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This paper explores the influence of perception on behaviours associated with emptying of

faecal sludge from non-sewered sanitation systems using findings from a study on the

emptying behaviour of residents of Khulna city, Bangladesh. The purpose of the study was to

highlight perception as a behaviour determinants as well as develop perception management

strategies for the design, plan and implementation of effective behaviour change intervention

programmes with a focus on ‘scheduled emptying’. The study uses a mixed-method cross-

sectional approach to collect data through structured household questionnaire surveys, face-

to-face key informant interviews, group interviews, and structured observations. The study

revealed that the emptying behaviour of the community was reactive, untimely and unsafe

and over half of the systems had never been emptied, which was traced to emptying per-

ceptions that encouraged a laissez-faire attitude within households and the community. The

study concluded by proposing a perception management model to achieve behaviour change

towards scheduled emptying via perception change.
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Introduction

Non-sewered sanitation (NSS) systems (or onsite sanitation
systems [OSS]) are estimated to serve 2.8 billion people
globally (Cairns-Smith et al., 2014; Peal et al., 2014;

Strande et al., 2018), but the current reactive and emergency
emptying practice of users/owners of these systems is unsafe and
laden with risks of exposure to pathogenic organisms. To achieve
timely and safe scheduled emptying will require interventions
that address a change in the emptying behaviour of the com-
munity of users, but a clear understanding of their perception on
the subject matter is necessary to facilitate a behaviour change.
Scheduled emptying (desludging) that is regular, safe and pre-
ventive are conducted at intervals appropriate to local conditions
with emphasis on sludge accumulation, as well as containment
type and size. It also involves the use of approved mechanical/
motorised equipment (e.g., vacuum trucks) and trained manual
emptiers with personal protective equipment (PPE) (e.g., Gul-
pers) (Parkinson and Quader, 2008; Mondal, 2018; Mondal et al.,
2018; Kugedera, 2019). On the other hand, on-demand/emergency
emptying is unsafe and occurs only when the system overflows or
stops working (ISF-UTS and SNV, 2019; Mehta et al., 2019) or
effluents are directly discharged into the environment while
unsafe desludging is done manually by unskilled-workers with
improvised tools and no personal protective equipment (PPE)
could be fatal for the workers (Tyagi, 2017). The authors of this
paper conducted a study of 80 households in Khulna Ward 9
(Bangladesh) to determine the prevailing emptying behaviour in
the study area and the appropriate behaviour change strategies
required. An unexpected pattern came up from the study, which
implied that whatever emptying behaviour a person or group of
persons adopted depended on inherent individual or group per-
ceptions (Bargh and Ferguson, 2000). In essence, owners and/or
users of OSS often based their emptying behaviours on their
perceptions rather than on any scientific measures or regulatory
directives and standards (Taylor, 1975).

The related health and safety risks of exposure to users and
workers make it expedient to address how sanitation containment
technologies (e.g., septic tank, aqua privies and pit latrines) are
emptied because inappropriate collection and delivery of faecal
sludge for proper treatment cause serious public and environ-
mental health consequences (Eales, 2005; Kengne et al., 2011; Peal
et al., 2014; Murungi and Pieter van Dijk, 2014; Strande et al.,
2018). When desludging is irregular or delayed it affects the
effective functioning of the sanitation containment system and
then lead to overflow and spill over into the surrounding envir-
onment with poor quality effluents (ISF-UTS and SNV, 2019;
Mehta et al., 2019). Worse still, these poor quality effluents most
often end up in waterbodies, soil and urban spaces, which could
negatively impact the health and environment of close commu-
nities (Peal et al., 2014; Strande et al., 2014; Appiah-Effah et al.,
2014; Mills et al., 2019). Also, even though some studies have
suggested that it is best to desludge septic tanks (for example)
every 2–5 years depending on number of users (Gill et al., 2016;
Mehta et al., 2019), some systems are not emptied for up to 20
years and end-up with solidified sludge that are really difficult to
remove (ISF-UTS and SNV 2019; Mehta et al., 2019). This
practice is prevalent in most developing countries due to con-
siderable technological and social obstacles (Mills, 2013; Peal
et al., 2014, Kirsch and Hammersley-Mather, 2017; Balasu-
bramanya et al., 2017) where sanitation facilities such as latrines/
toilets are mostly constructed poorly with sub-standard materials
and limited spaces. Also, desludging vehicles and equipment are
hindered due to poor accessibility, high exposure to faecal matter
during collection and transportation, as well as blockages from
the use of bulk materials from anal cleansing, menstrual hygiene
and solid waste disposal (Thye et al., 2011; Nakagiri et al., 2016;

Kirsch and Hammersley-Mather, 2017). This is then com-
pounded by the accumulation of faecal sludge in the environment
and human settlements when emptying is delayed and unsafe
(Dodane et al., 2012; Strande et al., 2018; Schoebitz et al., 2017). A
study of 12 cities across Africa, Asia and South America showed
that in some situations faecal sludge remained buried even
when the containment was full and in other cases some users
adapted their containers so that they could continue using them
even after they had filled up by allowing the contents to overflow
into an open drain or local informal sewer (common in Ban-
gladesh and Indonesia) (Mills, 2013; Strande et al., 2018). Also, in
Tanzania, households delayed emptying of toilets/latrines as long
as possible, and then resorted to unsafe practices like ‘flooding
out’ (Jenkins et al., 2015). Most of the sewage, faecal sludge and
almost all of the septage generated by an average Indian city is
disposed of untreated into open drains and peri-urban fields
(Prasad and Ray, 2019).

This prompted the need to consider how individual and social
perceptions could influence sanitation behaviour and how
understanding this relationship could improve behaviour change
intervention strategies for sanitation practices. Previous studies
reveal that perception could create appropriate attitudes that lead
to intentions to perform a desired behaviour (e.g., scheduled
emptying for safely managed sanitation). They suggest that per-
ception and behaviour are intimately linked; and the magnitude
of the perceptual input is positively related to the magnitude of
the resulting behavioural effects (Bargh et al., 1996a (Social
ignition: the automatic activation of motivational states. New
York University. Unpublished manuscript); Bargh et al., 1996b;
Dijksterhuis and van Knippenberg, 1998). Perception forms
behavioural representations that are automatically activated in
memory, and once activated, can guide actual attitudes, intentions
and then behaviour (Bargh and Chartrand, 1999; Bargh and
Ferguson, 2000). Perception, in this case, refers to an under-
standing of the world constructed from information obtained by
sensual interactions (Scherer and Walbott, 1994; Lewis, 2001) and
personal experiences of the phenomena, causes and its effects,
which then influence corresponding actions taken by individuals,
groups or communities (Prinz, 1990, Bagheri et al., 2008; Cookey
et al., 2016). Therefore, emptying perceptions of onsite sanitation
systems (OSS) {or non-sewered sanitation systems (NSS)} could
create attitudes that lead to certain intentions, which then finally
result in the performance of timely and safe emptying behaviour.

Over the years there have been several sanitation behaviour
change intervention programmes to combat these deleterious
practices, but it has been argued that only very little change has
occurred, while many of these programmes do not target ‘emp-
tying behaviour’. There are, however, no studies that address why
these programmes failed. Previous studies on NSS/OSS systems
emptying have mainly focused on technology, infrastructure,
enabling environment, cost recovery and business models
(Chowdhry and Koné, 2012; Kengne et al., 2011; Peal et al., 2014;
Jenkins et al., 2015; Strande et al., 2018) and only very few on the
psycho-social-cultural factors that influence current emptying
behaviour. Moreover, these few studies concentrated on identi-
fying behavioural factors responsible for unsafe and delayed
emptying practices (Harper et al., 2018; Kugedera, 2019). The
critical role of perception as a behavioural determinant has not
been considered in studies, except as descriptive elements in some
water, sanitation and hygiene (WASH) conceptual models (Jen-
kins and Scott, 2007; Curtis et al., 2009; Curtis et al., 2011;
Devine, 2009, 2010; Figueroa and Kincaid, 2010; Mosler, 2012;
Wood et al., 2012; Dreibelbis et al., 2013; Daniel et al., 2018;
Seimetz et al., 2016). Particularly, Rainey and Harding (2005)
identified individual perception of susceptibility and severity in
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their household water treatment behaviour model (which is not
directly a sanitation focus) (Curtis et al., 2009; Charcot, 1886;
Dreibelbis et al., 2013); while Mosler (2012) included the indi-
cators of the perception of vulnerability and severity in his risks,
attitude, norms, abilities and self-regulation (RANAS) behaviour
change model (Dreibelbis et al., 2013; James, 1890). In the course
of in-depth literature review, it became obvious that no study has
committed to explore the role of perception in sanitation beha-
viour and change interventions. As the main study from which
the focus of this paper was drawn highlighted the influence of
perception on sanitation behaviour, it made sense to further
explore the linkages revealed by the data (Kugedera, 2019).

