.�.�. (�ಂದು�ದ 

ವಗ�) 
3. SC 

ಎಸ್. � / ಪ.�ಾ. 
4. ST 

ಎಸ್.� / ಪ.ಪಂ. 

Q.9 Education 
��ಾ��ಾ�ಸ 

1. Illiterate 
ಅನಕಷ್ರಸ�ರು 

2. Primary education 
�ಾ�ಥ�ಕ (7�ೇ 

ತರಗ�ವ�ೆ�ೆ) 
3. Secondary education  

�ೌ�ಡ�ಾ�ೆ/����ಾ/�.

ಯು.� 
4. Completed graduation 

ಪದ�/�ಾ�ತ�ೋತ�ರ 
Q.10 Ration 
Card 
 
ಪ�ತರ �ೕ� 

1. APL 
ಎ.�.ಎಲ್ 

2. BPL 
�.�.ಎಲ್ 

3. Akshaya / Antyodaya 
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ಅಕಷ್ಯ / ಅಂ�ೊ�ೕದಯ 
4. Does not have ration card 

ಪ�ತರ �ೕ� ಇಲ� 
5. Don’t know 

ಇ�ೆ, ಆದ�ೆ �ಾವ��ೆಂದು �ೊ��ಲ� 
 Q.12 SES 
(Asset 
Ownership) 
 
ಆ�� / ಸ�ತು� 

8. Roof type 
�ಾವ� (ಗಮ��) 

1. Mud roof 
�ೕಲು��� / �ಾ��ೆ ಮ�ೆ 

2. Sheet 
�ೕಟು 

3. Tiled 
�ೆಂಚು 

4. RCC 
�ಾಂ��ೕಟ್ / ಆರ್.�.�. 

5. Others 
ಇತ�ೆ 

9. Walls 
�ೋ�ೆಗಳ� 

(ಗಮ��) 

1. Kaccha 
ಕ�ಾ� 

2. Pukka 
ಪ�ಾ� 

10. Type of flooring 
�ೆಲ 

1. Mud / dirt floor 
ಮ��ನ �ೆಲ 

2. Concrete / Red Oxide 
�ಾಂ��ೕಟ್ / �ೆಡ್ ಆ�ೆ�ೖಡ್ 

3. Stone Slabs 
ಕ��ನ �ೆಲ 

4. Tiled / Mosaic 
�ೈಲ್� / ��ೈಕ್ 

5. Others 
�ೇ�ೆ 

11. Number of bed 
rooms in the house 
 
ಮಲಗುವ 

�ೋ�ೆಗಳ� 
 

….. 

12. TV 
�.�. 

 
 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 
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13. Motorcycle / 
Two wheeler 
 
�ೕ�ಾರ್ �ೈಕಲ್/ 

�� ಚಕ� �ಾಹನ 

3. Yes 
�ೌದು 

4. No 
ಇಲ� 

14. Tractor 
 
�ಾ��ಕ�ರ್ 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

 

 

Section 1: Health and Hygiene  

(ಆ�ೋಗ� ಮತು� �ೈಮ�ಲ�) 

 

Q.101 When you work in the farm, do you ever wear 
boots or gloves? 
 
�ಮ� �ೊಲದ�� �ೆಲಸ �ಾಡು�ಾಗ �ೕವ� �ಮ� 

�ೈ �ಾಗು �ಾದಗ��ೆ ಏನ�ಾ�ದರು ಧ�ಸು��ೕ�ಾ? 

(ಆ��ಗಳನು� ಓ�) 

1. Boots 
ಬೂಟುಗಳ� 

2. Gloves 
�ೈಗವಸು 

3. Plastic bags as 
gloves or socks 
�ಾ���ಕ್ �ೕಲ / 

ಬ�ೆ� 
4. Other 

�ಾವದು ಇಲ� 

If “2”, skip 
to Q.104 

Q.102 How often do you use them? 
�ಾ�ಾನ��ಾ� �ಾ�ಾಗ ಧ�ಸು��ೕರ? 

1. Always 
�ಾ�ಾಗಲೂ 

2. Sometimes 
�ೆಲ��� 

3. Never 
ಬಳಸುವ��ೇ ಇಲ� 

 

Q.103 Your co-workers, will they always have access 
to sufficient water to wash hands before 
chewing pan? 
 
