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Abstract
In the recent past, there has been a substantial push to increase the sanitation infrastructure in
India to end open defecation and improve level of hygiene. The choice of the type of sanitation,
however, depends on demographic, socio-economic, tenurial, cultural and sanitation sur-
roundings, which not only impacts sanitation practices but also incidences of diseases. This
paper empirically analyses the determinants of households’ choice of toilet facility and the
relation between incidence of diseases and sanitation using National Sample Survey Office’s 76th

round of the survey for 2018-19. The results indicate that the social, economic and cultural
factors have significant impact on the households’ choices of a toilet. There is a preference for
flush type toilets connected to a sewer among households with better socio-economic status.
This research finds that the quality of microenvironment within which a household lives has a
significant impact on the incidence of disease. The results imply that the interventions for
improved sanitation need to be holistic, emphasising microenvironment improvement and
providing better access to sanitation infrastructure and inculcating more hygienic behavioural
practices.
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Introduction

The relationship between water, sanitation and hygiene (WASH) practices and disease incidences is
well studied globally (Zwane and Kremer, 2007; Spears et al., 2013; Hathi et al., 2017; Cetrulo et al.,
2020; Cameron et al., 2021). The United Nations General Assembly declared the provision of safe
drinking water and sanitation as a basic human right. The Sustainable Development Goal 6: ‘Ensure
access to water and sanitation for all’, target 6.2 conveys the ambition in relation to sanitation
services. The target states that ‘by 2030, (nations) achieve access to adequate and equitable
sanitation and hygiene for all and end open defecation, paying special attention to the needs of
women and girls and those in vulnerable situations’ (United Nations, 2015). The cause of diseases,
such as diarrhoea, cholera, malaria, typhoid, hepatitis, is improper sanitation. The burden of these
diseases is disproportionately skewed towards developing countries. For instance, diarrhoea
constitutes nearly 57% of the disease burden internationally and is one of the leading causes of
mortality in developing countries for children less than 5 years of age (Prüss-Ustün et al., 2014a;
Hathi et al., 2017; Saroj et al., 2020). The lack of adequate sanitation infrastructure and practices is
attributed to approximately 280,000 deaths in low and middle income countries (Prüss-Ustün et al.,
2014a). Yet, inadequate access to sanitation continues to affect about 2.4 billion people in the world,
with a third living in cities (Neira and Prüss-Ustün, 2016). The level of WASH access differs
substantially between and within regions (Montgomery et al., 2009).

In India, about 800 million people do not have access to improved sanitation and nearly 600
million people practice open defecation (Saroj et al., 2020). National programs during the last four
decades have focussed on developing sanitation infrastructure and instilling behavioural changes
towards toilet use. The success of these programs is debatable. Most government initiatives have
focussed on funding sanitation infrastructure improvement with little emphasis on educational
programs to bring about behavioural changes (Novotný et al., 2018). Almost 15 percent of the
Indian population defecate in the open. The problem is far more precarious in rural areas (WHO/
UNICEF, 2015). For improved sanitation outcomes, the provision of infrastructure and behavioural
practices need to be complemented, as noted in initiatives in Bangladesh (Rahman et al., 2021) and
Jakarta (Sidabutar and Chotib, 2021).

The Constitution of India delegated the responsibility to plan and deliver WASH services to local
governments (Gram Panchayats in rural and municipalities in urban areas). The central government
formulates policies and guidelines for sanitation and provides financial and capacity building
support to the state and local governments.

The earliest program to address open defecation in urban areas was the Integrated Low-Cost
Sanitation Scheme, launched in 1980-81, which focussed on the construction of low-cost sanitation
units. Sanitation became an important policy issue with the draft National Water Policy of 1987
laying targets for the provision of sanitation services in urban and rural areas. Earlier programs
provided financial assistance to below poverty line households to construct toilets. However, the
progress under these programs was slow as the prevalent household sanitation practices resulted in a
low demand for toilets. A major shift in approach to sanitation occurred when The Employment of
Manual Scavengers and Construction of Dry Latrines (Prohibition) Act was enacted in 1993, which
sought to ban the practice of manual scavenging. The Act was important as it addressed the caste-
based discrimination as the task of manual scavenging is carried out by households of ‘scheduled
caste’, a social class within Hindu society in India. This Act was followed by Prohibition of
Employment as Manual Scavengers and their Rehabilitation Act in 2013, which imposed targets on
urban local bodies to replace dry latrines with community latrines to reduce manual scavenging.
Other policies such as the National Health Policy, 2000 and Valmiki Ambedkar Awas Yojana
(Housing policy), 2001 also emphasised the importance of sanitation. A large urban focussed
infrastructure program, the Jawaharlal Nehru National Urban Renewal Mission (JnNURM) was
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launched in 2005 to provide basic services to the urban poor including improved housing, water and
sanitation. The program supported infrastructure projects related to sanitation, sewerage and solid
waste management. Sanitation gained significant importance when the country’s first National
Urban Sanitation Policy was launched in 2008. A recent national government program, Swachh
Bharat Mission (Clean India Mission) launched in 2014, focussed on solid and liquid waste
management. The program aimed to make cities and villages ‘open defecation free (ODF)’ by 2019.
A multidimensional approach that plugs the loopholes across the entire sanitation chain (including
treatment, desludging, disposal practices and sustainable hygiene practices) was used for Swachh
Bharat Mission (Novotný et al., 2018; Saroj et al., 2020). An important component of the program in
rural areas included management of agricultural waste through conversion of these waste products
to compost, bio-gas and bio-CHG. Behavioural change communication was an integral component
of the program.

