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ABSTRACT
Management of wastewater and stormwater is required for achieving total sanitation and
conservation of fresh water resources. The wastewater and stormwater management (WSM)
infrastructure suitable to rural areas is usually determined based on technical, environmental, and
economic considerations and local communities’ perception of infrastructure is ignored. This study
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analyses the rural communities’ choice and perception of WSM infrastructure and their willingness to
pay (WTP) for their improvement and maintenance. The households’ choice and perception of
different aspects of rural WSM infrastructure are determined using the RIDIT (relative to an identiﬁed
distribution and transformation) analysis, service quality gap analysis, through establishing the
relationship between households’ satisfaction with individual aspects and overall quality of WSM,
and WTP for the service improvement and maintenance. The study ﬁnds that rural people like to
dispose of wastewater offsite as a good network of drains is found in the villages. However, several
aspects of WSM are perceived as poor and require the attention of the policymakers. The rural
households want improvement in several attributes and are willing to pay for the maintenance of
improved service. The service quality of individual attributes of WSM infrastructure and
socioeconomic characteristics of the households are essential determinants of their WTP.
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INTRODUCTION
Management of wastewater and stormwater in rural areas of

Teklehaimanot et al. ; Kurian et al. ). While several

India and other developing countries is essential for the

experts and government programmes in India recommend

improvement of sanitation services and conservation of

the use of on-site systems such as leach pit, root zone

fresh water resources and, subsequently, the environmental

system, and others for wastewater and stormwater manage-

quality. Rural areas in India include settlements with less

ment (WSM) in rural areas (MoDWS ), all wastewater

than 5,000 inhabitants, having a population density of less

cannot be managed on-site due to lack of space, the problem

than 400 people per square kilometre, and where about

of social acceptance and other factors (Massoud et al. ;

75% of the male working population are engaged in the pri-

Haase et al. ). Thus, offsite WSM systems are a necessity

mary sector (Census of India ). In most rural habitations,

in most rural habitations. This requires considerable infra-

wastewater is directly discharged into the surrounding areas,

structure and investment since it includes the collection,

mostly without treatment, which affects human health and

conveyance, treatment and disposal of wastewater generated

the environment (Massoud et al. ; Lam et al. ;

from households, community spaces, efﬂuents from poorly
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designed household septic tanks and stormwater (MoDWS

the service (Starkl et al. ; Mekala & Davidson ;

). The provision of this infrastructure within the limited

Padilla-Rivera et al. ). Perceived service quality rep-

ﬁnancial resources available with the service providers or

resents an important concept in understanding the ways

rural administrative bodies is another challenge and requires

how users appraise the service or infrastructure provision

active involvement of local communities in construction

(Hou ; Rashid & Pandit a), which in turn, affects

and maintenance in terms of both ﬁnancial and physical

their attitude and behaviour towards the use and mainten-

(time/labour) contributions. The local communities’ partici-

ance of the service (Tumwebaze et al. ). Maintenance

pation in such projects is inﬂuenced by their perception and

of the service is an important issue in developing countries

preferences of various aspects of WSM (Hensher et al. ;

because there have been several instances of failure of the

Black & McBean ; Rashid & Pandit a). The studies

WSM infrastructure and facilities due to lack of proper

conducted in the ﬁeld of rural sanitation have also found

maintenance (Massoud et al. ). Incorporating the com-

that perceived quality of provided sanitation services deter-

munities’ perception and preferences of service quality

mines their functionality and maintenance (Rashid &

attributes while providing WSM infrastructure in rural

Pandit a, b, , b). However, most of these

areas also provides a sense of ownership among the local

studies have focused on users’ perception of toilet attributes,

communities, which inﬂuences the communities’ WTP for

and there is a need to analyse rural households’ perception

its operation and maintenance (Al-Jayyousi ; Massoud

of various aspects of WSM infrastructure for overall

et al. ). The analysis of households’ WTP also helps in

improvement of sanitary environment in rural areas. In the

analysing the value rural households give to the improve-

case of management of wastewater, most of the studies

ment of various aspects of WSM infrastructure (Eboli &

have focused on the identiﬁcation of wastewater treatment

Mazzulla ).