���ಡ�ೆ �ೆಲಸ �ಾಡುವವ��ೆ ಎ�ೆ ಅ��ೆ 

�ನು�ವ ಮುನ� �ಾ�ಾಗಲು �ೈ �ೊ�ೆದು 

�ನು��ಾ��ೋ ಇಲ� �ಾ�ೆ �ೈ ಒದ� �ನು��ಾ��ೋ? 

5. Always 
�ಾ�ಾಗಲೂ �ೈ 

�ೊ�ೆಯು�ಾ��ೆ 
6. Sometimes 

�ೆಲ��� 

�ೊ�ೆಯು�ಾ��ೆ 
7. Never 
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�ಾ�ಾಗಲೂ �ೈ 

ಒದ� �ನು��ಾ��ೆ 
8. Don’t know 

�ೊ��ಲ� 
Q.104 Usually, do they take a break and smoke or 

continue smoking while working? 
 
�ಾ�ಾನ��ಾ�, ���ಡ�ೆ �ೆಲಸ �ಾಡುವವರು  

�ೕ� �ೇದ�ೇ�ೆಂದ�ೆ, ಅವರು �ೆಲಸ �ಾಡುತ��ೇ 

�ೕ� �ೇದು�ಾ��ೋ ಇಲ� �ೆಲಸ ����, ��ಾಮದ�� 

�ೇದು�ಾ��ೋ? 

1. Take a break 
��ಾಮದ�� 

�ೇದು�ಾ��ೆ 
2. Continue 

smoking while 
working 
�ೆಲಸ 

�ಾಡುತ��ೇ 

�ೇದು�ಾ��ೆ 
1. Don’t know 

�ೊ��ಲ� 

 

Q.105 Usually, do you drink water from a plastic 
bottle while you work? 
 
�ಾ�ಾನ��ಾ� �ೕವ� �ೆಲಸ �ಾಡು�ಾಗ �ೕರನು� 

�ೆ�ಾ�� �ಾ���ಕ್ �ಾಟ��ಂದ ಕು�ಯು��ೇ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

 

Q.106 Usually, is there water to wash their hands and 
feet after completing the work at the farm? 
 
�ಾ�ಾನ��ಾ�, �ೆಲಸ ಮು�ದ �ೕ�ೆ ಎ�ಾ�  

�ೆಲಸ�ಾರ��ೆ �ೈ �ಾಗು �ಾಲುಗಳನು� �ೊ�ೆಯಲು 

�ೊಲದ�� �ೕರು ಇರುವ��ೇ? 

1. All the time 
�ಾ�ಾಗಲು 

ಇರುತ��ೆ 
2. Sometimes 

�ೆಲ��� 
3. Never 

ಎಂದೂ 

ಇರುವ��ಲ� 
4. Don’t know 

�ೊ��ಲ� 

 

Q.107 Has any of your family members or workers 
had any health problems because of working in 
your field? 
 
�ೊಲದ�� �ೆಲಸ �ಾಡುವ�ದ�ಂದ, 

ಮ�ೆಯವ��ಾಗ� ಅಥ�ಾ �ೊರ�ನವ��ಾಗ� ಈ 

�ೆಳಕಂಡ �ೊಂದ�ೆಗ�ಾ��ೆ�ೕ? 

1. Bruises  
ಸಣ� ಪ�ಟ� ತರಚು 

�ಾಯ 
2. Skin problems 

ಚಮ�ದ ಸಮ�ೆ� 
3. Dizziness 

ತ�ೆ ಸುತು�ವ�ದು 
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4. Eye problems 
ಕ��ನ �ೊಂದ�ೆ 

5. Stomach 
problems 
�ೊ�ೆ��ೆ 

ಸಂಬಂಧಪಟ� 

�ೊಂದ�ೆ 
6. Lungs / 

breathing 
problems 
ಉ��ಾಟದ 

�ೊಂದ�ೆ 
7. Others 

�ೇ�ೆ 
8. None of the 

above 
�ಾವ�ದೂ ಇಲ� 

Q.108 Do you have any blisters, cracks, or cuts in your hands and feet? (observe 
hands and feet, if the worker shows them) 
 
ಕೃ� ಕಷ�ದ �ೆಲಸ. ಇದ�ಂದ �ಮ��ಾಲು �ಾಗು �ೈಗಳ�� �ೊ�ೆ�, ಒ�ೆತ, 

ಮುಂ�ಾದ �ೕಳ� �ಾಯಗ�ಾ��ೆ�ೕ?  