These programs resulted in increased toilet coverage in urban and rural India, but open defecation
still persists. Purty and Vishwanathan (2020) report results from a randomised control trial in rural
Bihar, which examined the impact of behavioural interventions to promote the use of toilets by
households who already had a toilet in their house. Results indicated that while Swachh Bharat
Mission has resulted in a significant shift towards the use of toilets, challenges associated with poor
toilet design and disposal of faecal waste have hindered the progress with the consequence that open
defecation continues.

The chain of sanitation infrastructure at the housing unit, community and city levels and
motivation for their use is necessary for hygienic sanitation practice (Hueso et al., 2018). Previous
research identifies lack of space within the house and non-availability of finances as major im-
pediments to building toilets in India (Mehta et al., 2021). The premise of the Government programs
has been to address the availability of toilets through bridging the financial gap. The lack of success
with previous sanitation programmes has led to a push towards community led interventions, the
focus of which has been to nudge more hygienic social norms, perception and attitudinal changes
(Heijnen et al., 2015a). The household choice of the type of sanitation, however, depends on a range
of socio-economic factors, the microenvironment and social, cultural norms as pointed out in the
literature (Doron and Jeffrey, 2014; O’Reilly et al., 2017a).

Two aspects of sanitation have been examined in this paper – choice of private sanitation
infrastructure and the linkage between hygiene of the microenvironment within which a household
lives and health. The second aspect is important as it reflects the community level choices that affect
health and hygiene. Local government infrastructure plays an important role. Using data from the
76th round of survey for the year 2018-19 from the National Sample Survey Office (NSSO), two
questions are sought to be answered – (i) What factors contribute to the type of toilet that a
household uses? and (ii) What is the impact of sanitation and a hygienic living environment on
household health? The factors that have been examined include the demographic, socio-economic,
housing and tenurial status, dwelling condition, sanitation and health microenvironment and the
financial benefits that a household has received.

The rest of the paper is organised as follows. Section 2 discusses the extant literature. Section 3
sets out the empirical strategy for an analysis. Section 4 presents the results for assessing the impact
of various factors on the choice of toilet and the impact of sanitation on incidence of diseases.
Discussions and policy implications are presented in Section 5, followed by the conclusions in
Section 6.

Literature review

Household choice of toilet to use is a complex decision that is affected by the availability of toilet
infrastructure, socio-economic conditions and social norms. Jenkins and Scott (2007) find that
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factors affecting household toilet installation in Ghana depend on their satisfaction with existing
defecating practices, motivations to improve sanitation, priority over competing household con-
cerns and implementation related challenges. Examining motivations behind open defecation in
Nepal, Bhatt et al. (2019) find that this choice is linked with personal preferences, and cultural and
traditional norms with particular concerns for the privacy of women and girls in different com-
munities. In their study on open defecation in rural India, Spears and Thorat (2019) find that the
practice of open defecation was linked with the culture of purity, pollution, untouchability and caste.
In another study on the factors contributing to open defecation in rural India, Doron and Jeffrey
(2014) identified 11 factors that play a part in people’s acceptance of and access to controlled ways
of dealing with human waste. These factors are class, caste, sociability, urban life, rural life, di-
versity, topography, technology, gender, education and crisis (Doron and Jeffrey, 2014). The role of
caste in sanitation practices is underscored in a study by O’Reilly et al. (2017b) on three villages in
South India where various sanitation improvement projects were attempted. They find that caste
relations played a crucial role in the failed interventions by creating and reinforcing the sanitation
practices by which caste groups distinguished themselves from each other at the village scale. Issues
of cleaning toilets, access to subsidies, latrine design, and purity served to facilitate and limit the
processes that enable unequal relationships of caste. Access and availability of toilets is an important
consideration of sanitation practices but not the only consideration (Heijnen et al., 2015b). Poor
quality and inappropriate toilet design under government sanitation schemes in rural areas has
constrained the use of these toilets.

Corburn and Hildebrand (2015) find that inadequate, unsafe and unclean sanitation results in
multiple and overlapping health, economic and social impacts that disproportionately impact
women and girls living in informal urban settlements. Nallari (2015) argued that girls’ lack of access
to private toilets exposes them to health and social risks, the shame of being identified defecating in
the open and withdrawal from educational institutions due to their lack of toilets. Augsburg and
Rodrı́guez-Lesmes (2018), in their study on the impact of sanitation on child stunting in India, find
that better sanitation coverage results in an increase in the height of children, and girls benefit more
from an improved sanitation environment. Duflo et al. (2015) report that a community-level,
infrastructure-based water and sanitation intervention in rural India resulted in a reduction of severe
cases of diarrhoea. They emphasize that the complementarity in water and sanitation is required to
have an impact on better health outcomes. Nagpal et al. (2021) found that the body mass index
(BMI) of women living in slums was positively correlated with the use of private toilets.

The literature has also examined the appropriateness of ‘shared’ sanitation facilities as a viable
option for household sanitation needs where exclusive toilet infrastructure is not possible for af-
fordability reasons. The definition of ‘improved sanitation’ does not include use of sanitation in-
frastructure by more than one household for reasons such as inadequate cleanliness resulting in lower
health benefits, inaccessibility during the night for women, and no clear, demonstrable advantage over
exclusive use of the facilities (Fuller et al., 2014). However, community toilets or shared facilities are
an attractive policy option for reaching a larger population in developing countries (Geruso and
Spears, 2018). In India, approximately nine per cent of the population access shared toilet facilities,
with much higher proportion in urban areas. Among the various determinants that influence the
effectiveness of shared facilities, water availability is the most important (Bhardwaj et al., 2013). Less
than 10% of Indian cities have sewerage networks connected to treatment plants resulting in septic
tanks being a common toilet design, which are not de-sludged regularly (Mehta et al., 2019).