and disposal techniques most suitable to rural areas, and

In the literature, two approaches, namely, the stated

other aspects of WSM have remained neglected (Massoud

importance method and the method of derived importance

et al. ; Haase et al. ; Kurian et al. ; MoDWS

have been widely applied to analyse the perceived service

; Lam et al. ). Therefore, the present study aims to

quality. The derived importance method is considered

analyse households’ perceptions and preferences for various

more accurate than the stated importance method (de Oña

aspects of WSM infrastructure in rural areas and their will-

& de Oña ). However, stated importance is required to

ingness to pay (WTP) for improvement and maintenance of

establish the importance of service quality attributes per-

the services. This will help policymakers to design appropri-

ceived

ate policies and programmes for providing adequate,

particularly in cases where users have no experience of

acceptable and sustainable WSM infrastructure in rural

the service (Das & Pandit ; Rashid & Pandit a). In

habitations.

this method, perceived service quality is established through

important

by

users

before

service

delivery,

the degree of importance directly stated by the users,
whereas in the derived importance method, perceived

THEORETICAL BACKGROUND OF STUDY

service quality is determined through service quality gap
analysis models and weighted perception models.

The adequacy of WSM infrastructure to be provided in rural

In the gap models, the perceived service quality is ana-

habitations of developing countries is often determined by

lysed by calculating the service quality gap in the service

experts based on economic, technical and environmental

provision. The SERVQUAL and ZOT are some of the popu-

aspects and the factors determining their social acceptance

lar techniques of gap estimation which determine the

is usually ignored (Starkl et al. ; Padilla-Rivera et al.

perceived service quality through calculating the gap

). Consideration of social concerns/acceptance is one

between users’ perception and expectation and between

of the signiﬁcant pillars of sustainable service provision

desired and minimum acceptable service quality, respect-

(Catlin et al. ) which is inﬂuenced by communities’ per-

ively (Parasuraman et al. ; Shahin & Janatyan ;

ception and preferences of the service quality attributes of

Kankam-Kwarteng et al. ; Rashid & Pandit b). In
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the weighted perception models, the perceived service qual-

of attributes in the rural Indian context. Next, the selected list

ity is analysed by establishing the relationship between

was validated and revalidated through focus group discus-

service quality gap or users’ satisfaction with individual ser-

sions (FGDs) and experts’ opinion survey, respectively. The

vice quality attributes and overall service quality and/or

attributes ﬁnally selected for the study are given in Table 1.

WTP

using

regression,

logistic

regression,

structural

equation modelling and others (Eboli & Mazzulla ;

Study area and data collection

Shahin & Janatyan ; Rashid & Pandit b).
In recent times, several WTP methods have been applied

The data were collected in different stages, ﬁrst from FGDs

by researchers for analysing users’ WTP for the provision and

and then from experts’ opinion and household surveys. Four

improvement of drinking water and sanitation services in

FGDs, that lasted for an average of 2 hours, were conducted

rural areas of developing countries (Whittington et al. ;

in four different villages with ten participants in each discus-

Venkatachalam ; Gunatilake & Tachiiri ; Lema

sion in the year 2013. In the FGDs, rural households’

et al. ; Lienhoop et al. ; Rashid & Pandit ).

perception and expectation of each service quality attribute

Most of these studies have applied the contingent valuation

of wastewater management were discussed in detail. The

method (CVM) for estimating WTP. While CVM has been

households’ WTP for the provision and maintenance of

often criticized for overstatement or understatement of

WWM infrastructure was also discussed. Next, different

WTP by the respondents, empirical studies have demon-

CVM techniques were also tested in the FGDs and after

strated that WTP can be accurately estimated with carefully

observing the responses and the comfort level of the partici-

designed and pre-tested CVM surveys (Memon & Matsuoka

pants, the bidding game elicitation technique of CVM was

; Venkatachalam ; Miller et al. ). The CVM

found as appropriate. Although the bidding game format

studies estimate WTP using several elicitation formats such

of WTP elicitation has some limitations, several precautions

as dichotomous choice, open-ended, bidding game and pay-

were taken in designing and conducting the bidding survey

ment card (Venkatachalam ). These elicitation formats

as speciﬁed by different researchers (Whittington et al.