(�ೆಲಸ�ಾರರ �ೈ �ಾಗು �ಾದಗಳನು� ಗಮ��  .�ಾ�ಸ�ದ���   �ಮ� �ೈ 

�ಾಲುಗಳನು� ಒ�� �ೋಡಬಹು�ೇ ಎಂದು �ೇ�( 
  

 

 Hands 
�ೈಗಳ� 

Several  
ಬಹಳ /ಹಲವ� 
 
Fewer  
�ೆಲವ� 
 
No injuries 
ಏನೂ ಇಲ� 

 
 

Nails 
�ೈ ಉಗುರುಗಳ� 

Clean 
ಶುಭ��ಾ��ೆ 
 
A little Dirty 
ಸ�ಲ� �ೊ�  ೆತುಂ��ೆ 
 
Very dirty 
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ತುಂ�ಾ �ೊ�  ೆತುಂ��ೆ 

Feet 
�ಾಲುಗಳ� 

Several 
ಬಹಳ /ಹಲವ� 
 
Fewer 
�ೆಲವ� 
 
No injuries 
ಏನೂ ಇಲ� 
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Section 2: Perception of human waste based fertilizer 

 
ಈಗ �ೕವ� �ೊಲದ�� ಉಪ�ೕ�ಸುವ �ೊಬ�ರಗಳ ಬ�ೆ� ಪ��ೆ�ಗಳನು� �ೇಳ��ೆ�ೕ�ೆ.  

 

Q.201 Have you ever used any of the 
following manure in the field? (read 
out the list and check all that apply) 
�ೕವ� ಈ �ೆಳ�ನ �ಾವಯವ 

�ೊಬ�ರಗಳನು� �ಾ�ಾಗ�ಾದರೂ 

ಬಳ���ೕ�ಾ? (ಒಂ�ೊಂ�ಾ� ಓ�) 

1. Cow manure 
ಸಗ� / �ೊ���ೆ �ೊಬ�ರ 

2. Poultry manure 
�ೋ� �ೊಬ�ರ 

3. Pig manure 
ಹಂ� �ೊಬ�ರ 

4. Fish manure 
�ೕ�ನ �ೊಬ�ರ 

5. FSF 
ಭಂ� �ೊಬ�ರ 

6. I don’t work with 
fertilizers 
�ೊಲದ�� �ಾನು �ೊಬ�ರ 

�ಾಕುವ��ಲ� 

 

Q.202 Are you comfortable handling FSF 
(bhangi gobbara)? 
�ಮ�ೆ ಭಂ� �ೊಬ�ರ ಬಳಸಲು ಸ� 

�ೋಗುತ��ೆ�ೕ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. I don’t know 
�ೊ��ಲ� 

If the 
answer is 
‘2’ or ‘3’, 
skip to 
Q.204 

Q.203 Some workers are not comfortable 
to handle FSF. What made you 
comfortable to handle it? 
�ೆಲವ� �ೆಲಸ�ಾರರು ಭಂ� �ೊಬ�ರ 

ಬಳಸಲು �ಂಜ�ಯು�ಾ��ೆ. �ಮ�ೆ 

ಅದನು� ಬಳಸುವ ಆ�ೋಚ�ೆ �ೇ�ೆ 

ಬಂತು? 

1. I have been using it for a 
long time 
ಅದನು� ತುಂ�ಾ �ನಗ�ಂದ 

ಬಳಸು���ೆ�ೕ�ೆ 
2. Meeting people who use it 

ಅದನು� ಬಳಸುವ �ೇ�ೆ 

�ೆಲಸ�ಾರರನು� �ೋ��ಾಗ 
3. Knowing that it is safe 

ಅದು ಸುರ�ತ ಎಂದು ನನ�ೆ 

���ಾಗ 
4. Knowing that it is like any 

other manure 
ಅದು �ೇ�ೆ ಎ�ಾ� 

�ೊಬ�ರಗಳಂ�ೆ ಎಂದು 

Ask this 
question 
only if ‘1’ 
is selected 
in 202 
 
Then 
 
Skip to 
210 
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���ಾಗ 
5. I have to handle FSF if I 

have to work in this farm 
and get paid. 
�ಾನು �ೊಲದ�� �ೆಲಸ 

�ಾ� ದು�ಯ �ೇ�ೆಂದ�ೆ 

ಭಂ� �ೊಬ�ರವನು� ಬಳಸ�ೇ 

�ೇಕು. 
6. I don’t know 

�ೊ��ಲ� 
Q.204 Why are you not comfortable with 

bhangi gobbara? 
 