Therefore, this paper seeks better perspectives on whether the
perceptions of OSS/NSS users/owners provide better insights for
designing emptying behaviour change intervention programmes?
The objective is to determine if OSS/NSS emptying perceptions
influenced the adoption of household/community emptying
behaviours in the study area and to highlight the need for more
studies on the influence of perception on sanitation behaviour (in
this case emptying) in order to develop appropriate fit-for-
purpose sanitation behaviour change intervention programmes.
The paper attempts a novel move to identify types of OSS
emptying perceptions with relevant cues and strenghteners, as
well as some corresponding management strategies. Moreover,
then subsequently, explore perception management as a key
ingredient in designing, planning and implementing effective
NSS/OSS emptying behaviour change intervention programmes
to achieve safely managed practice. One key offshoot of the study
is the urgent need for in-depth study on the perceptions that
influence sanitation behaviour and how to predict perception and
behaviour for appropriate and context-specific change interven-
tions. This paper is divided into five sections: the first section
introduces the concept of perception in onsite sanitation emp-
tying, followed by the case study area with extensive deliberations
on issues of onsite sanitation emptying, as well as its impacts on
the ecosystems and surrounding environments. The next section
addresses the methodology of the study, which is followed by the
presentation of the results of the study. The paper ends with
discussions, recommendations and conclusion for the manage-
ment of onsite sanitation emptying perceptions to achieve the
desired emptying behaviour.

Theoretical foundation. Previous studies have highlighted the
linkages between perceptions and behaviour whereby perception
triggers the tendency to behave in a corresponding manner.
(Bargh, and Ferguson, 2000; Bargh et al., 1996b; Dijksterhuis and
van Knippenberg, 1998). This is based on the assumption that
perception and/or activation of a perceptual representation could
lead to the corresponding overt attitude and intention that results
in the performance of the desired behaviour (Koffka, 1925; Piaget,
1946; Berkowitz, 1984; Carver and Scheier, 1981; Mischel, 1973;
Bargh et al., 1996a (Social ignition: the automatic activation of
motivational states. New York University. Unpublished manu-
script); Dijksterhuis and van Knippenberg, 1998; Bargh and
Ferguson, 2000). Several studies have shown that perceptual and
behavioural representations are somehow intimately linked
(Schank and Abelson, 1977; Vallacher, 1993; Jordaan and Jor-
daan, 1989; Bock, 1986/1989; Dijksterhuis and van Knippenberg,
1998); for instance, Bargh et al. (1996b) demonstrated the
unconscious and unintentional effects of perception on behaviour
by indicating that behavioural representations can be auto-
matically activated in memory during perception, and once
activated, can guide actual behaviour (Bargh and Chartrand,
1999). Thus, perception is formed by an experiencing person or
perceiver who perceives something (either an object, person,

situation or relationship) in the context of the situation in which
the objects, events or person are perceived; thus, the processing
perception starts with sensual experiences of multiple stimuli and
ends with the formation of percepts (Dell, 1986; Lewis, 2001).
This implies that people are not only unaware of the information
that is activated during the normal course of perception, but also
of the way in which such information guides their judgements
and impressions of the world around them (Bargh, and Ferguson,
2000). Furthermore, the focus of any perception will dictate the
level of behavioural standard that becomes salient; and then
subsequently determines what action is undertaken (Dijksterhuis
and van Knippenberg, 1998).

Perhaps, then, identifying the perceptions of OSS/NSS users
and emptiers could provide insights into understanding and
predicting households’ and workers’ sanitation emptying beha-
viour, especially as perception of certain actions can lead to the
performance of those actions, and people exhibit imitative
behaviour from an early age onwards and mimic everything
(Saxena, 1971; Albarracín and Wyer, 2000; Ajzen, 1985; Bargh
and Ferguson, 2000). Also, the influence of perception on
behaviour has been shown to go beyond desirable behaviours
because people can imitate undesirable perceptions. For instance,
in a Tanzania study, a negative perception about certain types of
toilet/latrine emptying services (i.e., manual and/or mechanical)
in a community was significantly associated with the practice of
allowing faecal sludge to overflow into the environment (flooding
out) during rainy season (Jenkins et al., 2015). Furthermore,
perception could override any formal rules of emptying standard
and guideline requirements (Tom et al., 1987; Eidelberg, 1929;
Cookey et al., 2016), which consequently affects compliance.
Some studies have even suggested that perception-behaviour
determinants are crucial to understanding a wide array of social
psychological phenomena such as compliance and conformity,
emotional and behavioural contagion, empathetic reactions, risks/
hazards, beliefs and norms, abilities and attitudes, imitating and
modelling, mass media effects on behaviour, and behavioural
confirmation of stereotypes (Bargh et al., 1996b; Dijksterhuis and
van Knippenberg, 1998).

Perceptual cues provide the stimuli that trigger the actual
perception that creates the attitude required to produce the
intention to eventually perform the corresponding behaviour. If
perception and its cues influence individuals, households and
communities to develop sanitation emptying-related behaviour,
then their emptying behaviours could be based on what is
perceived and as influenced by the cues (Tom et al., 1987). Thus,
emptying behaviour change should begin from perception
modification (Bargh and Ferguson, 2000). In this paper, we have
developed four-constructs of NSS/OSS emptying perception-
behaviour determinants derived from the theory of Planned
Behaviour (Ajzen 1985) and adopted from the RANAS model
(Mosler, 2012): (i) perception of risks/hazards of emptying; (ii)
perception of desired emptying behaviour; (iii) perception of
emptying norms; and (iv) perception of emptying ability. In
addition to the above, six perception cues were identified in this
paper that could provide the necessary triggers for stimulating
and priming actual emptying perceptions. These perception cues
are: (i) past emptying behaviour; (ii) sanitation belief system; (iii)
consequences of previous emptying experience; (iv) sanitation
norms; (v) sanitation situational factors; and (vi) confidence in
ability to empty facility effectively. Also, two perception
strenghteners were also identified: (i) information, and (ii)
cognitive processes. Figure 1 illustrates how perceptions could
influence NSS/OSS emptying behaviour and the components are
reflected in Table 1.

The assumption is that perception cues supported by
appropriate information and the ability to cognitively process
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knowledge will create perceptions that lead individuals, house-
holds and communities to produce corresponding attitudes,
which then determine intentions towards a practice or activities
(Tankard and Paluck, 2016; Etikan et al., 2016) (in this case OSS/
NSS emptying) that guide equivalent behaviour (either to empty
or not to empty). Deliberate and systematic management of these
processes can be used to prime the kind of perceptions that lead
to the desired behaviour (i.e., organised/scheduled emptying).
This indicates that a comprehensive understanding of the psycho-
social-cultural influences of perceptions on behaviour can provide
concrete information on how and why residents choose a
particular emptying behaviour and could be an entry point into
designing an effective behaviour change intervention programme.
We can, thus, conclude that to achieve a desirable emptying
behaviour change with sanitation containment systems (i.e.,
toilets/latrines) will require proper understanding of emptying
perceptions and with associated perception cues (perception
stimulus).

Materials and methods
Study area—Khulna physical features. The corresponding study
was carried out in Ward (smallest administrative urban unit) nine
of Khulna City Corporation (KCC) made up of total population
of 31,883. Khulna is located in the south-western part of Ban-
gladesh with a total population of 1.5 million and density of
32,859 persons/km2 in a total area of 45.65 sq.km (Alam and
Mondal, 2019) (Fig. 2). The city obtained its status as a formal
town after the establishment of the municipality in 1884 during
the British colonial regime (BBS, 2015) and is the third largest
industrial city with the second largest seaport in Bangladesh. It is
an important hub of trade and commerce, hosts many national
companies and is one of the two principal naval-command cen-
tres of the Bangladesh Navy. Khulna is made up of 36 munici-
palities, 22 towns, 31 wards and 1134 slums (Kabir and

Salahuddin, 2014). The city is located in the south-western part of
the country between Latitude 220 47’16” to 220 52'16” North and
890 31’36” to 890 34’35” East and lays along the banks of River
Rupsha and Bhairab with an elevation of 4 m above sea level
(Islam, 2016, Wikipedia contributors, 2020). The climatic con-
ditions of Khulna is generally humid during summer and pleasant
in winter with an average rainfall of 1605 mm and temperatures
range of 12.5 to 35.5 °C. Khulna is considered the gateway of the
Sundarbans, the world’s largest mangrove forest and home of
Bengal tigers. It is north of the Mosque city of Bagerhat, a
UNESCO World Heritage Sites (WHO and UNICEF, 2017).

At a national scale, Bangladesh has made a remarkable
improvement in sanitation coverage by reducing open defecation
to 1% in 2015 with an improved sanitation coverage of 61% (Opel
et al., 2012). However, 28% of the population still use shared
latrines and 10% use unimproved latrines (Opel et al., 2012).
Khulna city relies fully on on-site sanitation technologies such as
septic tanks, pour flush and pit latrines. Septic tanks are dominant
in the city centre in multi-storey buildings, whereas peri-urban
areas and low-income communities mainly utilise pit latrines
(Roy, 2014; Eawag/Sandec, 2015; SNV, 2014). The city has one
decentralised wastewater treatment plant designed to handle final
treatment and disposal of faecal sludge from on-site sanitation
systems (Ross et al., 2016a, 2016b).

