Chapter 24

Waste Segregation at Source: A Strategy
to Reduce Waterlogging in Sylhet
Muntaha Rakib, Nabila Hye, and A. K. Enamul Haque

Key Messages
• Cities around the world have higher risk of waterlogging due to climate change
• Managing city wastes can help against the threat of waterlogging which would
help to build resilience for cities in developing countries
• Increasing awareness by targeting women is the best strategy for ensuring at-home
segregation to reduce the volume of solid waste
• There is a need to consider motivational approaches in campaigning that would
work for women.

24.1 Introduction
Waste matters not only for its volume—generated due to urbanization, population
pressure and economic development—but also for the fact that the rate of generation outstrips the ability of city authorities to manage and recycle (Banerjee &
Mitra, 2013; Kien, 2018). The poor waste-management process in urban areas has
a harmful impact on all elements of environment and human health (Bhalla et al.,
2011; Rathi, 2006). If the waste is not managed properly, then it may contaminate the
groundwater aquifer (Vasanthi et al., 2008). Failure to remove waste appropriately
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may lead to waterlogging and increased climate-induced urban flooding (Brand &
Spencer, 2020; Lamond et al., 2012; Pervin et al., 2020). For example, un-segregated
hazardous waste may cause contamination; medical waste may cause various infections; unattended waste may create health hazards such as water-borne diseases;
indiscriminate throwing of waste may cause drainage clogging and increase the
intensity of floods and waterlogging (Kalina, 2020; Lamond et al., 2012). On top of
this, if a city is vulnerable to climate-induced increased precipitation, it might lead
to the failure of the adaptation strategy taken against urban flooding. Adaptation and
resilience in urban waste management are recommended to reduce the risk of climateinduced flood and other disasters (Greenwalt et al., 2018; Kalina, 2020; Pervin et al.,
2020; Phonphoton & Pharino, 2019). Nepal et al. (2021, Chap. 21 of this volume)
have shown households’ willingness to pay for better waste management practices.
Sharma et al., (2021, Chap. 22 of this volume) have shown possibilities of engaging
community-based organizations to make people aware of climate change-related
issues in urban areas. Given this, it is important to integrate the waste management
process as a part of the adaptation policy.
It is widely acknowledged that public participation inclusive of all major stakeholders is a key prerequisite for efficient waste management (Buckingham et al.,
2005; Adebo and Ajewole, 2012; Plavsic, 2013; Vineeshiya & Mahees, 2016; Kien,
2018; Buckingham, 2020). The bulk of municipal solid waste (MSW) in developing
countries is kitchen waste from households. Many households dispose of all waste
without separating hazardous waste such as, broken glass, electric wastes, cleaning
chemicals, batteries, which may be harmful to human health and the environment.
Women play the primary role in waste management as part of their daily household chores. However, city managers are mostly men and women, despite being
major stakeholders in generating and managing wastes in their homes, are often not
consulted, resulting in inefficiency in waste management. Research findings suggest
that household waste disposal is seen as a women’s responsibility. Studies also find
that waste segregation and disposal systems can be made efficient by mainstreaming
gender within the system (Al-Khatib et al., 2009; Buckingham, 2020).
Men and women often put different precedence on solid waste management; they
also probably conceptualize and produce waste differently within their household
(Buckingham, 2020; Plavsic, 2013). Their allocation of time on waste management
also varies, and they have different choices of waste disposal and different priorities
on waste-management strategies. Moreover, men and women attach different values
to the environment (Adebo and Ajewole, 2012). Research has also shown that gender
mainstreaming positively affects household recycling behaviour (Babaei et al., 2015).
Sustainable city waste management requires involvement and participation of women
throughout the decision-making process, inclusion of gender-specific design and
approaches in the information, education and awareness materials (dos Muchangos
& Vaughter, 2019).
Waste is also a resource if there is a market for recycling or reusing waste. Once it
is known, women might be interested in contributing to the family income, and this
could be a game-changer in waste management.
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Since the waste disposal system requires collection, segregation and disposal at
a dumpsite, it is often expensive for city corporations. For example, in Kolkata, one
of the largest Indian cities, the Municipal Corporation usually spends 70–75% of its