ಭಂ� �ೊಬ�ರ ಬಳಸಲು �ಮ�ೆ �ಾ�ೆ 

ಸ� �ೋಗುವ��ಲ�? 

1. It smells a lot 
ತುಂ�ಾ �ಾಸ�ೆ 

2. I am worried about 
diseases 
�ೋಗಗಳ ಬ�ೆ� ನನ�ೆ 

�ೕಚ�ೆ 
3. I find it disgusting 

ಅದನು� ಕಂಡ�ೆ �ೇ��ೆ 

ಆಗುತ��ೆ 
4. I don’t know 

�ೊ��ಲ� 

If 3, 4, or 
5, skip to 
Q.206 

Q.205 Will you be comfortable to use 
“bhangi gobbara” that is well treated 
and that does not smell? 
 
�ಾವ��ೇ �ಾಸ�ೆ ಇಲ�ದಂ�ೆ ಅಥವ 

�ೕ�ಾಣು ಇಲ�ದಂ�ೆ ಭಂ� �ೊಬ�ರವನು� 

ಸ�ಚ� / ಶು�� �ಾ� �ೊಟ��ೆ ಬಳಸು��ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

 

Q.206 If treated bhangi gobbara is packed 
in a plastic bag just like a chemical or 
organic fertilizer from a company, 
will you use it? 
 
ಶುದ� / ಸ�ಚ� �ಾ�ದ ಭಂ� 

�ೊಬ�ರವನು� ಸ�ಾ�� �ೊಬ�ರದಂ�ೆ 

�ಾ���ಕ್ �ಟ�ಣಗಳ�� �ಾ� �ೊಟ��ೆ 

ಬಳಸು��ಾ? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

If ‘2’, skip 
to Q.208 

Q.207 Will you use it if the bag has a label 
that says “treated and safe bhangi 
gobbara”? 

1. Yes 
�ೌದು 
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�ಾ���ಕ್ �ಟ�ಣದ �ೕ�ೆ ““ಸ�ಚ� / ಶುದ� 

�ಾಗು ಸುರ�ತ ಭಂ� �ೊಬ�ರ”” ಎಂದು 

ಬ�ೆ�ದ��ೆ ಅದನು� ಬಳಸು��ಾ? 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

Q.208 Will you use smelly “bhangi 
gobbara” if the farmer pays you 
higher wages? 
 
�ಾಸ�ೆ ಇರುವ ಭಂ� �ೊಬ�ರವನು� 

�ಮ�ೆ �ೆ��ನ �ೇತನ �ೊಟ��ೆ 

ಬಳಸು��ಾ? 

3. Yes 
�ೌದು 

4. No 
ಇಲ� 

5. Don’t know 
�ೊ��ಲ� 

 

Q.209 Will you use safe and smell free 
“bhangi gobbara” if the farmer pays 
you higher wages? 
 
�ಾವ��ೇ �ಾಸ�ೆ ಇಲ�ದ ಸ�ಚ� / ಶುದ� 

ಭಂ� �ೊಬ�ರವನು� �ಮ�ೆ �ೆ��ನ 

�ೇತನ �ೊಟ��ೆ ಬಳಸು��ಾ? 

4. Yes 
�ೌದು 

5. No 
ಇಲ� 

6. Don’t know 
�ೊ��ಲ� 

 

Q.210 According to you, what will 
encourage other farm workers to 
work with bhangi gobbara? 
 
�ಮ� ಅ���ೆಯಂ�ೆ �ೆಲಸ�ಾರರು 

�ಾಸ�ೆ ಇಲ�, ಶುದ�, ಸ�ಚ� ಭಂ� �ೊಬ�ರ 

ಬಳಸುವಂ�ಾಗಲು ಏನು �ಾಡ�ೇಕು? 