have their own merits and limitations, and while none of

; Mcfadden ; Gunatilake et al. ).

the techniques have been proved to be perfect in eliciting

The questionnaire applied for the household survey was

true WTP (Venkatachalam ; Miller et al. ), most of

also tested in FGDs. The questionnaire includes questions

the WTP studies conducted in developing countries have

on (a) the socioeconomic characteristics of the households

applied and recommended the use of bidding game format

and respondent, (b) degree of importance of attributes, (c)

for eliciting WTP (Gunatilake & Tachiiri ).

perceived service level for each of these attributes, (d) level

Thus, all approaches adopted for analysing users’ percep-

of satisfaction for each attribute and overall service quality,

tion of service quality have some advantages and limitations.

(e) expected service levels for each attribute and (f) WTP

Hence, the present study determines rural households’ per-

for the provision and maintenance of the service in an

ception of service quality attributes of WSM facilities using

open-ended format. The attributes’ importance and level of

both the stated and derived importance methods.

satisfaction is rated on a ﬁve-point Likert scale (5 ¼ very
important; 4 ¼ important; 3 ¼ neutral; 2 ¼ less important;
1 ¼ not important) (5 ¼ very satisﬁed; 4 ¼ satisﬁed; 3 ¼ neu-

METHODOLOGY

tral; 2 ¼ dissatisﬁed; 1 ¼ very dissatisﬁed), respectively. The

Selection of attributes of WSM

and FGDs were tested through experts’ opinion surveys. A

validity of attributes identiﬁed after the literature review
total of 20 experts from different ﬁelds, such as representaThe attributes of rural WSM were identiﬁed from the avail-

tives of GPs, academicians, NGOs and government ofﬁcials

able literature on wastewater management in rural and

were surveyed. The experts were asked to rate the attributes

urban areas. The identiﬁed attributes were selected based on

on a ﬁve-point Likert scale (5 ¼ very important; 4 ¼ impor-

the researcher’s analytical judgement of probable application

tant; 3 ¼ neutral; 2 ¼ less important; 1 ¼ not important).
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Service quality attributes of WSM selected for the study

Attributes

Deﬁnition and units

Dissipation time of stormwater

Time is taken in the clearing of stormwater from streets and drains after heavy rain (minute/s)

Distance to community drains

The distance of community drains from the household (feet)

Availability of closed drains

Street length with closed/covered drains (percentage)

Availability of concrete drains

Street length with concrete drains (percentage)

Distance of wastewater treatment
and disposal site

Distance of wastewater disposal site from individual household (metre)

Maintenance of drains

Repairing and replacement of damaged parts of community drains (instantly, routine, after some
time, not ﬁxed, never)

Overﬂow from drains

Frequency of ﬂooding of streets during the rainy season (never, occasionally, frequently, always)

Frequency of drain cleaning

Frequency of drain channel cleaning (number of times/year)

System for wastewater disposal

The techniques of wastewater treatment and disposal at the community level (leach pit, septic
tank, stabilization pond, duckweed pond, others)

Maintenance of wastewater disposal
system

Replacement, repairing and cleaning of wastewater treatment systems (instantly, routine, after
some time, not ﬁxed, never)

Maintenance agency

Type of agency for maintenance of wastewater treatment and disposal systems (GP, NGO, SHG,
PA, households, others)

Availability of drains

Street length with drains (percentage)

Finally, the data on the perceived service quality and

modiﬁcations. The analysis of FGDs data revealed that a

WTP for WSM infrastructure were collected through con-

three-point Likert scale (3 ¼ very important; 2 ¼ impor-

ducting a household survey in six Gram Panchayats (local

tant; 1 ¼ little importance) would be more appropriate to

administrative units) of Gaya District in Bihar, India. All

measure the stated importance of attributes in the house-

Gram Panchayats of the district were classiﬁed into six

holds’

groups based on the quality of sanitation infrastructure,

participants of the FGDs have opined that rural house-

survey.