The lack of available information on the service levels across most of India has made it
challenging to assess the impact of different government programs (Friedrich et al., 2020; Mehta
et al., 2021).

This brief literature review highlights gaps in comprehensive understanding of the factors that
determine toilet choices of households, which are embedded in empirical evidence. Factors such as
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socio-cultural norms, household affordability, housing conditions and government programs have
been discussed individually but not together to enable assessment of their relative importance. The
link between the microenvironment within which a household lives and its impact on health
outcomes is also less investigated empirically.

Empirical strategy

There are two linked but not necessarily interdependent questions that have been examined in this
paper: First, the type of toilet that a household uses and its determinants and the second, the impact
of sanitation and a hygienic living environment on household health.

Method

To empirically analyse households’ choice of toilet type, an econometric estimation of the use of
toilet function is conducted. The type of toilet used is categorised under four categories: 1= toilet
with flush or pour flush to piped sewer; 2 = Septic tank/twin leach pit; 3 = single pit/ventilated
improved pit latrine/pit latrine with slab/pit latrine without slab/open pit/composting latrine; and 4 =
all other including open defecation. While the use of types 1, 2 and 3 implies private sanitation
practices, type 4 refers to less private and open defecation.

The choice of toilet use will depend on the households’ socio-economic factors. The type of toilet
use function is given by

τij ¼ f
�
yi, Hi, hi, pij, si ,bi; γj

�
where yi, Hi, hi, pij, si , bi, are the income, household, housing, policy, social and behavioural
aspects that impact the choice of alternative j for individual i. τij is the type j toilet option that
household i would choose to use. The γj is a parameter vector that needs to be estimated. The
function can be rewritten as: τij ¼ γjkxik where xik is the kth attribute for the ith household.

For econometric specification, a multinomial logit model is adopted. For j alternatives, the
probability function yields a multinomial logit model

PiðjÞ ¼
"
exp

 X
k

γjkxik

!#,"XJ
j¼1

exp

 X
k

γjkxik

!#
for all j ð ¼ 1,…,JÞ

The estimated multinomial logit model produces J-1 coefficients for each independent variable.
The Jth alternative is the reference with which estimated coefficients are compared. In this paper,
‘Type 4 – Open defecation’ is considered as the baseline. Estimation of the multinomial logit model
is conducted using a maximum likelihood estimation procedure.

The second question is answered by estimating a model where household sufferance from illness
is explained as a function of sanitation conditions within the house and in the neighbourhood.

Information on illness that households suffered is limited to discrete ‘yes or no’ in our data,
limiting the extent to which the relationship between illness and its causal factors could be analysed.
However, it is possible to examine the prevalence of disease and sanitation conditions.

The empirical framework for analysis of the impact of sanitation and the microenvironment on
health is presented below

dik ¼ f
�
yi, Hi,hi,τij,si ,bi,mi; βk

�
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where yi, Hi, hi, τij, si , bi, mi are the income, household, housing, type of toilet use, social, be-
havioural and microenvironment related factors that result in health outcome k for individual i. dij is
health outcome k for household i. The βk is a parameter vector that needs to be estimated. The health
outcome is dichotomous (1,0) and the type of illness that is considered here is ‘malaria/dengue/
chikungunya/encephalitis’, which are a consequence of an unhygienic microenvironment.

The function can be rewritten as: dik ¼ βkZi
The dependent variable is defined as

dik¼1, if anymember inhousehold suffered frommalaria=dengue=chikungunya=encephalitis
O,otherwise

The model describes the probability that dik ¼ 1. This analysis considers a class of binary response
models of the form

Pðdik ¼ 1 jZiÞ ¼ F
�
Z’
i β
�

where F is a strictly increasing function taking on values strictly between zero and one, Zi is the
column vector of a full set of explanatory variables associated with household i, in which one of
them takes a value equal to one, and β is the column vector of all parameters. A Logit model is
estimated.

Data

The data are from the 76th round of surveys conducted by the National Sample Survey Office
(NSSO), Ministry of Statistics and Programme Implementation, India, for 2018-19. The sample size
is 466,680 households covering all the states and union territories. The sample has 174,316 urban
and 292,208 rural households. The NSSO survey captures various demographic, socio-economic,
tenurial status, water-related source, accessibility and sufficiency data. Summary statistics are
available in a Supplementary File. This paper estimates a single function for all households and the
rural/urban difference is captured through a dummy variable. This implies that the slope coefficients
for various determinants of the toilet choice variable are not different between urban and rural
households. The intercept determines the difference between urban and rural households.

80% of households in the data own their houses and 83% live in independent houses. Only 42%
of houses are of good quality. 57% of households indicate that they have access to daily water
supply. On average, for 33% of months in a year, water availability is insufficient. An estimated 71%
of rural households and 96% of urban households have access to a latrine. Half of the households
use flush/pour-flush or a septic type of latrine. Merely 61% of rural and 92% of urban houses are
connected to a drainage system. About 15% of households have accessed assistance from a
government program to improve their toilet infrastructure.