(ಆ��ಗಳನು� ಓ�) 

1. Educating about the safety  
ಅದರ ಸುರ��ೆಯ ಬ�ೆ� ಅ�ವ� 

ಮೂ�ಸುವ�ದ�ಂದ 
2. Meeting other farm owners 

who are using it 
ಅದನು� ಬಳಸುವ ಇತರ 

�ೈತರನು� �ೇ� 

�ಾಡುವ�ದ�ಂದ 
3. Meeting other farm 

workers who are using it 
ಅದನು� ಬಳಸುವ �ೇ�ೆ 

�ೆ�ೆಸ�ಾರರನು� �ೇ� 

�ಾಡುವ�ದ�ಂದ 
4. We will never accept it 

�ಾವ� ಅದನು� ಎಂ�ಗೂ 

ಬಳಸುವ��ಲ� 
5. Don’t know 

�ೊ��ಲ� 
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Section 3: FSF Preferences  

If farm workers have to use a packet of FSF (bhangi gobbara), how important are the following 
factors? 

 
 

ಒಂದು �ೇ� ,ೆ �ೆಲಸ�ಾರರು ಭಂ� �ೊಬ�ರವನು� ಸ�ಾ�� �ೊಬ�ರದಂ�ೆ ಮುಕ��ಾ�, ಸ�ೕ�ಾ� 

ಬಳಸ�ೇ�ೆಂದ�ೆ, ಆ �ೊಬ�ರದ ಗುಣಗಳ� �ೇ�ರ�ೇಕು ಎಂದು �ಾನು �ೆಲವ� ಪ��ೆ�ಗಳನು� �ೇಳ��ೆ�ೕ�ೆ? �ಾನು 

ಒಂ�ೊಂ�ೇ ಗುಣಗಳನು� �ಾಗು ಆ��ಗಳನು� ಓದು�ೆ�ೕ�ೆ, ಅವ�ಗಳ�� �ಮ� ಆ�� �ಾವ�ದು ಎಂದು ��� 

 

 1. Colour (read all the options) 
 
ಬಣ� (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

5. Black 
ಕಪ�� 

6. Brown 
ಕಂದು 

7. Grey 
ಬೂದು 

8. No preference 
�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 2. Smell 
 
�ಾಸ�ೆ (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

5. Has no smell 
�ಾವ��ೇ �ಾಸ�ೆ ಇಲ�� 

6. Smells like 
vermicompost 
ಎ�ೆಹುಳದ �ೊಬ�ರದ 

�ಾಸ�ೆ 
7. Smells as much as any 

chemical fertilizer 
ಸ�ಾ�� �ೊಬ�ರದ 

�ಾಸ�ೆ 
8. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 3. Dryness 
 
ಶುಷ��ೆ / ಎಷು� ಹ� ಇರ�ೇಕು (ಎ�ಾ� 

ಆ��ಗಳನು� ಓ�) 

6. Completely dry, just 
like any chemical 
fertilizer 
ಸ�ಾ�� �ೊಬ�ರದಂ�ೆ 

ಸಂಪ�ಣ� ಒಣ�ರ�ೇಕು 
7. Is a little dry  

ಸ�ಲ� ಹ�  ಇರ�ೇಕು 
8. Wet - like cow 

manure 
ತುಂ�ಾ ಹ� ಇರ�ೇಕು 
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9. No preference 
�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 10. Type of packing 
 
�ಾ��ಂಗ್ (ಎ�ಾ� ಆ��ಗಳನು� ಓ�) 

7. No packing. Sold in 
loose 
�ಾವ��ೇ �ಾ��ಂಗ್ 

ಇಲ� / ಖು�ಾ� / �� 
8. Packed in a plastic bag 

�ಾ���ಕ್ �ೕಲದ�� 

ಇರ�ೇಕು 
9. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 10. Labelling 
 
�ೇಬಲ್ / �ೆಸರು ಪ�� (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

6. Has no labels 
�ಾವ��ೇ �ೆಸರು ಪ�� 

ಇಲ� 
7. Has a label that says 

organic manure 
“�ಾವಯವ �ೊಬ�ರ” 

ಎಂಬ �ೆಸರು ಪ�� 
8. Has a label that says 

fecal sludge based 
organic manure 
“ಪ�ಷ�ತ �ಾಗು 

ಸುರ�ತ ಭಂ� �ೊಬ�ರ” 