Regarding

the

WTP,

most

of

the

including access to toilets and availability of drains

holds would pay for the maintenance and not for the

(Census of India ), to ensure inclusion of respondents

construction or provision of WSM infrastructure. The par-

with different levels of experience and awareness of the

ticipants also agreed to pay an average amount of INR

importance of improved sanitation services. Total sample

250 per year for the maintenance of provided WSM infra-

size was determined to be 1,404 (including 10% of samples

structure. Therefore, in the WTP section of the ﬁnal

for incomplete and/or no responses) considering the total

household survey, the bidding game format of CVM was

number of households in rural areas of the district. The

used and respondents were asked if they were willing to

total number of samples was ﬁrst allocated to different

pay INR 250 per year. Those who responded yes to this

Gram Panchayats (ﬁrst stratum) and next to each village

question were asked to state whether they would pay

(second stratum) of the Gram Panchayats in proportion to

more and when the answer was yes, they were asked the

the total number of households. The technique adopted for

amount in the open-ended format. When the response

the sample size calculation is described in detail in the

was no, the respondents were asked if they were willing

Appendix. Households within each village were randomly

to pay a lower value. In the case the response was yes,

selected for conducting a questionnaire-based interview

respondents were asked for the maximum amount they

with an adult household member available at the time of

were willing to pay and when the response was no, the

survey.

respondents were asked if they were willing to contribute

The household surveys were conducted using the

in the form of time involving physical labour related to

same questionnaire used during FGDs, with some

maintenance. The respondents who neither wanted to

Downloaded from http://iwaponline.com/washdev/article-pdf/10/1/36/723664/washdev0100036.pdf
by guest

40

M. Rashid & D. Pandit

|

Wastewater management in rural areas of India

Journal of Water, Sanitation and Hygiene for Development

|

10.1

|

2020

pay money nor wanted to contribute in the form of time

characteristics of the respondents as control factors. The

were asked to state the reasons for their choice.

respondents with zero WTP are initially eliminated from
the data used to build the model. The attributes of WSM

Data analysis

and socioeconomic factors with insigniﬁcant p values
(>0.1) are also removed from the ﬁnal model. The rankings

The present research determines the rural communities’ per-

of the attributes are determined using the regression coefﬁ-

ception of attributes of WSM using different techniques.

cients calculated for the attributes.

These techniques include the RIDIT analysis, which is
applied to the stated importance data collected from the
experts and households. This technique assigns a continuous

RESULTS AND DISCUSSION

quantitative value (varies between 0 and 1) to different categories of ordinal scale and the attributes rated on the scale

Socioeconomic description of respondents

through empirical cumulative probability transformation of
scale ( Jansen ; Rashid & Pandit a). Next, a relation-

The socioeconomic details of the respondents are presented

ship between the households’ satisfaction with individual

in Table 2. The majority of respondents are males belonging

attributes and overall quality of WSM was established using
ordered logistic regression (OLR). The ﬁve categories of satisfaction scale for individual service attributes (independent
variables) is dummy coded into 1 and 0 where ‘very satisﬁed’,
‘satisﬁed’ and ‘moderately satisﬁed’ categories are clubbed
together as 1, and the ‘dissatisﬁed’ and ‘very dissatisﬁed’ categories are coded as 0. The overall service quality (dependent
variable) was retained in its initial ordinal categories. This
was done because ﬁrst, the frequency of responses in the
very satisﬁed and satisﬁed groups were few for some of the
attributes and next, to ascertain the impact of individual attributes on overall quality in a form that would help to prioritize
them. Several models of OLR were tested, and insigniﬁcant
attributes with p values of more than 0.1 were removed
from the ﬁnal model. The regression coefﬁcients estimated
for the attributes are used to rank the attributes.
Service quality gap analysis is another technique applied
to identify the rural communities’ perception of WSM infrastructure. The gap in the service provision is determined by
calculating the gap between perceived and expected service
quality of individual attributes. While the zero differences in
service quality are coded as 0, the difference of one and
more is coded as 1 for each service attribute and each
respondent. The proportion of households that found a
gap in the service provision is used to determine the households’ perception of different aspects of WSM infrastructure.
Finally, a relationship between the service quality gap
for each attribute and WTP for maintenance is established
using an OLR. The model also includes socioeconomic