Results

Choice of toilets

The result of the multinomial estimation for the choice of toilet type is presented in Table 1. The
coefficients of the determinants or predictor variables (B) and their significance (Wald) are presented
for each of the three toilet categories (1= Toilet with flush or pour flush to piped sewer; 2 = Septic
tank/twin leach; and 3= pit/single pit/ventilated improved pit latrine/pit latrine with slab/pit latrine
without slab/open pit/composting latrine). Category 4 (open defecation) is the reference.
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Table 1. Results – preference of toilet type.
Dependent variable = Type of toilet used by the household (1= Toilet with flush or pour flush to piped sewer; 2
= Septic tank/twin leach pit; 3 = single pit/ventilated improved pit latrine/pit latrine with slab/pit latrine without
slab/open pit/composting latrine)
Base toilet category = 4 (open defecation)

Variables
Toilet category = 1 Toilet category = 2 Toilet category = 3

Coefficient Wald Coefficient Wald Coefficient Wald

Intercept �4.702 1972.766 �1.269 203.666 �0.549 37.371
Demography
Gender (male = 1; 0 =
otherwise)

�0.021 0.678 �0.006 0.065 �0.003 0.016

Number of married couples 0.024 0.792 0.056 5.224 0.021 0.715
Household size �0.199 478.622 �0.111 186.343 �0.053 41.428
House located in urban area
(Yes = 1, No = 0)

2.995 5757.258 0.416 146.87 �0.574 266.507

Socio-economic
Household consumption
expenditure during last 365
days (Thousand rupees

0.008 703.795 0.004 198.637 0 2.116

Education of household head
(graduation & above) (Yes
= 1, No = 0)

0.517 55.414 0.355 27.502 �0.107 2.369

Housing and tenure
House rented from employer
(Yes = 1, No = 0)

0.203 1.611 �0.141 0.795 �0.481 8.682

House rented in private
market (Yes = 1, No = 0)

2.55 203.093 2.145 145.542 2.315 162.336

House tenure (if owned 1,
else 0)

�0.387 58.318 �0.344 49.934 �0.074 2.075

Type of house (Independent
house 1, else 0)

�2.406 4506.287 �1.351 1661.036 �1.175 1173.498

Condition of the dwelling, If
(Good 1, else 0)

0.588 357.059 0.587 427.503 0.233 65.277

Locations (Base category is house located in non-slum or squatter areas).
House located in notified slum
(Yes = 1, No = 0):

1.173 163.559 0.477 27.347 �0.079 0.512

House located in other slum
(Yes = 1, No = 0)

�1.315 156.783 �1.484 215.147 �0.654 37.191

Caste
Household belong to
scheduled tribe (Yes=1,
No=0)

�0.839 233.094 �0.379 70.969 �0.218 23.231

Household belong to
scheduled caste (Yes = 1,
No = 0)

�0.421 94.059 �0.334 72.168 �0.054 1.871

(continued)
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Table 1. (continued)

Variables
Toilet category = 1 Toilet category = 2 Toilet category = 3

Coefficient Wald Coefficient Wald Coefficient Wald

Household belongs to other
Backward class (Yes = 1,
No = 0) class. Base
category for caste is general
caste

�0.42 126.111 �0.181 27.033 �0.028 0.648

Religion
Household belong to hindu
religion (Yes = 1, No = 0)

0.084 1.79 �0.047 0.672 �0.097 2.743

Household belongs to islam
religion (Yes = 1, No = 0).
The base category is
buddhism, christianity and
other religions)

0.369 26.62 0.192 8.597 0.501 56.848

Sanitation condition
Exclusive use of the toilet by
the household (Yes = 1, No
= 0

3.917 11,890.148 3.833 15,802.295 3.805 14,546.016

Water availability near the
latrine (Yes=1, No=0)

5.203 10,155.777 5.64 34,540.663 5.216 26,496.551

Sanitation benefits
Household received benefits
from government schemes
for sanitation (Yes = 1, No
= 0)

�0.351 46.005 0.698 351.864 0.81 468.228

State dummies (1 = Yes; 0 = No)
Andhra �3.236 1162.128 �2.061 732.268 �4.294 2791.61
Arunachal �1.539 77.495 �1.131 63.797 �2.453 293.228
Assam �2.011 232.847 �1.042 108.31 �1.232 152.642
Bihar �2.158 576.572 �0.728 170.112 �2.388 1797.11
Chhattisgarh �1.616 168.554 �0.468 28.518 �2.31 669.517
Daman 4.56 45.778 1.71 6.512 �0.797 1.34
Delhi 0.478 13.209 �2.202 289.364 �4.239 814.313
Goa �4.286 265.135 �3.116 215.103 �28.533
Gujarat 1.84 489.036 �1.459 345.995 �2.595 1067.097
Haryana 2.514 288.797 0.014 0.01 �0.211 2.163
Himachal 1.324 32.305 0.237 1.097 �3.236 173.673
Jammu & kashmir �1.371 187.346 �2.438 724.31 �3.369 1357.275
Jharkhand �1.185 176.908 �0.964 203.908 �2.756 1559.546
Karnataka �0.195 5.978 �2.403 1044.945 �2.068 796.336
Kerala �3.317 179.999 �1.588 53.351 �0.156 0.517
MP �0.264 12.857 �0.694 116.91 �2.595 1574.418
Maharashtra 1.508 542.136 �0.138 5.394 �2.046 1132.664
Manipur 0.3 0.883 2.176 58.715 2.168 58.353
Meghalaya �0.916 22.276 0.345 4.895 0.198 1.623
Mizoram �5.102 514.041 �2.334 210.627 �2.664 273.098