ಆ�ಾ�ತ �ೊಬ�ರ ಎಂಬ 

�ೆಸರು ಪ�� 
9. It should not be 

labelled as “bhangi 
gobbara” 
“ಭಂ� �ೊಬ�ರ” ಎಂದು 

ಬ�ೆ�ರ�ಾರದು 
10. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 11. Texture 
 
��ಾ�ಸ – �ೋ�ೋದ�ೆ�, ಮು�ೊ�ೕದ�ೆ� 

�ಾವ ತರಹ ಇರ�ೇಕು? (ಎ�ಾ� ಆ��ಗಳನು� 

ಓ�) 

5. A bit coarse like tea 
powder 
ಚ�ಾ ಪ��ಯಂ�ೆ 

ಉದು�ಾ�ರ�ೇಕು 
6. Coarse like Jowar 

�ೋಳದಂ�ೆ ಸ�ಲ� ದಪ� 
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ಇರ�ೇಕು 
7. Very coarse – like 

peanuts 
�ೇಂ�ಾ �ೕಜದಂ�ೆ ದಪ� 

ಇರ�ೇಕು 
8. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 
 12. Safety 

 
ಸುರಕಷ್�ೆ – ಈ �ೊಬ�ರ ಬಳಸುವವ��ೆ, ಇದು 

ಎಷು� �ಾಡುವವ��ೆ ಎಷು� ಸುರ�ತ�ಾ� 

ಇರ�ೇಕು? 

4. Should be completely 
safe 
�ಾವ��ೇ �ೋಗಗಳ 

ಭಯ ಇರ�ಾರದು 
5. Tolerable health risks 

ಸಣ� ಪ�ಟ� �ೋಗಗಳ 

ಭಯ ಇದ��ೆ ಪರ�ಾ�ಲ� 
6. No preference 

�ಾವ��ೇ ಆದ��ೆ ಇಲ� 

 

 

 

Section 4: Social perceptions of caste 

 

ಒಂ�ೆ�ೆ ದನಗಳನು� ಕಟು�ವ�ದು ಕ���ಾಗು���ೆ. �ಾ�ಾ� ಸಗ� �ೊಬ�ರ �ೆ�ಾ�� �ಗು��ಲ�. ಇ�ೊ�ಂ�ೆ�ೆ 

ಸ�ಚ� �ಾರತ ಅ��ಾನದ ಮೂಲಕ ಸ�ಾ�ರ �ೆಚು� �ೌ�ಾಲಯಗಳನು� ���ಸಲು ಉ�ೆ�ೕ�ಸು���ೆ. 

�ೌ�ಾಲಯದ ಭಂ� �ೊಬ�ರದ ಬಳ�ೆ�ಾಗ�ೇ�ೆಂದ�ೆ ಸ�ಾಜದ ಇಂ�ನ ಆ�ೋಚ�ೆ �ೇ��ೆ ಎಂದು 

��ದು�ೊಳ��ವ�ದು ಮುಖ�. �ಾ�ಾ� �ಮ� ಹ��ಯ �ಾಗೂ ಸಮು�ಾಯದ �ಾ�ಾ�ಕ ನಂ��ೆಗಳ  �ಾಗು 

ಅ���ೆಗಳ ಬ�ೆ� �ೆಲವ� ಪ��ೆ�ಗಳನು� �ೇಳ��ೆ�ೕ�ೆ. 

 

Q.401 In your community how common is it for 
families to seek marriage alliances from 
other castes? 
�ಮ� ಸಮು�ಾಯದ ಕುಟುಂಬಗಳ�� �ೇ�ೆ 

�ಾ�ಯ ಸಂಬಂಧಗಳನು� �ಾಂಪ��ಾ�ಕ�ಾ� 

��ೕಕರು�ಾ��ೆ�ೕ? 

1. Does not happen at 
all 
ಇಲ�, �ಾ�ೆ ಆಗುವ��ೇ 

ಇಲ� 
2. It happens 

sometimes 
�ೆಲ��� 

3. Happens all the 
time 
�ಾ�ಾಗಲು 
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ನ�ೆಯುತ��ೆ 
4. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 
Q.402 In your community, do people allow a 

person from other caste to enter the 
kitchen? 
�ಮ� ಸಮು�ಾಯದ��, �ೇ�ೆ �ಾ�ಯ 

ಜನರನು� ಅ��ೆ ಮ�ೆ�ೆ �ೇ�ಸು�ಾ��ೆ�ೕ? 