Downloaded from http://iwaponline.com/washdev/article-pdf/10/1/36/723664/washdev0100036.pdf
by guest

Table 2

|

Share of survey respondents in different socioeconomic groups

Socioeconomic groups

% of total respondents

Total number of respondents

1,250

Age (years)
<30

15

30–39

36

40–49

30

50

19

Level of education
Illiterate

20

Primary school

17

Middle school

22

Secondary school

15

Senior secondary school

17

Graduation and above

9

Economic status
Below poverty line (BPL)

35

Low income

24

Middle income

23

High income

18

Type of drains
Concrete

51

Earthen

31

Mixed

18

Connectivity to community drains
Yes

80

No

20

41
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to the age group of ‘30–49 years’. Only 15% respondents are

drains dispose of the wastewater of a single household

females, which is due to traditional family hierarchy and

whereas community drains collect wastewater from a

values that restrict females from freely interacting with out-

number of households and different parts of the village.

siders in rural India, particularly with stranger males. Eighty

Community drains can further be classiﬁed into primary

per cent of the respondents reported the availability of some

and secondary drains. Primary community drains run

type of household drain and its connectivity with commu-

through the length and breadth of the village, and a majority

nity drains. While household drains dispose of wastewater

of the households connect their wastewater outlets into

of a single household, community drains collect wastewater

these drains, which ﬁnally discharge the wastewater at the

from a number of households and different segments of the

end of the habitation. Secondary community drains collect

habitation. Out of the total respondents with household

wastewater from two or more households and dispose of it

drains, 51% have concrete drains, 31% earthen drains and

into primary community drains, as shown in Figure 1.

18% mixed drains (Table 1).

During the survey, most of the community drains were
found to be open with concrete or earthen lining and inap-

The existing condition of WSM infrastructure in villages

propriately designed in terms of their proﬁle with the
width and depth remaining the same from the beginning

In surveyed villages, surface drains are found to be the pre-

to the end in many cases. Consequently, wastewater over-

ferable means for stormwater disposal and for disposing of

ﬂows from these drains frequently in the lower sections

the wastewater generated from the households and commu-

where a number of drains merge, and the number of house-

nity facilities. Surface drains in the villages can be classiﬁed

holds connected to a particular drain increases. Community

as household drains, and community drains. Household

drains are also not properly maintained and cleaned. The

Figure 1

|

WSM facilities and system in a surveyed village (Natesar).
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Importance of attributes from households’ and experts’ perspective

places the lining of the concrete drains was broken. The vil-

Users*

lagers also stated that no one maintains and cleans the
community drains except for a few households that clean

|

Experts**

RIDIT

RIDIT

Attributes

value

Rank

value

Rank

Dissipation time of stormwater

0.37

1

0.51

8

Distance to community drains

0.38

2

0.62

9

Availability of closed drains

0.39

3

–

–

the community drains located in front of their house,
although not regularly. Proper wastewater treatment systems
have also not been found in any of the surveyed villages,
with only a few households stating that they use pits for
wastewater treatment and disposal which is further reused
for gardening. Some of the households also reported reusing
the wastewater for gardening and irrigation of crops without
treatment. The untreated wastewater from the primary
drains is directly discharged onto agricultural land, waste
land and different water bodies like tanks, ponds, canals

Availability of concrete drains

0.40

4

0.69

10

Distance of wastewater treatment
and disposal site

0.47

5

0.39

2

Maintenance of drains

0.48

6

0.31

1

Overﬂow from drains

0.49

7

0.49

7

Frequency of drain cleaning

0.50

8

0.46

5

System for wastewater disposal

0.55

9

0.42

3

0.62

10

such as foul odour, mosquitoes, rodents and others, resulting

Maintenance of wastewater
disposal system

–

–

from improper wastewater disposal. The disposal of waste-

Maintenance agency

0.63

11

0.43

4

water together with stormwater contaminates surface

Availability of drains

0.70

12

0.47

6

and rivers. The households have reported several problems,

water bodies and underground water causing diseases, as

*Kruskal–Wallis statistics (W) ¼ 1,900.94; critical Chi-square ¼ 19.68; degree of freedom df

reported by the villagers. Disposal of wastewater on agricul-

(12  1) ¼ 11; level of signiﬁcance ¼ 0.05.