Institutional arrangement for non-sewered sanitation systems.
The institutional arrangement for delivering NSS and faecal
sludge management services in Khulna is vested in two govern-
ment organisations: Khulna City Corporation (KCC) and Khulna
Water Supply and Sewerage Authority (KWASA). Both are part
of the Local Government Division of the Ministry of Local
Government Rural Development and Cooperatives
(MoLGRD&C) (SNV, 2014). The Conservancy Section of KCC is
the main unit responsible for the provision of sanitation services,

Fig. 1 A non-sewered sanitation emptying perception-behaviour trajectory. It attempts to illustrate perception cues supported by appropriate information
and the ability to cognitively process knowledge will create perceptions that lead individuals, households and communities to produce corresponding
attitudes, which then determine intentions towards a practice or activities that guide equivalent behaviour (i.e., either to empty or not to empty). It is based
on findings of the interlinkages between perception and behaviour.
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especially on-site sanitation facilities emptying services, street
sweeping, surface drainage cleaning and solid waste management
(Mansour et al., 2017). KCC along with various Non-
Governmental Organisations (NGOs) and informal private ser-
vice providers are major stakeholders responsible for the provi-
sion of sanitation systems emptying services in many parts of the
urban areas (Mansour et al., 2017). KWASA is a corporatized
utility with a mandate to ensure water supply, drainage and
sewerage services. However, in the case of Khulna, where the city
is fully dominated with NSS infrastructure, KWASA may have to
require different governance and management strategies to
improve their capacity and competencies to improve service
delivery for OSS. Also, major sources of financing for activities of
KWASA are mainly from tariff revenues. However, capital
investments are usually financed by the central government
(MoLGRD&C, 2017).

The main legal instruments that specifically clarify the roles
and responsibilities of the various actors involved in the broader
faecal sludge management (FSM) with reference to on-site
sanitation infrastructure emptying services is the Institutional
and Regulatory Framework for Faecal Sludge Management (IRF-
FSM) of 2017 (BNBC, 2014). IRF-FSM clarifies the roles and
responsibilities for FSM, re-affirming Ministries’ lead role in
policy making, City Corporation and municipalities’ roles in
ensuring services, and the need for partnership with Khulna
Water Supply and Sewerage Authority (KWASA) where relevant.
The framework also make provisions for guidelines on the design
of households and communal treatment facilities; specifies the
role of private sector participation; and identifies the need of the
Ministry of Local Government Rural Development and Coopera-
tives (MoLGRD&C) to set up a unit within the KCC and Khulna’s
36 municipalities for the delivery of FSM services with special

Table 1 Interpretation of components of the non-sewered sanitation emptying perception-behaviour determinants.

Components Interpretation

Emptying perceptions
Perception of risk/hazards of emptying Perceived susceptibility or vulnerability to the emptying behaviour and severity of the expected

consequences (positive and/or negative) that may result from performing that behaviour (Hochbaum,
1958; Rosenstock, 1966; Becker, 1974; Sharma and Romas, 2012; Morris et al., 2012; Mosler, 2012).

Perception of desired emptying behaviour Perceived attitude and the intention that support the performance of the desired emptying behaviour is
dependent on one’s attitude and intention to perform the appropriate emptying behaviour, in this case
scheduled emptying (Fishbein and Ajzen, 1975; Funk and James, 2001/2006; Grizzell, 2007; Mosler,
2012; Neil et al., 2016; Loritoa et al., 2019).

Perception of emptying norms Perceived norms based on their unique local experiences that become a reality to guide behaviour,
even when the perceptions are inaccurate. Its unique feature is the emphasis on social influence,
external and internal social reinforcement (Tankard and Paluck, 2016; Wicker, 1969; Bandura, 1971;
Fishbein and Ajzen, 1975; Chartrand and Bargh, 1999; Munro et al., 2007; Mosler, 2012; Neil et al.,
2016).

Perception of emptying ability Perceived ability and self-efficacy to effectively perform the desirable emptying behaviour, in this case
scheduled emptying. It is influenced by a person’s specific capabilities and situational (barriers and
facilitators) factors (Bandura, 1971/2000/2004; Gollwitzer and Sheeran, 2006; Schwarzer, 2008;
Mosler, 2012).

Perception cues
Past emptying behaviour Priming of future practice to influence current perception based on past performance that determine

whether to repeat that emptying behaviour or not (Liska, 1984; Eagly and Chaiken, 1993; Albarracin and
Wyer, 2000; Fuster and Bressler, 2015; Hollingworth and Barker, 2017).

Sanitation belief system The belief systems of individuals, households, and communities could create the perception that may
influence emptying behaviour. Perceptual belief systems are much richer, detailed and a good
behaviour determinant in their content (Armstrong, 1961; Rosenquist, 2005; Koottatep et al., 2019).

Consequences of previous emptying
experience

The consequences (positive or negative) of previous emptying experiences may likely influence the
subsequent actual emptying perception that could determine future emptying behaviour to be adopted
(Skinner, 1953).

Sanitation norms Traditions, customs, and religious beliefs provide cues that activate corresponding emptying
perceptions that could trigger the attitudes and intentions to act on that behaviour (Darnton, 2008;
Mosler, 2012; Tankard and Paluck, 2016).

Sanitation situational factors The unique and dynamic contexts that influence emptying perception-behaviour adoption. Issues such
as the household’s educational and socio-economic levels, the quality of facilities, compliance to
regulations and enforcement of sanitation laws, and general environmental conditions of the location
will definitely influence emptying perception-behaviour links (Mosler, 2012; Koottatep et al., 2019;
Navarro, 1994; van Vliet et al., 2011; Ahmed and Hassan, 2012; Novotny et al., 2018).

Confidence in ability to empty facility
effectively

The self-accepted capabilities that activate perceptual representations, which may produce the desired
corresponding emptying behaviour (Bruner, 1957; Prinz, 1990; Dijkersterhuis and Knippenberg, 1998;
Ferguson and Bargh, 2004; Canal-Bruland and Van Der Kamp, 2009; Mosler; 2012).

Perception strenghteners
Information Perceptual actions and decisions guided by detail of instructions that influence what is being perceived.

The right kind of emptying information provides the stimulation needed to guide emptying perception
that produce the desired behaviour (Park et al., 1988; Brewer and Lambert, 2001; Tacca, 2011; Mulder,
1979; Chemero, 2003).

Cognitive processes Knowledge and understanding captures roughly the capacity and thoughts that could exert significant
influences on perception-behaviour determinants (Fodor, 1983; Firestone and Scholl, 2015; Sydhagen,
2017; Michel, 2019).
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reference to emptying of on-site sanitation infrastructure
(MoLGRD&C, 2017, BNBC, 2014).

In addition, priorities are given for the: (i) management of
faecal sludge from septic tanks and pit latrines such that all sludge
should be collected, transported and disposed, safely and
regularly in an environmental friendly manner; (ii) develop
innovative technologies that are appropriate to local conditions
for emptying, collection, treatment and safe disposal of faecal
sludge; (iii) build FSM and regulatory capacities of local

governments in Khulna; (iv) implement relevant national
sanitation policies and laws, as well as bylaws for timely, safely
and regularly emptying of septic tanks and pit latrines; and (v)
provide technical and business support to the private sector in
sludge management, recycling and sale of compost or other
products (MoLGRD&C, 2017). The Bangladesh National Build-
ing Code (BNBC) is another critical legal instrument relevant for
improved management of OSS emptying and other associated
technical operations and maintenance (Repon et al., 2015).

Fig. 2 Map of Khulna City Corporation. Map of Khulna City Corporation showing the location of Ward 9 in the study area and other specific study sites.
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This regulation makes provision for the formal approval of septic
tank design and construction with appropriate technical specifi-
cations for controlled discharge of effluents into the subsurface
disposal field and/or seepage pits where public sewers are not
available. This regulation prohibits the discharge of effluents from
septic tanks into open water sources and prescribe minimum
septic tank capacity for different types of households. Also, the
BNBC makes provision for the emptying frequency of a septic
tank, which should be performed within a minimum of 6 months
interval and maximum once a year (Repon et al., 2015).

On-site sanitation systems emptying services. Emptying on-site
sanitation systems in Khulna is demand-driven, which makes
homeowners and/heads of households responsible for engaging
service providers and paying for the services. The OSS emptying
is mostly done by informal workers known as ‘sweepers’ (Clasen
et al., 2010), and emptying behaviour could be characterised as
being reactive and unsafe (Wikipedia contributors, 2020, Mondal,
2018, ISF-UTS and SNV, 2019). This makes for unsystematic and
inadequate emptying that often contaminates the environment
and poses serious public health hazards to the vulnerable popu-
lation (Ross et al., 2016a, 2016b; Opel, 2012). Studies have shown
that inappropriate designs of on-site sanitation infrastructure
(due to non-compliance to BNBC Code of Practice) impact
negatively on the functionality and serviceability of the systems.
Consequences from this non-compliance include frequent efflu-
ent overflow and discharge of faecal sludge into waterbodies or
open drains of the Khulna communities (SNV, 2014). With
increasing population density, high water use and table, septic
tanks are usually overloaded resulting in the discharge of large
volumes of untreated effluents directly into the local environment
via dysfunctional soakaways and/or by deliberate direct discharge
to surface/storm-water drains.