(continued)
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An increase in household size negatively impacts the choice of private toilets, indicating that the
larger the number of people residing in a dwelling unit, the more likely they will practice open
defecation due to inadequate infrastructure to cater to all members of a household. Large households
are affordability constrained, which limits their ability to spend on private toilet construction. The
other reason is that the available space in a house for construction of private toilets is also limited as
household size increases. For those households who have either a Category 1, 2 or 3 type of toilet,
the larger households prefer a Category 3 type of toilet due to its lower cost rather than a toilet
connected to piped sewer or double pit toilet. The number of married couples increases the
probability of the choice of a Category 2 toilet, implying that the more the number of married
people, the more likely the dwellers use a private toilet of some form. In India, where joint families
comprising multi-generation members are still prevalent, as younger male members get married, the
demand for private toilets increases for protecting the privacy of newly added female member to the
households. Marriages also improve the financial position of households, who then can improve
their housing amenities. The higher the education levels, the more likely the households have toilet
usage, with Category 1 being the preferred choice. Educated households can appreciate the benefits
of improved sanitation and the role that the private toilets have in reducing disease incidences.
Income is positively associated with the type of toilet category. Awealthier household is less likely
to practise open defecation. The coefficient for Category 1 for households is higher than Category 2
for affluent households as income affordability allows them to have better sanitation facilities.
Households who have rented houses in the private market have some form of private toilet. In the
rental market, households can demand better sanitation facilities. Households who have rented
houses from their employers have toilets with piped sewers.

Homeowners and those staying in an independent house have a significant negative association
with categories that reflect private toilets. This implies that, in general, the dwellers with their own
houses/or those who stay in independent houses prefer to defecate outside their dwelling unit and
that most houses are old and still not connected to a piped sewer system. The reasons for such

Table 1. (continued)

Variables
Toilet category = 1 Toilet category = 2 Toilet category = 3

Coefficient Wald Coefficient Wald Coefficient Wald

Nagaland �1.747 14.596 1.544 58.841 0.834 17.174
Odisha �3.098 719.738 �1.965 974.839 �1.893 981.052
Puducherry �1.359 9.407 �1.167 7.25 �4.35 82.822
Punjab 2.244 221.908 �0.328 4.953 �1.455 96.046
Rajasthan �1.651 563.199 �2.727 1997.415 �2.804 2158.028
Sikkim �1.15 5.084 0.053 0.011 �2.337 21.946
TN �1.391 308.69 �1.898 696.133 �4.296 3062.912
Telangana �0.16 1.893 �1.168 112.152 �3.425 869.752
Tripura �3.604 173.329 �0.869 99.6 �0.166 3.83
Uttarakhand �1.43 85.493 �2.162 229.703 �2.596 329.231
UP �0.027 0.227 �0.828 290.752 �2.925 3481.96

Pseudo R-square
Cox and snell 0.736
Nagelkerke 0.803
McFadden 0.535

Note: The base for state dummies is West Bengal, Andaman & Nicobar Islands, Chandigarh, Dadra & Nagar Haveli and
Lakshadweep.
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behaviour, particularly in rural areas, are due to strong cultural connotations in India, as defecation is
seen as a purification process and needs to be carried out far from the dwelling unit. The availability
of space to build a toilet within a house and its additional cost burden are other deterrents to private
toilet use. The coefficient for the condition of the dwelling unit has a positive coefficient, with that of
Category 1 and 2 greater than the coefficient of Category 3. This implies that the better the quality of
dwelling, the more likely are the households to use a toilet, and better-quality houses are likely to be
connected to public sewers or a double pit toilet. The availability of a toilet and housing quality are
also associated with the age of the house. Older houses are generally in poor condition and lack a
private toilet facility. The households who stay in notified slums indicate having a positive as-
sociation with the type of toilet. Notified slums are recognised through an Act or in a government
gazette. Formal recognition results in increased availability of community toilets and emphasis on
privacy and hygiene in notified slums through programs implemented by the government and non-
governmental agencies. The results, however, contrast in the ‘other slums’. ‘Other slums’ are
unrecognised settlements on encroached public or private land, usually without any formal access to
water, power, or sanitation services. Non-recognition crowds these households out of any gov-
ernment program. Uncertainty of even ‘loose’ tenure limits households’ own investment in im-
proved sanitation. The dwellers here are more likely to practice open defecation.

The households belonging to scheduled castes (SC), scheduled tribes (ST) and other backward
classes (OBC) have a negative association with private categories of toilets, with the coefficients
smaller for the Category 1 type of toilet. This implies that the households belonging to marginalised
social classes still resort to defecating in the open due to social discrimination. Social segregation of
marginalised castes from other social classes forces them to live in areas that are poorly connected
with sanitation facilities, particularly in rural areas. Mohanti and Dwivedi (2018) highlight that the
caste system also has a visible presence in sanitation practices in urban areas even though these
practices have been prohibited due to their social legitimacy, which are attributable to traditional
caste divisions and practices. Scheduled caste households are disadvantaged in this sense (Doron
and Jeffrey, 2014). Households belonging to the Islam religion are less likely to practise open
defecation, as the variables indicate a positive association with private toilets. The coefficient for
Category 1 is greater than that of Category 2, indicating that the preference is more for a flush type
connected to a sewer system. Households belonging to the Hindu religion prefer category 1 toilets.
However, the probability of choice of category 2 and 3 are lower than open defecation. After
controlling for income, education, location and caste, this result indicates that behavioural practices
associated with open defecation are linked with the notion of ‘purity’. Excreta in any form that is not
removed immediately from the house is considered impure. Private toilet type 1 connected to a
flushing or sewer system removes the excreta from the house immediately. Type 2 and 3 face the
constraint that excreta are not removed till the tank or pit is desludged. Caste barriers, which require
de-sludging activity to be carried out by members of a scheduled caste further pose constraints.
Changes in the mindset to use private toilets other than category 1 would require efforts through
behavioural change and educational programs.