tural land also leads to frequent ﬁghts and quarrels among

**Kruskal–Wallis statistics (W) ¼ 28.24; critical Chi-square ¼ 16.92; degree of freedom df
(10  1) ¼ 9; level of signiﬁcance ¼ 0.05.

the inhabitants of the villages due to loss of fertility of agricultural lands resulting from continuous discharge of

surveyed villages, but closed and concrete drains were miss-

wastewater on the same land. In some villages, ponds are

ing. Another reason for the lower importance given to

used to collect wastewater, as shown in Figure 1. These

‘availability of drains’ is because villagers dislike the pres-

ponds are used for ﬁsh rearing and crop irrigation as well

ence of open drains in every street. The experts consider

as other purposes. They are small in size and usually over-

‘maintenance of drains’ as the most important attribute fol-

ﬂow during the rainy seasons.

lowed by ‘distance to and type of wastewater treatment
and disposal system’, and they perceive the ‘availability of

Determinants of rural communities’ perception

concrete drains’ as the least important. Some of the attributes like ‘availability of closed drains’ and ‘maintenance

Results of stated importance

of wastewater treatment and disposal system’ are not rated
by the experts because these attributes were included in

Table 3 shows the attributes inﬂuencing the rural house-

the study after their suggestions.

holds’ perception of WSM facilities derived from the
importance stated by the respondents and the experts. The

Analysis of satisfaction

most important determinant of households’ perception is
‘dissipation time of stormwater from drains’ followed by ‘dis-

The estimation of perception through establishing a relation

tance to community drains’, and ‘availability of drains’ is

between households’ satisfaction for individual attributes

stated as the least important determinant. While ‘availability

and overall quality reﬂect the inﬂuence of individual attri-

of closed drains’ and ‘availability of concrete drains’ are con-

butes on the perception of overall quality and help in

sidered as important, ‘availability of drains’ (availability of

identifying attributes that need improvement to increase

any drain in the street) is stated as less important. This is

the users’ satisfaction of overall quality. The results of the

because drains were available in almost all streets of the

OLR presented in Table 4 show that the attributes included
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of the above-mentioned attributes may be due to rural

Determinants of households’ perception of the overall quality of WSM

people’s experience of the service. In the case of ‘availability

95% Conﬁdence
interval

of drains’, drains are available in almost all streets of the vil-

Lower

Upper

lages and several people have stated that they do not like the
Ranks

presence of drains in all streets. Wastewater disposal sys-

Attributes

Estimate

bound

bound

Distance to community drain

2.012*

1.508

2.516 6

tems were not found in several villages, and people are

Dissipation time of stormwater

2.251*

1.776

2.726 5

thus not aware of their advantages and disadvantages,

Overﬂow of drain water

2.863*

2.434

3.291 1

which may be a reason for the low importance of attributes.

Frequency of drain cleaning

1.210**

0.317 2.738 11

The derived weights of some attributes are more close to the

Distance to wastewater
disposal site

2.409*

2.012

weights given by the experts, except for a few attributes

Availability of drains

1.649*

0.478

2.821 10

Availability of concrete drains

1.799*

1.297

2.302 8

Availability of closed drains

1.914*

1.037

2.791 7

System for wastewater disposal

1.771*

0.398

3.143 9

Maintenance of drains

2.598*

2.012

3.184 2

The results of the gap model are presented in Table 5, and

Maintenance agency

2.298*

1.795

2.802 4

shows that improvement of ‘distance to community drains’

2.807 3

where experts’ ranking and users’ ranking of attributes
differ from each other.
Gap analysis

and ‘availability of closed drains’ would improve the rural

Model ﬁt
2LL (intercept)
2LL (ﬁnal)
Chi-square (df ¼ 11)
2

Nagelkerke R

1,205.882

households’ perception of WSM infrastructure. Mainten-

244.779

ance of provided facilities is another important concern

961.105*

of the households as a considerable proportion of house-

0.707

holds want improvement in ‘maintenance agency’ and
‘maintenance of drains’. The gap for ‘frequency of drain