On the other hand, pit latrines also fill up quickly and require
frequent emptying and likewise large volumes of inadequately
treated effluents are discharged into the nearby environment.
Also, pour flush toilets are directly connected to the drains
without any form of onsite containment measures (MoLGRD&C,
2017) (Fig. 3). Studies reveal that more than half of the
households, irrespective of wealth situation, either carried out
reactive/emergency emptying (the households contact manual
and/or mechanical/motorised emptiers when the systems overflow
or stop working) or do not empty at all (Ross et al., 2016a, 2016b;
SNV, 2014; Wikipedia contributors, 2020; Mondal, 2018)
contrary to the BNBC Code for 6–12 months (Repon et al.,
2015). More than 81 percent of the toilets/latrines’ emptying in

Khulna are performed manually without safety precautions,
appropriate PPE and working tools; and another 17 percent use a
combination of motorised and manual services (Ross et al.,
2016a, 2016b; Mara, 1996; Chowdhry and Koné, 2012; SNV,
2014). There are only two formally established motorised on-site
emptying service operators in Khulna (Conservancy Department
of KCC and Community Development Committee). KCC
provides services to mostly commercial, public and private
organisations, as well as to certain households with spacious
access road connections. Some mechanical/motorised emptying
services are challenged by blockage of hosepipes and pumps and
many narrow roads that make accessing individual households
difficult (SNV, 2014).

Access is one of the major hindrance to safe mechanical
emptying in the study area. To address the challenge of access,
Vacutug (ideal emptying equipment for areas with limited access
and low-income-densely-populated settlements) was designed to
provide emptying services to narrow paths of Khulna (Strauss
and Montangero, 2002; Montangerop, 2004). However, majority
of the households still use unsafe manual emptiers because they
are easily available, affordable and flexible with time (Mara,
1996). There are approximately 150–200 active informal manual
emptiers (or Sweepers) providing emptying services in Khulna
and can empty around 68.7m3 of faecal sludge per day (Ross
et al., 2016a, 2016b).

Sampling design. The secondary data for this work were gathered
from literature and official documents of relevant government
and non-governmental organisations and the primary data were
generated from structured household surveys with assisted-
administered questionnaire, face-to-face key informant inter-
views, group interviews, and structured observations (Kugedera,
2019). The motivation for key informant and group interviews
was to dig deeper with more complex questions so as to get more
detailed responses on OSS/NSS emptying perceptions and beha-
viours. This is because these community experts and householders
with their particular knowledge and understanding could provide
better insights on the nature of the emptying problems in the
community. In addition, group interviews and structured obser-
vations provided a unique way of reducing interviewing biases and
ensure collaboration of information among the group in order to
establish information validity, as well as the intensity of the OSS/
NSS emptying problem. The structured household questionnaire
sought to identify key demographic, socio-economic and empty-
ing perceptions and their corresponding behaviours.

Fig. 3 Shows some on-site sanitation emptying practices in Khulna. (I) On-site sanitation systems discharging untreated effluent into public drains; (II)
Manual emptiers in operations; and (III) Motorised on-site sanitation emptying trucks discharging to treatment plant.
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A mixed sampling method of random and convenience
sampling (Cochran, 1977; Etikan et al., 2016; Kugedera, 2019)
were adopted for structured household questionnaire surveys and
the interviews. This sampling method was chosen to allow for
both breadth and depth in understanding of how situational
factors prime perception to influence emptying behaviour
(Bornstein, 2013) and to remove bias from OSS/NSS selections
for the survey. This mixed sampling method was because easy to
execute, less time consuming and less expensive given the fact
that the data for this study was collected within three months
(Sudman and Bradburn, 2004). All research instruments were
translated into Bengali language, verified by a panel of three
experts before they were administered by eight trained research
assistants as enumerators for the household survey. Also, three
research assistants helped in the translation of the key informant
and group interviews, as well as in data entry. Sampling size for
OSS/NSS facilities this study was computed using equation I
presented below (Daniel and Cross, 2018; Bernard, 2002;
Kugedera, 2019):

n ¼ N*X= X þ N � 1ð Þ; ð1Þ
where: X= Zα/22 *p*(1 – p) / MOE2; Zα/2 is the critical value of
the Normal distribution at α/2 (e.g., for a confidence level of 95%;
α is 0.05 and the critical value is 1.96); MOE is the margin of error
(set at 0.005 for this study); p is the sample proportion expected
to show how emptying perception cues and the actual perception
influences emptying behaviour (set at 5 % for this study); and N is
the population size (Daniel and Cross, 2018; Bernard, 2002;
Kugedera, 2019).

Khulna Ward 9, the study area, had a population of 691 on-site
sanitation systems based on a recent study of Mondal et al.
(2018). From Eq. 1, the minimum sample size for OSS/NSS
facilities was estimated to be 67, however, 80 households with
NSS facilities were enroled in the study to cater for dropouts.
Each OSS/NSS facility is used by an average of five households
with five family members, making the sample population covered
to be ~2000 individuals. The heads of households, workers,
professionals and relevant government officials were surveyed for
their OSS/NSS emptying perceptions and challenges they face.
For a person to participate in the household survey, he or she had
to be the house-owner or anyone with the authority and power to
decide on when and how to empty sanitation containment
systems and these included the partners, elder children or senior
tenants (Kugedera, 2019).

Participants for key informants’ interviews were selected
through purposive sampling (Tongco, 2007; Creswell, 2009) and
those proficient and well-informed people with tacit knowledge
and experience in faecal sludge management and on-site
sanitation emptying procedures (Creswell et al., 2011; Navarro,
1994). On the whole, six key informants were selected for this
aspect of the field study, two from the Conservancy Department
of Khulna City Corporation (KCC) (the municipality unit
responsible for carrying out emptying services) and Ward 9
Councillor, two from an international NGO involved in urban
WASH programme, one from a local NGO and one community
development officer involved in sanitation-related activities in the
study area. Participants for the group interviews were also
purposively selected from the slum area of Khulna Ward 9. One
participant was identified from each Community Toilet Manage-
ment Committee and subsequently five females and six males
were selected to participate in the group interview (Kugedera,
2019).

Household questionnaire survey. A household non-sewered sani-
tation system emptying survey was carried out on the selected
householders at Ward 9, Khulna (Bangladesh) on-site sanitation

systems/non-sewered sanitation systems between the period of
December 2018 and February 2019. Trained enumerators admi-
nistered a well-structured questionnaire to 80 identified respon-
dents. The survey targeted household heads, their partners or any
other person with the authority and power to decide on when and
how to empty the toilet/latrine containments. The participants
were drawn from the planned residential, mixed-use and slum
areas of the Khulna Ward 9. The questionnaire had 56 questions
divided into three sections. The first main section assessed the
situational factors as a perception cue aimed at the respondent’s
backgrounds, which addressed issues of livelihoods, education,
regulatory enforcement, socio-economic, on-site sanitation
infrastructure use and emptying-related issues, as well as envir-
onmental conditions of the study area. This aspect of the study
was based on the assumption that situational factors do exert a
certain degree of linkages in emptying perception-behaviour
adoption (Van Vliet et al., 2011; Ahmed and Hassan, 2012;
Koottatep et al., 2019; Schoebitz et al., 2017; Yin 2003; Kugedera
2019).

The second section involved the assessment of the respondents’
on-site sanitation past emptying behaviour cues as influencers of
perception to trace the attitude and intention that determine the
actual emptying behaviour. Some of the information sourced
from the respondents included; the last time their on-site
sanitation systems were emptied; how it was emptied (manual
or mechanical/motorised); and whether it was emptied before or
after faecal sludge was seen overflowing from the system. Also,
the enumerators carried out onsite sanitation facility inspections/
audits to determine the quality of the construction, operations
and maintenance, and then determine if the system was directly
connected to the drain; and if there was evidence of faecal sludge
overflowing from the system or if there were faeces around the
sanitation containment systems (Dreibelbis et al., 2013; Schoebitz
et al., 2017; Kugedera, 2019). Data generated from this section
was used to determine perception cues of past emptying
behaviour. The third section was a mix of qualitative and
quantitative questions designed to assess the emptying
perception-behaviour determinants of non-sewered sanitation
systems. Based on this, four-constructs of perception-behaviour
determinants were developed for this study: perception of risks/
hazards of emptying; perception of desired emptying behaviour;
perception of emptying norms; and perception of emptying
ability. The entire questionnaire was then translated into Bangla
language and verified by Bangla-English specialist. Also, pretest-
ing of the questionnaire was done on ten nearby housing units
who agreed to participate. Amendments were made to the
questionnaire based on the feedback from pretesting before the
actual commencement of the field work. The survey was
conducted with a team of eight trained Bangla-speaking field
assistants.