The exclusive access to toilets is positively associated with the type of toilet, indicating that the
households are less likely to defecate in the open when they have dedicated access to a
toilet although there is no dominant preference for the type of private toilet. The households who
have availed themselves of sanitation benefits under a government program seem more likely to
build a category 3 toilet. Government programs for sanitation offer subsidies, and part of the cost of
construction of toilets must be met by the household. A flush toilet or double pit toilet is expensive to
build, and the government subsidy is inadequate to cover the cost. Category 3 is the choice of low-
income households who are covered by government subsidies. These toilets are not as hygienic as
Category 1 and 2 and result in slippage back to open defecation.
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Most state variables indicate negative coefficients for both categories of toilets, painting a
uniform pattern across the country. When the preference of the flush type of toilet connected to the
public sewer is compared with open defecation (Category 1), Delhi, Gujarat, Maharashtra, Haryana,
Punjab, Daman, Himachal Pradesh, Maharashtra and Manipur states have positive coefficients.
There has been an active social marketing effort (a program called colloquially as ‘No toilet no
bride’) in areas where discrimination against women is very high leading to an underlying demand
for private toilets from women in these parts of the country (Stopnitzky, 2017). Southern states
present a negative coefficient, indicating that the flush toilet is less preferred. This could be due to
the caste and cultural factors prevalent strongly in these states. When the open defaecation is
compared with the Category 2 and 3 type of toilets, only a few from the North Eastern part of the
country (Manipur, Meghalaya, Nagaland) present a positive coefficient, indicating that preference
for these types of toilets is more over open defecation.

Health and sanitation

The NSSO survey included a question if the household has suffered any of the following diseases (i)
diarrhoea, dysentery and cholera (ii) malaria, dengue, chikungunya, encephalitis (iii) skin diseases
(iv) jaundice (v) other diseases. For this paper, the assessment is carried out for the composite group
(i), (ii) and (iv). The results of the regression for the predictor variables that demonstrate a significant
relationship are presented in Table 2. The analysis has been carried out with reference to the disease
incidence.

The results indicate that the prevalence of the diseases is expected to be lower in the urban areas.
Urban locations have better access to hygienic surroundings, and greater interventions by the local
municipal authorities. Households with better education qualification for its head are less likely to

Table 2. Relationship of the microenvironment of sanitation to disease.

Predictor variable B Wald

Constant �1.363 8162.657
House located in urban area (Yes=1, No=0) �0.039 19.317
Education of household head (graduation & above) (Yes=1, No=0) �0.189 199.344
House located in notified slum (Yes=1, No=0): base category is house
located in non-slum or squatter areas

�0.415 132.548

House near an animal farm (Yes=1, No=0 0.337 1986.769
Ventilation of the dwelling unit (If Good 1, else 0) �0.15 215.401
Household belong to scheduled tribe (Yes=1, No=0) 0.49 2600.642
Household belong to scheduled caste (Yes=1, No=0) 0.075 66.031
Household faced a severe problem of flies/mosquitoes during the last
365 days (Yes=1, No=0)

0.451 4222.756

Whether the drainage system is open or there is no drainage system?
(Yes=1, No=0)

0.177 457.951

Water availability near the latrine (Yes=1, No=0) �0.017 3.891
Number of months in a year during which availability of drinking water
was not sufficient

0.044 263.788

Frequency of supply of piped water (daily) (Yes = 1, No=0 �0.157 457.951
Goodness of fit
Cox & Snell R
Square

Nagelkerke R
Square

0.034 0.049
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suffer from these diseases relative to those with less educated heads. The notified slums have a
negative coefficient indicating that the dwellers of these settlements have a lesser incidence of
diseases. This is due to their access to better sanitation facilities and other services being provided by
the local governments.

The households with an animal farm near their dwelling unit have a higher prevalence of diseases
(as indicated by the positive sign of the variable). Houses with better ventilation have a lesser
incidence of diseases. The variables denoting scheduled tribes (ST) and scheduled castes (SC) have
positive coefficients indicating that diseases are higher in these communities. This could be due to
the relatively poor microenvironments within which they live and the practices of open defecation
around their locations. The households that faced a severe problem of mosquitoes during the
previous year of the survey have a higher incidence of diseases (with a positive coefficient). The
variable denoting the availability of water near the toilet is negatively associated with the disease
incidence, indicating that water availability leads to better hygiene and better health outcomes. The
households having access to daily water have a negative association with disease incidence im-
plying that water availability for all activities promotes hygiene. Similarly, the households that face
insufficient water during the year have a positive coefficient, indicating that inadequate availability
of water increases the disease incidence.

Taken together, all the microenvironment variables point towards a need for managing the
surroundings better to have better health outcomes (Buttenheim, 2008; Prüss-Ustün et al., 2014b).

Discussions and policy implications

Households having a better socio-economic status or having a greater ability to spend have better
access to toilet facilities (Osei et al., 2015; Adams, 2018). Households from poorer or under-
privileged social classes struggle with access to flush toilets with sewer connections or even in
access to double pit toilets.

Having access to a household toilet or even a facility that caters to a group (community toilet or a
public toilet) could lead to the conclusion that the availability and access to sanitation infrastructure
is adequate. However, such an approach may still suffer from the challenges of measurement and
assessing the condition of the microenvironment around communal facilities (Park et al., 2016). The
previous research indicates that open defecation is increasingly seen as an undesirable social norm,
and households may not wish to state their practices (Barnard et al., 2013; Park et al., 2016). The
consequent result will be an underestimate of the impact and need for interventions to promote better
hygienic practices.