**p value  0.10; *p value  0.05.

cleaning’ is not estimated because the attribute is not applicable in any of the villages. While comparing the results of
in the model can explain about 71% of variations in rural

a gap analysis with the results of earlier techniques shows

households’ satisfaction of overall service quality of WSM

that although more than 90% of households want

facilities. The ﬁndings indicate that while ‘overﬂow of
drain water’, ‘maintenance of drains’ and ‘distance to wastewater disposal site’ are major determinants, ‘frequency of

Table 5

|

Proportion of households that expect improvement in attributes of WSM
facilities

drain cleaning’ is the least important determinant of households’ satisfaction of overall service quality of WSM
infrastructure. The lower importance of ‘frequency of drain
cleaning’, ‘type of wastewater treatment system’ and ‘availability

of

covered

drains’

in

determining

overall

satisfaction is due to users’ lack of experience of these attributes as these service aspects were absent in most of the
villages and users were asked to state their satisfaction
level against the available service quality.
While the relative importance of ‘availability of drains’
and ‘wastewater disposal system’ is low, which is similar
to earlier ﬁndings on stated importance of attributes, the
derived and stated importance of other attributes vary signiﬁcantly. The low level of derived and stated importance
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Percentage of
Attributes

households

Rank

Dissipation time of stormwater

53

9

Distance to community drains

98

1

Availability of closed drains

97

2

Availability of concrete drains

63

7

Distance of wastewater disposal site

49

10

Maintenance of drains

85

5

Overﬂow from drains

69

6

Frequency of drain cleaning

–

–

System for wastewater disposal

97

2

Maintenance agency

91

4

Availability of drains

55

8
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improvement in ‘distance to community drains’, availability

interested to contribute their time have stated different

of closed drains, and wastewater disposal systems, their

reasons for their unwillingness. The majority of the house-

inﬂuence on households’ satisfaction of overall quality is

holds have stated ‘government should pay’ (32%) and

less. On the other hand, some attributes such as ‘distance

expected ‘failure of the program’ (32%) as the reasons for

to wastewater disposal site’, ‘overﬂow from drains’ and

their unwillingness to contribute cash or time, as shown in

others have higher impact on overall quality, but their rela-

Figure 2.

tive weights in the gap model are low. These ﬁndings

Figure 3 presents the households’ demand and the main-

suggest that users’ experience and awareness of service

tenance cost they want to pay for the WSM infrastructure.

inﬂuences their degree of satisfaction of service quality.

The average amount they want to pay is about INR 246

The relative importance of attributes determined through

and the conﬁdence interval of WTP at 90% is INR 243–

the gap model is closer to the weights given by the experts,

249. The ﬁndings indicate that about 97% of respondents

with some exceptions.

would pay a maintenance cost of about INR 250. The
change in the proportion of respondents’ WTP for mainten-

Willingness to pay

ance cost is relatively lower, from INR 250 to INR 350, but
WTP sharply declines above INR 350, as shown in Figure 3.

A considerable proportion (80%) of the sampled households

This section discusses the inﬂuence of perceived service

is found to be willing to pay for the maintenance of

quality of attributes of WSM infrastructure and impact of

improved WSM infrastructure and facilities, as shown in

socioeconomic factors on rural households’ WTP. The

Figure 2. A majority of the households (53%) was comforta-

Nagelkerke pseudo R2 of the model (0.590) suggests that

ble in paying INR 250. The households (31%) who did not

about 59% variation in households’ WTP can be explained

want to pay money have stated to contribute their time

through the rural households’ perception of various service

involving physical labour for maintenance works. The

quality attributes and their socioeconomic characteristics, as

respondents that neither want to pay in cash nor are

shown in Table 6. However, the inﬂuence of socioeconomic

Figure 2

|

Different aspects of WTP for the maintenance of WSM infrastructure.
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factors on WTP is more than the perceived service quality of
the attributes. The improvement of perceived service quality
of various attributes such as ‘maintenance or cleaning of
drains’, ‘wastewater disposal system’, ‘availability of closed
drains’ and a few others would inﬂuence the households’
attitude towards WTP for the operation and maintenance
of WSM facilities. In the case of socioeconomic factors,
economic status of the respondents has a greater inﬂuence
on WTP than level of education. The respondents with a
higher level of education and income would be likely to contribute more money than the illiterate and less educated
Figure 3

|

respondents and poor people. While WTP values estimated

Households WTP for the maintenance of improved WSM facilities.