Key informant face-to-face and group interviews/observations.
Structured key informant face-to-face interviews were conducted
with six key informants who had vast experiences with practical
and professional knowledge in faecal sludge management and on-
site sanitation emptying practices. The idea was to dig deeper into
the perceptions surrounding the adoption of the predominant on-
site sanitation emptying behaviour in the study area. The key
questions asked followed the structure of the survey questionnaire
assessing the influence of emptying perceptions that eventually
determined the prevailing emptying behaviour in the study area.

The group interview, which lasted for 60 min, was conducted
with the representatives of the Community Toilets Management
Committees from Bastuhara Slum area of Khulna. This was a
substitute measure after realising that collection of additional data
at household level was not feasible given the fact that most of the
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household members relied on shared community toilets, where
emptying decisions are a shared responsibility. Hence, it was
necessary to gather data from those responsible for the manage-
ment, operations and maintenance of such communal on-site
sanitation systems. A group interview guide was developed in
English language and translated to Bangla. The key questions
asked were on emptying perceptions and behaviour, as well as
situational factors that influence emptying of on-site sanitation
systems. The group interview was conducted at the community
town hall and the process was supported by three research
assistants.

The field visits to the case study area also provided the
opportunity for direct and indirect observations of the various
on-site sanitation infrastructure and the emptying practices in the
study area. These observations provided another source of useful
evidence concerning the understanding of the perceived barriers
for adoption of scheduled emptying behaviour. Also, the inter-
views were used to seek further clarification on issues raised from
the survey thereby helping in validating and giving further
explanation of the study findings.

Data analysis. Survey responses were analysed using descriptive
statistics with the help of Excel Statistical packages. Qualitative
data generated were analysed using thematic approach (USAID,
2010; Creswell et al., 2011; Hashimoto, 2019). Basic statistics
including mean, frequency and percentages were computed for
the results.

Results
Respondents’ profiles and onsite sanitation systems’. Table 2
shows the profiles of the respondents as supported by interviews
and observations. There were more males (81%) than females
(19%). The result indicated that a relatively large proportion of
the sampled population were between the ages of 40–55 years
(40%) while 21.3% were between the ages of 19–39 and 38.8%
were over 55 years. This implies that the respondents had
experience on various issues relating to emptying of onsite sani-
tation systems and could have built-up enough perception on
their households and community sanitation-related matter.
Education-wise, 41% acquired tertiary education, 15% graduated
from higher secondary education, 15% attended secondary edu-
cation, 20% acquired primary education and 9 did not received
any formal education. The respondents’ educational levels were
enough to understand sanitation challenges of the community
and issues around households’ onsite sanitation emptying pro-
cesses and express same clearly. Majority of the respondents
(53%) lived in the planned residential area while 34% lived in the
mixed areas and 15% were located in the slum areas of Khulna
Ward 9. The duration of stay (i.e., amount of time someone has
lived in Khulna) of the respondents in the communities indicated
that 76% had stayed for 10 years and above, 11% had stayed
between 5–10 years, and 13% had stayed for <5 years. The longer
the amount of time the respondents lived in the communities
indicate better familiarity with their communities and grounded
perceptions on emptying onsite sanitation systems.

The distribution of respondents’ livelihood activities were:
formal employment in public and private sector 50%, informal
employment such as self-employment with no formal contracts
accounted for 41%, farming (crops and aquaculture) 4% and
foreign remittances 5%. The study also revealed that the average
monthly income per household in the study area ranges from
1–118 USD (24%), 130–236 USD (24%), 247–412 USD (33%),
and >412 USD (20%). Majority of the respondents (91%) spent
less than or equal to their monthly income while 8% spent more
than their monthly income.

The results showed that 54% of the respondents had no
children below the age of 5 years in their homes while 38% had
one child and 9% had two children. Also, 50% of the respondents
had no chronically ill persons in their households, 36% had (1)
while 11% had (2) and 3% had (3). On the average, each on-site

Table 2 Respondents profiles and characteristics of their
onsite sanitation systems as well as their emptying
practices.

Characteristics Description # % mean

Sex Male 81
Female 19

Age 50–60 years above 39
31–49 years 40
20–30 years 21
Less than 20 years -

Level of education Non-formal 9
Primary 20
Secondary 15
Higher secondary 15
Tertiary 41

Livelihood Formal employment 50
Farming 4
Remittances 5
Informal employment 41

Monthly
income (USD)

1–100 24
101–200 24
201–300 33
301–400 and above 20

Place of residence Planned residential area 53
Mixed-use area 34
Slum area 14

Duration of stay 10 years and above 76
5–9 years 11
Less than 5 years 13

Study demographic Total number of OSS/NSS
surveyed

80

Total number of households
cover: (5 households per
OSS/NSS x 80)

400

Total number of population of
users of OSS/NSS: (5
households x 5 family
members per OSS/NSS x 80)

2000

Type of OSS in use Latrine on top of the drain 9
Pit latrine 15
Septic tank with
soak-away pit

8

Septic tank with a
direct connection to
the drain

69

OSS/NSS emptying
practices

Within the last 6 months 11
Within the last 12 months 12
Within the last 3 years 9
More than 3 years ago 23
Never emptied 48

Current emptying
behaviour

Emptied after faecal sludge
overflow

57

Emptied before faecal sludge
overflow

43

OSS/NSS emptying
methods

Manual emptying 64
Mechanical emptying 36

OSS/NSS effluent
discharge points

Discharge to storm-
water drains

66

Discharge into surrounding
environment

34
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sanitation system was shared by five (5) households and each
household had five (5) family members.

The majority of the respondents (69%) used septic tanks with
no soak-away pits, but directly connected to storm-water drains
and 7% used septic tanks with soak-away pits while 15% used
pour flush toilets connected to pits, and 9% used pour flush
connected to surface drains. Forty-eight percent of these
sanitation systems had been flooded before during rainy seasons
while 43% had not experienced any flooding. A relatively large
proportion of onsite sanitation systems visited during inspections
and facility audits were in proximity to storm-water drains (56%)
while 11% were located near water ponds, 2% were very close to
the canals, but were located far away from any water body. The
findings also revealed that 44% of the onsite sanitation systems
were not accessible by motorised/mechanical emptiers (vacuum
trucks) and manholes of 13% of these systems were not easily
accessible by the manual emptiers (Table 2).

Meanwhile, 48% of the systems have never been emptied, 23%
were last emptied at least three years ago, 11% was emptied
within the last six months, and 10% within the last 12 months
while 9% were emptied within the last three years. However, 89%
of the respondents had not emptied their system timely and safely
while 11% had practised both timely and safe emptying. Of those
respondents who had emptied their systems at all, 57% emptied
after faecal sludge overflow while 43% emptied before it
overflowed. Also, 64% of those who emptied used manual
operators while 35% used mechanical emptying.

Overall, 55% of the respondents’ OSS/NSS construction were in
compliance with the provisions of the Bangladesh National
Building Code (BNBC) while 45% were found to be non-
compliant. Only 21% of the OSS/NSS emptying comply with
Faecal Sludge Management Regulatory Framework of Bangladesh
(Fig. 4). Physical facility inspection and audit of the sanitation
systems revealed that 66% of the systems were seen directly
discharging effluents into storm-water drains while 34% did not
discharge any effluent into the environment (Table 2). Spillage of
faecal sludge on the ground during OSS/NSS emptying was
reported by 38% of the respondents while 62% had no similar

experiences. Also, 24% of the observed systems were discharging
faecal sludge directly into the drains while the remaining 76% did
not release any faecal sludge into the environment. However, 21%
of the onsite sanitation systems inspected/audited had overflowed
in the past 2 weeks prior to the survey. This could indicate a
perception that effluents are not as hazardous as faecal sludge
(solids) (Fig. 4).

Perception of risks/hazards of emptying onsite sanitation sys-
tem. This study revealed that 70% of the respondents do not
perceive any negative consequences from unsafe and reactive
emptying of OSS/NSS while 23% perceived that it might have
some negative consequences, 4% perceived a high possibility for
negative consequences and 3% were neutral. This could explain
the reactive/emergency emptying behaviour of the Khulna com-
munity. Meanwhile, 88% of the surveyed population perceived
that their family members face some risks of being sick from
exposure to faecal sludge overflowing from the containment
systems while 6% agreed that there were certain risks of exposure,
4% were not aware of any potential risks and none of the
respondents considered that there was zero risk to exposure. On
the perspective of community risk perception, 45% of the
respondents perceived that community members could fall sick
from faecal sludge exposure due to system overflow, 25% believed
that there were some medium risks and 5% saw a high risk level
while 25% had no idea about the impact of community exposure
to faecal sludge (Fig. 5a/b).

On the perception of risk-severity from unsafe and reactive
emptying, 49% of the respondents considered the magnitude of
severity of individual exposure to faecal sludge to be high while
28% perceived it to be of medium severity, but 22% considered it
to be minimal and 1% did not know if there was any risk-severity
from exposure to faecal sludge from sanitation facilities. On the
other hand, 31% of the respondents perceived that the severity of
exposure of family members to faecal sludge will be high, 44%
perceived the severity to be medium, 24 believed it will be low and
1% were neutral. However, 1% of the respondents perceived that
the magnitude of severity to the community as a whole will be
high, 30% perceived the severity to be of medium effect while 33%
believed that the severity will be low and 36% were ambivalent. In
addition, the study revealed that 43% of the respondents
perceived that the faecal sludge and effluents from their
neighbours’ onsite sanitation systems were more dangerous than
the one from their systems, but 16% were of the opinion that the
risks were the same while 41% were undecided.