Mere availability or access to a sanitation facility does not lead to better hygienic practices and
reduced incidence of diseases. A strong push towards using the toilets through behavioural in-
terventions is necessary (Rahman et al., 2021). The policymakers can expand the survey instrument
coverage to track the behavioural aspects in addition to the physical infrastructure status to get a
higher-order understanding of the challenges and accordingly configure more targeted interventions
(Park et al., 2016). Gender, marital status, size of households, education and socio-cultural norms
play an important role in sanitation choices.

The reason for open defecation, despite having access to Category 2 or Category 3 type toilets,
relates to the need for desludging and its cost (Mehta et al., 2019). Regular desludging is necessary
for efficient performance of the Category 2 and 3 type toilets. The economic and social conditions of
low-income households prohibit incurring such expenses. In a few Indian cities, it has been found
that delinking a direct payment for sanitation services and combining this with statutory taxes like
property tax substantially improves the compliance and consequent uplift of the surrounding
environment (Mehta et al., 2019).

Tiwari et al. 2065



Another important result is that notified slums are better off than other locations in terms of
sanitation infrastructure. It is important for the government programs to focus on rural areas and
locations of households with low income or of marginalised castes in urban areas. A targeted and
context specific approach would result in better outcomes.

The microenvironment is increasingly a factor that has an influence on better sanitation practices
and health outcomes (Sidabutar and Chotib, 2021). Results confirm that various elements of the
microenvironment impact health outcomes/disease incidence. Diseases can be reduced through
better access to safe facilities and a microenvironment, as the exposure to the disease vectors can be
restricted without trips for open defecation (Keiser et al., 2005). The severity of mosquito infestation
also points to the lack of a hygienic microenvironment, including the presence of stagnant water,
animal farms and related elements.

The management of the microenvironment suffers from the institutional structure that is
prevalent in India. The government Water and Sewerage Boards, which typically manage the
construction and operation of the sewerage and drainage services, do not explicitly assume re-
sponsibility for the microenvironments. The responsibility of the individual household toilet and the
surrounding within the house is left to the dweller. The microenvironment surrounding the house is
usually the responsibility of the local governments. An awareness of the ecosystem that seamlessly
integrates the physical sanitation infrastructure, the behavioural changes required and the aug-
mentation of the microenvironment is limited due to the institutional and governance structures
(Centre for Policy Research, 2019). This also percolates to the components of the configuration of
national and state government’s policies and financial schemes. Government programs appear to
have assumed that the initial activity is to provide better access to low-cost sanitation infrastructure,
and the associated health benefits can be realized in due course. The current discourse on the
demand-led approach to sanitation through better community involvement (Novotný et al., 2018) is
substantiated with the results pointing to disparity based on socio-economic conditions and the
challenges in the microenvironment. A demand-led approach, however, has its limitation as it
reduces the responsibility of the government in the provisioning of services.

The two major national government programs to improve the living conductions of households
are (i) Pradhan Mantri Awas Yojana (Housing Policy) (MoHUA, 2021a) and (ii) Swacch Bharat
Mission (MoHUA, 2021b). One of the components of the Housing Policy is beneficiary-led in-
dividual house construction, which provides eligible low-income households with a financial
subsidy to improve their housing through the addition of a room, kitchen, toilet, bath or a com-
bination of these. The Swacch Bharat Mission focuses on assistance for the construction of in-
dividual private or community toilets and community or city level improvement of solid and wet
waste management systems. The Mission also has behavioural change program components. The
effectiveness of these programs could be further enhanced by linking them together. Housing
conditions and sanitation are interlinked, as results in this paper indicate. The means tested subsidy
provided under the Housing Policy does not address the requirement of toilets adequately as low-
income households who are usually constrained by the available liveable space would prefer to
build a room or kitchen rather than a toilet. Building and using toilets also requires behavioural
change, which has pushed the demand for these to be lower than the demand for a room or kitchen.
The subsidy for the construction of a toilet under the Swacch Bharat Mission does not address the
problem of the shortage of land or space for low-income households. The results in this paper also
indicate the importance of ventilation within houses. The specific focus on the addition of rooms, a
kitchen, bath and toilet in the Housing Policy limits other aspects through which the housing
condition could be improved. The focus of programs to improve the toilet infrastructure needs to be
widened from low-income households to lower-middle and middle-income households. Many of
the ownership houses are old and are not in good condition. A rise in the income of households
would lead first to improvements in the general condition of houses and then to toilet infrastructure.
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Open defecation is also a problem for other households. Incentivisation to change behaviour of other
households would also be necessary.

Dwivedi (2021) identifies lack of participation of communities in program planning and im-
plementation as a major hurdle for the success of sanitation programs. She states, ‘recognising the
direct impact of improved sanitation on the lives of people, the role of communities, especially the
most marginalised sections (including girls and women), in planning, implementing, and evaluating
schemes holds utmost importance’ (Dwivedi, 2021).

Households living in non-notified slums suffer poor sanitation conditions. The Housing Policy
and Swacch Bharat Mission need to include non-notified slums in their target for the improvement
of sanitation conditions.