in the study are not accurate and do not match with actual
Table 6

|

Ordered logistic regression analyses of determinants of WTP for maintenance

maintenance cost in real life, it gives an idea about rural
people’s WTP for improvement and maintenance of differ-

95% Conﬁdence
interval

ent aspects of WSM infrastructure and helps in analysing
the impact of perceived quality on WTP and vice versa.

Variables

Estimate

Lower
bound

Upper
bound

Rank

Maintenance of drains

1.064**

0.438

1.690

1

System for wastewater disposal

0.574**

0.192

0.957

2

Availability of closed drains

0.543**

0.232

0.855

3

Availability of concrete drains

0.340**

0.035

0.646

4

The current research ﬁnds that rural people prefer to dispose

Frequency of overﬂow

0.331**

0.040

0.622

5

of wastewater offsite because every village has a good net-

Distance to wastewater disposal
site

0.306*

0.038 0.650

6

work of drains used to dispose of household wastewater

Dissipation time of stormwater

0.272*

0.056 0.599

7

CONCLUSION

and stormwater. Therefore, policymakers should not only

Level of education

focus on the provision of on-site wastewater treatment and
disposal systems, but offsite treatment and disposal systems

Illiterate

Reference

Lower primary school

0.679**

0.214

1.143

villages lack proper infrastructure for wastewater treatment

Upper primary school

1.153**

0.704

1.602

and disposal, which remains stagnant in nearby ditches for

Secondary school

1.868**

1.352

2.385

several days, creating another set of problems. Hence, it is

Senior secondary school

1.975**

1.444

2.505

required to provide proper infrastructure in villages for

Higher education

2.239**

1.578

2.899

WSM.

should also be provided in rural areas. Further, most of these

Economic status

The study ﬁnds that rural communities’ perception of

Below poverty line

Reference

Low income group

1.103**

0.735

1.472

aspects and it also inﬂuences their WTP. The ﬁndings of

Middle income group

3.423**

2.968

3.879

the study suggest that the attributes of WSM inﬂuencing

High income group

3.546**

3.031

4.062

rural households’ perception vary across approaches

WSM infrastructure depends on the quality of different

Model ﬁt

applied in the study for analysing perception and prefer-

2LL (intercept)

1,815.32

ences. Therefore, it is necessary to apply different

2LL (ﬁnal)

1,095.01

approaches for analysing rural households’ perceptions

Chi-square (df ¼ 18)

720.32**

while formulating policies on rural WSM in future. The

Nagelkerke R2

0.590

importance of attributes estimated using derived methods

*p value  0.10; **p value  0.05.
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experts. However, the relative weights of some attributes
vary between households and the experts. Therefore, local
communities’ perception should also be considered while
planning and designing WSM facilities for rural areas.
In the study, WTP is included to see its effect on villagers’ desire for improvement in service quality of the
WSM infrastructure. The results suggest that a majority of
rural households are willing to contribute either money or
time for the maintenance of WSM facilities, but they do
not want to contribute to the provision of infrastructure.
Therefore, it is necessary to make them aware of the importance and beneﬁts of WSM because WTP increases with an
increase in level of education as found in the current
research. The dominance of male respondents in the study
may have an inﬂuence on the results and this should be
addressed in future works.
The ﬁndings of the present research can be used by local
government agencies and organizations concerned with the
improvement of rural sanitation for providing WSM infrastructure as per the perception and choice of the local
population. However, there is a need to study the perspectives of households belonging to different socioeconomic
groups and regions as perception varies from person to
person over space and time and this aspect should be
dealt with in future research.

SUPPLEMENTARY MATERIAL
The Supplementary Material for this paper is available
online at https://dx.doi.org/10.2166/washdev.2020.033.
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