Perception of desired emptying behaviour. The study revealed
that 55% of the respondents perceived that engaging in scheduled
(timely and safe) emptying is a tiresome process, while 28% were
of the opinion that it is not tiresome and 17% were undecided.
Also, 51% of the respondents perceived scheduled emptying
behaviour as a costly venture while 28% felt that it was affordable
and 21% were undecided. 98% considered that the desired
(scheduled) emptying behaviour could improve their individual/
family health while 2% were undecided. 88% were of the opinion
that it would have a positive impact on the community and 12%
were undecided. Considering interaction with faecal matter,
especially by seeing it in the drains and environment, about 38%
of the respondents expressed high level of faecophobia (disgust),
26% expressed some mid-level faecophobia while 36% rarely felt
any form of disgust. However, only about 23% expressed gross
(high level) disgust at effluents from onsite sanitation systems in
the drains and/or environment while 43% sometimes (mid-level)
were disgusted and 34% rarely felt disgusted (Table 3). The
dangerous perception indicated here is that effluents from these

Fig. 4 Compliances rate of onsite sanitation systems/non-sewered
sanitation systems (OSS/NSS) practices to regulatory and
environmental quality requirements in Bangladesh. A facility survey and
observation of 80 out of the 691 on-site sanitation systems in Khulna ward
9 were carried out to determine compliance to Bangladesh National
Building Codes. 45% of the OSS/NSS survey did not comply to
construction guidelines of national building codes; on 21% complied to
emptying guidelines in faecal sludge management regulations; 62 percent
were not in compliance to spillage of faecal matter during emptying
procedures while only 24% showed no discharge to surface drains and 21%
had no indications of overflow into the environment. In summary, most of
the OSS/NSS survey were not in compliance to any regulations and had
failed in several aspects.
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systems are not as bad as the solids (faecal sludge) and so can be
tolerated.

Perception of emptying norms. The respondents’ perception of
the community and societal norms about onsite sanitation
emptying showed that 86% of the respondents had seen some
members of the community practicing scheduled emptying while
14% had not. Sixty-one percent perceived that there are com-
munity norms that disapprove of discharging faecal matter into
the drains, however, 10% were of the opinion that such norms did
not exist, and 29% were not sure. Meanwhile, 50% of the
respondents perceived that they will not get approval from their
reference/preference (people they respect and listen to) groups for
indiscriminate discharge of effluents from their onsite sanitation
systems into the drains and the environment, 8% believed they
would get approval from their reference/preference groups while
42% were not sure. Also, 42% perceived that there is weak
enforcement of laws regulating onsite sanitation systems’ emp-
tying practices by the appropriate city authority while only 10% of
the respondents’ perceived that relevant laws on emptying of
onsite sanitation were enforced and 48% were neutral (Fig. 6).

This was further reinforced by the key informant interviews
where dissatisfaction with enforcement levels were predominant.

In the Khulna Ward 9 community, these emptying norms are
present, e.g.,: (i) most of the respondents had witnessed scheduled
emptying behaviour at some point in-time but were not inspired
to practice it; (ii) most of them also perceived that their
community disapproved of desludging faecal matters into the
drains and/or environment but carried on with the practice
anyway; (iii) half of them also perceived that their reference/
preference groups will disapprove of indiscriminate desludging
but still continued the behaviour; and (iv) the other half perceived
that there was no indication of disapproval and so felt
emboldened to continue in unsafe and untimely emptying
behaviour.

Perception of emptying ability. Majority of the respondents
(56%) perceived that they do not have requisite knowledge to
determine when emptying is due while 44% believed that they
were knowledgeable enough. On the other hand, 60% of the
respondents perceived that they do not have adequate knowledge
and understanding of procedures to undertake scheduled emp-
tying of their onsite sanitation systems while 40% perceived that
they had enough knowledge to do so. Nevertheless, 73% of the
respondents perceived that they were confident enough to
undertake scheduled emptying while 27% were less confident.
Also, 48% perceived they would not have the ability to make
alternative scheduled emptying plans in the face of challenges
such as lack of resources, unavailability of vacuum trucks, etc.
Furthermore, 80% of the respondents perceived that scheduled
emptying is important, but only 47% are willing to put it into
practice (Fig. 7). The key informant/group interviews revealed
that about 70% of the participants had a high knowledge level of
the negative impacts of faecal sludge overflow from onsite sani-
tation systems on health and related the prevention measures, but
most of them still chose to practice reactive/emergency and
unsafe emptying. This is indicative of the fact that knowledge is
not enough to change behaviour.

Table 3 Perception of scheduled (timely and safe) emptying
behaviour.

Indicators Description % mean

Practice of scheduled (timely and
safe) emptying behaviour

Tiresome process 55
Not tiresome 28
Undecided 17

Perceived cost of scheduled emptying
of OSS/NSS

Affordable 28
Not Affordable 51
Undecided 21

Scheduled emptying has a positive
impact on health/well-being of
individual/family

Agree 98
Disagree –
Neither agree or
disagree

2

Scheduled emptying has a positive
impact on health/well-being of
community

Agree 88
Disagree –
Neither agree or
disagree

12

faecophobia (disgust) with faecal
sludge discharge into the drains/
environment

Very true of me 38
Somewhat
true of me

26

Untrue of me 36
faecophobia (disgust) with effluents
discharge into the drains/
environment

Very true of me 23
Somewhat
true of me

43

Untrue of me 34Fig. 5 Perceived risks and perceived severity of faecal sludge overflow
from onsite sanitation systems in the study area. a Perceived risks of
faecal sludge overflow from onsite sanitation systems (OSS) in the study
area. Four-hundred households were surveyed using structured
questionnaires to determine respondents’ perceived risks from unsafe and
reactive emptying behaviour in Khulna Ward 9. Perception of certain risks
of self (5%), family member (6%) and community (5%); perception of
some risks to self (93%), family (88%) and community (70%); undecided
for self (3%), family (4%) and community (25%); perception of no risk was
zero in all; and b Perceived severity of faecal sludge overflow from onsite
sanitation systems (OSS) in the study area. The respondents were also
required to indicate their perceived severity from these unsafe and reactive
emptying behaviours. Perception of high severity for self (49%), family
(31%) and community (1%); perception of medium severity for self (28%),
family (44%) and community (30%); perception of low severity for self
(23%), family (24%) and community (33%); undecided perception for self
(1%); family (1%) and community (36%). In summary, perceived risks and
severity are considered less concerning to the community at large.
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Majority of the respondents did not perceive that they had the
requisite knowledge for emptying their onsite sanitation systems
when due and/or how to undertake scheduled emptying.
Moreover, for those who were confident enough to tackle
scheduled emptying, there was the consideration that that their
ability will be impaired if they were required to make alternative
plans in the face of unforeseen challenges (e.g., inaccessibility,
damaged infrastructure, flooding etc.). There is also, the effect of
income restrictions whereby other priorities causes emptying to
be delayed to a later period in spite of perceptions that favour the
importance of scheduled emptying. All of these perceptions could
also be linked to the community’s reactive and unsafe emptying
behaviour because when people perceive that they cannot
effectively and adequately carry out an action, they are most
unlikely to.

Discussion, conclusion and recommendations
The study of the current onsite sanitation emptying behaviour in
Khulna highlights the connection of householders’ perceptions
with their emptying behaviour. This throws open the question of
what is the role of perception in behaviour change through
intervention management? Therefore, it becomes imperative that
studies are designed to understand the role of perception in
sanitation behaviour change. What the current study highlights to
some extent is that the perception of respondents greatly deter-
mined their emptying behaviour. The emptying behaviour of the
surveyed community was evidently, mostly reactive and unsafe
such as connecting wastewater from onsite sanitation systems to
drainage systems; inaccessible systems for emptying purposes by
both the manual and mechanical/motorised operators; over half
of the systems never been emptied; about a quarter of them
emptied over 3 years ago; emptying only after overflows with
backflush into the house; mostly irregular timing and unsafe

emptying with only about one quarter of the systems emptied
between the last 6 months–12 months of the study. These emp-
tying behaviours could be based on certain perceptions of
households and the community. So, perceptions that have to do
with risks, desired emptying behaviour, norms and ability to
empty were extracted from the data to see how they matched with
the identified emptying behaviours.