The availability of water (not just the access) has a substantial bearing on the behavioural
practices of improved sanitation. As observed in the results, the incidence of diseases is lower with
better access to water. The experience of an NGO managed public toilet reiterates the need to make
continuous water availability, thereby reducing the impediments to maintaining the facilities and
motivating households’ usage (Balakrishnan and Khurshid, 2016). In their research, Dwivedi and
Dasgupta (2020) find that ‘Given that usage and adequate maintenance of sanitation infrastructure is
a learned and imbibed behaviour – a practice developed over time – it is crucial to aid this process
through appropriate communication inputs that help generate awareness about the impact of poor
containment, collection, transportation and treatment systems on the environment among all
stakeholders’. Further they note that rigid personal boundaries in non-slum communities and limited
time and avenues for community bonding and collective action have hampered the development of
appropriate communication channels (Dwivedi and Dasgupta, 2020).

Conclusions

This study investigates the empirical choices of households in choosing different types of toilets
using the data from the 76th round of survey by NSSO. The results indicate that the demographic,
socio-economic factors, housing and tenurial status, the sanitation and the health related variables
have a significant association with the choice of toilets (Park et al., 2016; Sinha et al., 2017;
Friedrich et al., 2020). The better the social and economic position of the household, the choice of
toilet gravitates towards flush toilets connected to a public sewer. There is a still substantial open
defecation resulting from the socio-economic factors, and a microenvironment comprising the
cleanliness of the immediate surroundings (Buttenheim, 2008) and the availability of water (Khatri
and Vairavamoorthy, 2007). A poor microenvironment is linked with higher disease incidences.

While the coverage of households with toilet infrastructure has increased in India, the open
defecation persists in rural areas and in locations of low-income households in urban areas. In-
consistent usage of toilets, lack of cleanliness and hygiene in and around the community toilets, and
the lack of a water supply for toilets are some of the reasons for open defecation to persist. The
analysis in this paper indicates that pit toilets are the predominant type provided under government
programs. These may not be appropriate in areas prone to flooding or rocky areas where leaching
may not be possible. Programs should be flexible to incorporate solutions that are context and site-
specific.

Behaviours and socio-cultural norms have played a major role in the low usage of toilets.
Although the recent programs have focussed on behavioural change, these have not been very
successful (Bharat et al., 2020). The approach to Swacch Bharat Mission is top downwith a focus on
toilet construction. The focus of program implementation agencies has been on the construction of
toilets rather than its use resulting in continuation of open defecation practices despite increasing
sanitation coverage (Bharat et al., 2020). While the communities and community led organisations
have been active in promoting behavioural change in some pockets, their participation in planning
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and resource allocation is still nascent. Seth and Jain (2021) argue that the involvement of the
community in sanitation programs is necessary to instil behavioural change and use of toilets. The
programs need to be inclusive (involving marginalised social classes and women) and must involve
communities in the design and implementation of programs. Various programs that address san-
itation need to be aligned for better outcomes.

The majority of villages lack a sewerage system, which poses challenges for faecal waste
management. Site based waste containment systems depend on toilet technology and space
availability, which can become a constraint for individual households, should they have to manage
waste locally. Developing a faecal management service for an entire village depends on various
demographic and economic factors for its viability. However, the social cost of not having a faecal
management service is huge. It is, therefore, important that the focus of government programs
should shift towards the development of a sewerage system rather than solely on individual toilet
construction.

Women and girls are severely affected by the lack of sanitation facilities. In some states,
women have been at the forefront of change through the demand for toilets in house. The policies
would need to assign a prominent role for women in planning and implementation of sanitation
programs. The role of women could also be envisaged in education related to behavioural
management.

The sanitation strategy needs to go beyond toilet use to include the appropriate construction of
toilets and the disposal of faecal matter. The programs that were launched in the country aimed to
bring uniform financing and technical standards across different states. The components could be
strengthened by augmenting the engagement of communities and addressing the whole of the
sewage chain. As Purty and Vishwanathan (2020) argue, sanitation policy needs to factor in the
inherent caste dynamics in faecal disposal, which assigns the task of faecal disposal to members of
the scheduled caste. Changing this attitude would require regulatory and program-based inter-
vention for active community engagement to battle social taboos, and socially inclusive campaigns
advocating self-pit emptying, safe de-sludging and disposal practices.

This paper highlights the importance of the microenvironment in addition to the interventions
that are infrastructure related in achieving a lower incidence of diseases. The institutional and
governance structures prevalent in India emphasize the provision of water and support to con-
struction of individual or public toilets. The recent focus has also been ramping up the education on
behavioural aspects (Routray et al., 2015). However, the responsibility of managing the micro-
environment is blurred between the individual household, community and the public governing
body. The results from this paper reinforce the need for a more holistic approach of involving
stakeholders at different levels to improve sanitation and reduce related disease incidence.

The move from open defecation to improved sanitation systems will need a holistic approach to
address the infrastructure, behavioural and microenvironment improvements. The efforts of pol-
icymakers would need to shift the direction from infrastructure provision to simultaneously de-
veloping institutional and implementation structures that can support key components of the
microenvironment. There is a need for better measurement metrics (Jenkins et al., 2014) that capture
infrastructure provision, behavioural aspects and the microenvironment for greater awareness in
managing the sanitation challenge. Water availability has been a sore point for expanding sanitation
services, across the chain. The sewerage connectivity has typically lagged that of water and would
need to be ramped up, particularly aimed at the marginalised sections. The regional, cultural and
caste-based aspects need further investigation to provide pointers for how to build upon the gains
achieved in the sanitation improvement. Alongside financial factors, social factors such as caste and
religion are crucial predictors of households’ decision on the type of toilet. A close consideration of
socio-economic differences is crucial to policy success on this sensitivematter (Doron and Jeffrey, 2014).
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