1. Does not happen at 
all 
ಇಲ�, �ಾ�ೆ ಆಗುವ��ೇ 

ಇಲ� 
2. It happens 

sometimes 
�ೆಲ��� 

3. Happens all the 
time 
�ಾ�ಾಗಲು 

ನ�ೆಯುತ��ೆ 
4. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

If ‘1’, skip 
to Q.403 

Q.402a What about a harijan? 
ಹ�ಜನ�ಾದ��? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

4. Did not answer the 
question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

 

Q.403 In your community, are people comfortable 
to drink water or eat food at the house of 
people from other castes? 
 
�ಮ� ಸಮು�ಾಯದ�� �ೇ�ೆ �ಾ�ಯವರ 

ಮ�ೆಯ�� ಊಟ / �ಂ� �ಾಡುವ �ಾ��ೆ 

ಇ�ೆ�ೕ? 

1. Does not happen at 
all 
ಇಲ�, �ಾ�ೆ ಆಗುವ��ೇ 

ಇಲ� 
2. It happens 

sometimes 
�ೆಲ��� 

3. Happens all the 
time 
�ಾ�ಾಗಲು 

If ‘1’, skip 
to Q.404 
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ನ�ೆಯುತ��ೆ 
4. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 
Q.403a What about a harijan? 

ಹ�ಜನ�ಾದ��? 
1. Yes 

�ೌದು 
2. No 

ಇಲ� 
3. Don’t know 

�ೊ��ಲ� 
4. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

 

Q.404 When there is a village fair, who cooks the 
food for everyone? 
ಹ��ಯ�� �ೊಡ� ಹಬ� ಅಥ�ಾ �ಾ�ೆ� ನ�ೆ�ಾಗ 

ಅ��ೆ �ಾಡುವವರು �ಾರು? 

1. Brahmins 
�ಾ�ಹ�ಣರು 

2. Lingayats 
�ಂ�ಾಯತರು 

3. Marathas 
ಮ�ಾಠರು 

4. Others 
�ೇ�ೆ 

5. All 
ಎಲ�ರೂ 

6. Don’t know 
�ೊ��ಲ� 

7. Did not answer the 
question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

 

Q.405 In your community, let’s say, there is a 
farmer who wants to sell his land. If he is 
simultaneously approached by someone 
from the same caste and someone from 
another caste, who do you think he will sell 
the land to? Or should he just toss a coin? 
 
�ಮ� ಸಮು�ಾಯದ�� ಒಬ� �ೈತ ತನ� 

ಜ�ೕನನು� �ಾರು���ಾ��ೆ. ಅವನ ಬ� ಇಬ�ರು 

1. To the person from 
his caste 
ತನ��ೇ 

�ಾ�ಯವ��ೆ 
2. To the person from 

the other caste 
�ೇ�ೆ �ಾ�ಯವ��ೆ 

3. To either of them 

If ‘1’, skip 
to next 
section 
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ಜ�ೕನನು� �ೊಳ�ಲು ಒಂ�ೇ ಸಮಯ�ೆ� 

ಬರು�ಾ��ೆ. ಅದರ�� ಒಬ� �ೈತನ�ೇ 

�ಾ�ಯವನು, ಇ�ೊ�ಬ� �ೇ�ೆ �ಾ�ಯವನು 

�ಮ� ಅ���ೆಯಂ�ೆ, ಅವನು �ಾ��ೆ 

ಜ�ೕನನು� �ಾರಬಹುದು? 

�ಾ��ಾದರೂ 

�ೊಡಬಹುದು 
4. Don’t know 

�ೊ��ಲ� 
5. Did not answer the 

question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 
 

Q.405a What about a harijan? 
ಅದರ�� �ೇ�ೆ �ಾ�ಯವನು ಹ�ಜನ�ಾದ��? 

1. Yes 
�ೌದು 

2. No 
ಇಲ� 

3. Don’t know 
�ೊ��ಲ� 

4. Did not answer the 
question 
ಉತ��ಸಲು 

��ಾಕ��ದರು 

If ‘2’ or ‘3’ 
is selected 
in Q.405 
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