Discussion. Generally, perception of risks and hazards are
derived from perceived threats to individual and community well-
being and the consequences that could accrue from actions and
inactions. Threats abound from failing to empty, unsafe and
untimely emptying and inappropriate emptying apparatus. The
study highlighted situations where manual and mechanical/
motorised emptying methods were hampered due to inaccessi-
bility and sometimes unwillingness/inability to pay. This could be
linked to household perceptions of risks and their severity from
exposure to faecal sludge and to how those perceptions were
formed. Majority of the households did not perceive any negative
consequences from systems overflowing with faecal matter and
effluents. Households did not perceive any risks to individuals or
family members or even the community health. Neither did they
consider that there is much risk to public health. These percep-
tions will definitely affect their attitude to emptying and their
intention to perform scheduled emptying. Although, they had
enough knowledge to develop the perception that overflowing
faecal sludge is inimical to individual and public health, majority
of them assumed that the effluent discharge from their neigh-
bours’ onsite sanitation systems is more dangerous than the one
from their own systems. This creates the ‘perception-of-self-
exemption’ whereby individual households felt they didn’t need to
empty, but their neighbour does. So, households may know
enough to understand the health implications of exposure and
contact with faecal sludge, but their perceptions may not produce
the required attitudes and intentions to empty and/or empty

Fig. 7 Respondents’ perception on their ability to adopt scheduled
emptying (timely and safely) behaviour for onsite sanitation systems/
non-sewered sanitation systems (OSS/NSS) in the study area. Members
of 400 households were surveyed via a structured questionnaires on how
they perceived their individual and household ability to carried out
scheduled emptying (i.e., timely and safely) of onsite sanitation systems/
non-sewered sanitation systems (OSS/NSS) in their community. Perceived
level of required knowledge to practice scheduled emptying was high
(44%) and medium (56%); perceived level of understanding for all
requirements was high (40%) and medium (60%); perceived level of
confidence in own household ability to carry out scheduled emptying was
high (73%) and medium (27%); perceived importance of scheduled (i.e.,
timely and safe) emptying behaviour was high (80%) and medium (20%);
perceived own household ability to adapt alternate plans for scheduled
emptying was high (48%) and medium (52%); perceived own household
willingness to practice scheduled emptying considerably was high (47%)
and medium (53%); there were no perception of low ability.

Fig. 6 Respondents’ perception of community norms for emptying onsite
sanitation systems/non-sewered sanitation systems (OSS/NSS) in the
study area. Four-hundred households were surveyed using structured
questionnaires to determine prevalent perceptions of the community’s’
emptying norms for onsite sanitation systems/non-sewered sanitation
systems (OSS/NSS) in Khulna Ward 9 community. The respondent’s
perceived that community members sometimes practiced scheduled
(timely and safe) emptying while 14% were not sure; 6% agreed that
community norms that disapprove of inappropriate faecal sludge discharge
exist and adhered to all the time while 10% believed adherence was only
sometimes and 26% were not sure such norms existed; 50% of the
respondents considered that their reference/preference (i.e., influencers/
peers) groups would disapprove of inappropriate discharge of effluents
from OSS/NSS all the time; 8% believed they would only disapprove
sometimes and 42% were not sure if they would disapprove at all. Only
10% of them believed that enforcement and monitoring of OSS/NSS laws
and regulations were adequate all the time, while 42% considered them to
be adequate sometimes and 48% were not sure of their adequacy.
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appropriately. In other words, perceived susceptibility and vul-
nerability to the threats of non-emptying or untimely and unsafe
emptying and the severity of the consequences did not necessary
lead to scheduled emptying.

Furtherance to this, certain past emptying behaviour or
observed behaviour (e.g., scheduled, reactive, emptying to drains,
etc.) could lead to consequences (positive or negative) that affect

individuals’ and/or households’ confidence in their ability to
empty, which then, based on available information and processed
knowledge, creates perception of risks and hazards that determine
their attitudes and then builds up an intention that is also fed-by
information and knowledge to lead to the exhibited emptying
behaviour (Fig. 8-Scenario I). This could be one scenario of how
perception influences emptying behaviour as evident in the
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respondents’ perception of ‘no-negative consequences’, leading to
most households not emptying. Thus, knowledge of health risks
and other risks is not enough to produce the desired scheduled
emptying behaviour because in the case of Khulna Ward 9, the
households were very much aware of the health risks and knew
that emptying of onsite sanitation systems is important, but they
still did not empty (which could be related to their perception of
the connected risks).

Perception of desired emptying behaviour, i.e., to the attitude
and the intention of households to actually practice scheduled
emptying, is the desired emptying behaviour. This perception
could develop from emergencies such as damaged systems,
flooding as well as previous experiences, interactions with
reference/preference groups, situational factors, etc. but, for most
of the Khulna Ward 9 community, the practice of scheduled
emptying is perceived as a tiresome and costly activity even
though they believed that it would have a positive impact on the
community. The addition of faecophobia perceptions whereby
elements of disgust with faecal matter leads to avoidance could
also be responsible for non-emptying and reactive emptying by
majority of the community. Another consideration, could be that
even though the belief system encouraged timely and safe
emptying, the situational factors of inaccessibility and weak
enforcement of relevant laws and regulations designed for the
improvement of emptying of onsite sanitation systems affect
individual perceptions about scheduled emptying. Another is that
a faecophobia belief system will create perceptions that prefer
avoidance. For instance, a belief system that views timely and safe
emptying as being good for the community, but with a
faecophobia background and based on direct consequences of
previous emptying behaviour could affect household confidence
in their ability for scheduled emptying. This will in turn create a
perception about the desired emptying behaviour that could be
negative or positive. This perception would be strengthened by
information and comprehension of knowledge about scheduled
emptying that results in an attitude and intention to perform the
desired behaviour (Fig. 8-Scenario II).

Emptying norms are built around communal interactions and
belief systems that influence onsite sanitation systems emptying
behaviour. Perceptions are derived from these norms to some
degree based on their unique and local experiences and these
perceptions then guide individual/household behaviour. These
norms could also form community perception when widely
accepted by the population. Perception of emptying norms are
often influenced by social interactions, as well as external and
internal social reinforcement in order to change emptying
attitudes and intentions. These norms could be derived from
home, communities, schools, peers, reference/preference groups,
media, etc. These sanitation emptying norms could be faecopho-
bic or faecophilic, household or government responsibility to
empty, empty-to-drains, empty when there is visible-sighting of

faecal sludge overflow, etc. Meanwhile, perception on enforce-
ment of laws and regulations relevant to ensuring adoption of
scheduled emptying were not favourable as most of them
considered enforcement to be weak or non-existent. It is,
therefore, not surprising that most households discharged faecal
sludge directly into the drains, storm-water and environment, and
only emptied when there was an overflow. It is evident, then, that
belief systems and the sanitation norms are affected by past
emptying behaviour and the accruing consequences to create
perceptions about existing expectations that affect attitudes and
intentions to act (Fig. 8-Scenario III). This suggests that the
existing norms did not lead directly to the behaviour, but the
perception creates the attitudes and intentions about the norms
that determine the behaviour.

Perceived ability and self-efficacy for effective scheduled onsite
sanitation emptying may influence the intention and actual practice
of the desired behaviour (49, 70). This perception is generally
influenced by the individual’s or household’s confidence in their
specific capability and other situational factors such as socio-
economic status, physical abilities (or disabilities), location of
residence within the city (planned or unplanned), knowledge and
information availability, etc. In other words, when residents
perceive that they can effectively conduct regular, timely and safe
emptying, they would be most likely to sign up for such endeavour.
In some cases, situational factors could determine past emptying
behaviour and consequences that affect residents’ confidence in
their ability to simply empty (much more scheduled emptying) and
this creates certain information and knowledge that give birth to
types of perceptions of households emptying abilities. When these
perceptions take hold, they produce attitudes towards emptying and
correspondingly follow intentions as to whether or not it is possible
or necessary to empty. The final intention will determine the
eventual behaviour based on the degree and quality of knowledge
and information that comes in at the point of intention (Fig. 8a–d:
Scenario I–IV). Generally, the IRF-FSM provisions that require that
homeowners or tenants empty their OSS within 6–12 months may
be unattainable as most residents seem less inclined towards such
arrangements and studies indicates that this may not be the best
option (Eales, 2005; Chowdhry and Koné, 2012; Jenkins et al., 2015;
Cabıoğlu and İşeri, 2015; Prasad and Ray, 2019). Subsequently, the
key findings of this paper is that behaviour change interventions
cannot be effective without an understanding of the overriding
perceptions that lead to current and expected behaviour, and how
to manage these perceptions. Thus, to transit communities like
Khulna Ward 9 to the desired scheduled emptying behaviour will
require in-depth insights into their perceptions of emptying
practices and how these perceptions affect their final actions, as
well as how to manage them.

Conclusion. Basically, this paper has attempted to show that
perception change management is essential to effective sanitation

Fig. 8 Perception of risks/hazards acting as emptying behaviour determinants, desired emptying acting as behaviour determinants, emptying norms
acting as emptying behaviour determinants, and emptying ability acting as emptying behaviour determinants of onsite sanitation systems. a Scenario
I: illustrating perception of risks/hazards acting as emptying behaviour determinants of onsite sanitation systems (OSS); b Scenario II: illustrating
perception of desired emptying acting as behaviour determinants of onsite sanitation systems (OSS). It is a schematic showing possible cases whereby
perception acts as behaviour determinants for onsite sanitation systems/non-sewered sanitation systems (OSS/NSS); c Scenario III: illustrating perception
of emptying norms acting as emptying behaviour determinants of onsite sanitation systems (OSS); and d Scenario IV: illustrating perception of emptying
ability acting as emptying behaviour determinants of onsite sanitation system. It is a schematic showing possible cases whereby perception act as
behaviour determinants for onsite sanitation systems/non-sewered sanitation systems. Perception cues are necessary triggers that could stimulate and
prime actual emptying perception; perception straighteners are certain circumstances/conditions that could strengthened emptying perceptions;
perception pathways the possible route that perception takes towards corresponding behaviours; the output is the resulting behaviour which in this case,
could be timely and safe emptying or unsafe reactive emptying. It shows how certain social and cultural cues lead to certain perceptions that are
strengthened by information and cognitive processes that cause related attitudes and intentions to behave in corresponding manner.
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behaviour change intervention—in this case; scheduled timely
and safe emptying of OSS/NSS containment systems. Some sce-
narios were presented on how certain emptying perceptions could
and do affect emptying behaviour. A theoretical consideration
showing the linkages between emptying perception cues and
actual perceptions and final behaviour was also presented. The
next section presents some recommendations and a management
model for planning perception change intervention towards
behaviour change was proposed. It is imperative that further
studies on how perception affects sanitation behaviour are con-
sidered so that psycho-social solutions could be used to address
unsafe sanitation practices.

Recommendations. It has been suggested that perception man-
agement is key to influencing target population to act or behave
in a desired form or manner (Ferguson and Bargh, 2004), it is
then imperative for sanitation behaviour change proponents to
consider the perceptions of their target groups across the sani-
tation service chain (e.g., emptying) before embarking on inter-
vention programmes. In this paper, a perception change
management model (PeCMD) is proposed for behaviour change
interventions aimed at scheduled emptying of onsite sanitation
systems. The Emptying Perception Change Management Model
(EPeCMD) is aimed at influencing individuals’, households’ and
communities’ perceptions towards scheduled emptying as beha-
viour change interventions will be near impossible without
appropriate perception management strategies. Thus, this model
presents a process in which emptying behaviour can be trans-
formed through perception change management (Fig. 9). First, it
is key to note that perception should be targeted at individual,
household and community levels and should include factors (e.g.,
age groups, etc) such as influencers as well as relevant authorities
responsible for the governance of the city who are critical sta-
keholders in ensuring the enabling environment required for
emptying practices.

These enabling environments include: (i) ensuring the avail-
ability and affordability of scheduled emptying services with ease
of access to all strata of the community members; (ii) review and
update of relevant legislations, regulations, guidelines and
standards that will enhance comprehensive faecal sludge manage-
ment with particular attention to strengthening scheduled
emptying; (iii) strengthening compliance enforcement mechan-
isms of the relevant arms of the government responsible for the
implementation of onsite sanitation emptying services in the
community; and (iv) improve onsite sanitation infrastructure and
ensure that it complies with the provisions of the relevant codes
and regulations.

The emptying perception change management (EPeCMD)
model for non-sewered sanitation containment systems is aimed
at transforming current unsafe emptying behaviour (Fig. 9).
Emptying perception-behaviour determinants (Table 1) are
presented on the left of Fig. 9. In the middle are the three levels
of emptying behaviour. The first level is the current on-demand,
reactive and emergency emptying behaviour, which is unsafe and
untimely; the second level is the interim-step, an in-between
behaviour designed to reduce the shock of taking the people from
level one behaviour straight to level three behaviour, that is
organised-scheduled emptying (the desired emptying practice);
and on the right are the emptying perception change manage-
ment strategies (e.g., priming of desired perception, engage lead
users, expectation and reward system, use reference/preference
group, evaluate and address feedback; and information and
education). There are, however, situational factors (e.g., educa-
tion, funding/financing, regulation and enforcement, socio-eco-
nomic, infrastructure and environment) that could influence
perception while also forming a foundation for perception change
management. The onsite sanitation systems’ perception change
management strategies are series of techniques for controlling
and directing perceptions to achieve pre-determined goals that
provide needed support mechanisms to transit individuals,
households, and communities from on-demand and reactive to

Fig. 9 Emptying perception change management model (EPeCMD) for non-sewered sanitation containment systems towards the achievement of
scheduled emptying behaviour. It is a proposed model that shows a pathway for using perception management for behaviour change strategies in onsite
sanitation systems/non-sewered sanitation systems (OSS/NSS) interventions.
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scheduled emptying behaviour. A brief summary of the emptying
perception change management techniques and how they should
function is presented below:

I. Priming of desired perceptions to stimulate perceptual
activation without conscious guidance or intention to
perform the desired emptying behaviour, (Yee and
Bailenson, 2009; Mondal et al., 2018) as studies have
shown, can change how a person behaves and interacts with
other people (Luoma-aho et al., 2019). The activation of the
desired perceptual representations is designed to achieve
the primed appropriate emptying behaviour traits (Hong
et al., 2018);

II. Engaging lead users for early adoption of the desired
scheduled emptying behaviour (Rogers, 2015). Early
adopters are already integrated into the local community
system and have greater degree of opinion leadership in
most systems (Rogers, 2003). Therefore, identifying and
understanding the characteristics of these individuals and
how to involve them can be a critical point to the success of
a perception change strategy for a behaviour change
intervention programme (Rescorla, 1987);

III. Expectation/reward systems have powerful effects on
learning and performance of desired scheduled emptying
behaviour because it could provide incentives that change
perceptions of the target community (Bresciani et al., 2016;
Grant, 2002). Reward and expectation management can
take many forms and need to be carefully thought-out
(Marteau et al., 2009; Vlaev et al., 2019; DiClemente et al.,
2001);

IV. Using reference/preference groups to influence perceptions
could create attitudes and intentions to perform the desired
emptying behaviour (Tom et al., 1987). This technique
requires the identification and use of community groups
(external and internal) that most members of the commu-
nity frequently orient themselves with and to use them to
modify emptying perceptions that could create the attitudes
and intentions to undertake the desired emptying beha-
viour (Tom et al., 1987);

V. Evaluating and addressing the feedback of target popula-
tions is a technique designed to make agreed solutions more
responsive and meet the goals of the perception change
programme so as to cause a change in behaviour
(Arlinghaus and Johnston, 2017). Feedback techniques
whether generic, targeted and/or personalised should
provide useful solutions to address all challenges that
militated against the adoption of the desired behaviour
(Arlinghaus and Johnston, 2017); and

VI. Information and education provides knowledge, facts, and
skills that are needed to strengthen the perceptions that
create the right attitudes and intentions of households to
adopt desired emptying behaviour. It is an initiative that is
largely concerned with the process of receiving or giving
systematic instructions or as an enlightened experience to
facilitate the adoption and reinforcement of scheduled
emptying behaviour in a ‘target audience’ (Bandura, 1977a).
Education is required to increase awareness of why it is
important to adopt the desired emptying behaviour and to
provide training on how to perform the action successfully
(Bandura, 1977b). Information and education plays a role
in confidence of oneself to adopt the desired behaviour and
address the fear of risks, as well as inherent norms that are
antithetical to the adoption of scheduled emptying
(Bandura, 1977a, 1977b).

To ensure effective and efficient scheduled emptying,
perception-behaviour change interventions will have to identify

the situational factors and related governance and management
issues that may interfere with proposed solutions. Also, appro-
priate information and education is required for deeper under-
standing and appreciation of issues around scheduled emptying
procedures, processes and technologies and this could also
indicate expectations and rewards for the target population’s
desire to practice the behaviour. Then lead users/early adopters
who have already imbibed the new behaviour or some kind of
scheduled emptying practice within the community should be
identified and engaged. It will also be preferable if these users
have some kind of influence within their communities.
Furthermore, it is needful to identify reference/preference groups
of the target communities whom the residents look-up to and/or
emulate so this could transfer the desired emptying behaviour.
These could be celebrities, community stars and leaders, teachers,
etc. Also, lead users/early adopters and reference/preference
groups could be used to prime the perceptions of community
members towards scheduled emptying behaviour through com-
munity activities, media, and entertainment, etc.; and finally
feedback should be adequately and appropriately evaluated and
addressed so as to determine the effectiveness of the process and
which perceptions should be specifically targeted.

This EPeCMD still needs further investigations to strengthen
its potential as the current study was not particularly focused on
perception, but served to highlight the role of perception in
emptying behaviour. It will require more targeted research in
other communities that need to transit from indiscriminate faecal
sludge disposal to scheduled timely and safe emptying. There are
also some other issues that will need further considerations such
as how factors that are deeply rooted in the community (e.g.,
power relations as it regards gender, age, etc.) affect perceptions
and subsequently emptying decisions and choices. In addition,
considerations on who should have access to emptying services
and at what cost and how these affect emptying perceptions are
vital. Meanwhile, a draw-back for EPeCMD will be difficulty of
access to adequate, clear and appropriate information and data to
make rational and informed decisions as these could affect
perceptions. All these indicate that this perception change
management model (PeCMD) requires a proper programme
mix to address key perception barriers that militate against the
adoption of desired behaviours. Also, where apt governance and
management approaches that target household and community
perceptions are absent or unclear, it could negate the perceptions
required to create the attitudes and intentions to perform the
desired emptying behaviour.
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