budget on collection, 25–30% on transportation, and 5% on disposal of municipal
waste (Chattopadhyay et al., 2009). Most communities in South Asian cities do not
have sanitary landfill sites, and so, there is a high risk of groundwater contamination.
Improving efficiency in waste management might release financial resources to be
used for developing better dumpsites.
An efficient waste-management system requires reusing, recycling and reducing
the volume of waste at the source (Otitoju and Seng, 2014; Al-Khateeb et al., 2017).
This reduces the burden of carrying the waste to the dumpsites. Cities in developing countries rarely segregate wastes at source. In many developing countries,
however, dry waste such as paper, metal, bottles and plastic materials can be sold
in the recycling markets. Composting might also allow city corporations to spend
more resources on proper disposal of hazardous wastes which are detrimental to
the environment. To implement any composting scheme, there is a need to engage
the stakeholders who generate waste, and the first strategy is to segregate waste at
source (Otitoju and Seng, 2014) into recyclable, reusable and the refuse and segregating hazardous wastes. At each step, women and men have distinct roles to play
(Scheinberg et al., 1999).
There are various methods of composting including several mechanisms to initiate
a process for recycling and reuse of non-biodegradable waste. The challenge is
to create an innovative mechanism to ensure that communities are engaged in the
process and come forward to make a change in their usual practices for disposal of
waste at home. There is a need to investigate the current practice of waste management to learn about the attitude towards it and the level of awareness. This will help
to design a community-engaged and efficient waste management for the city.
In this research, we worked with the Sylhet City Corporation (SCC) to find a
solution to urban solid waste management by engaging with women and encouraging
them to sort, separate and dispose of their daily household waste in an orderly manner
to promote recycling, reuse and composting. The experience we narrate here helped
the city corporation learn about a more efficient system of waste management. It also
demonstrated that engaging women in the overall architecture of managing waste
matters.
Section 24.2 shows the current state of city waste management, the role of women,
and their attitude towards waste disposal. Section 24.3 shows how we have designed a
strategy of engaging women to segregate waste at source and how it was implemented.
Section 24.4 shows the results.
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24.2 Waste-Management System in Sylhet City
Corporation
Sylhet City with a population of more than half a million has 27 Wards (smaller
administrative sub-units of a municipality) which generate between 250 and 300
tonnes of solid waste a day. The Sylhet City Corporation (SCC) is responsible for
managing solid waste in the city. Management of solid waste is done in two steps.
The door-to-door collection or the primary collection is organized by the local Clubs
who are elected by a community of 100–200 houses. Clubs are community-based
voluntary organizations, not connected to the city corporation, but the councillors
recognize them as an integral part of the community. Households pay a monthly
fee for the daily collection of waste, and the waste collectors take the waste to a
designated secondary collection centre. The city dump trucks carry the household
waste from the secondary collection centre to the dumpsite. This is shown in Fig. 24.1.
The dumpsite is located on the outskirts of the city from where rag-pickers collect
recyclable or reusable objects. While the process is very similar in other cities in
Bangladesh, the difference is that this in Sylhet the collection is organized by local
clubs, whereas non-government organizations (NGOs) or civil society organizations
(CSOs) manage the door-to-door collection system in other cities.

24.2.1 Role of the Clubs
Homeowners in a lane or several by lanes form a local voluntary association by
organizing a committee for two years. The Club provides a manually operated threewheeler rickshaw van and appoints the waste-collector. Households do not perform
any segregation of wastes. However, metal, plastic, glass and paper wastes are bought
and sold in the market through feriwala (street vendors) who come to the locality to
buy these disposable wastes often on a weekly basis. Waste collectors often segregate

Fig. 24.1 Garbage management system in Sylhet. Source Author’s conceptualisation
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the recyclable items from the wastes and sell this to the feriwala while transporting it
to the secondary collection point. In many cases, the waste collector takes the waste
to a nearby open place beside a canal/drain, takes out the valuables, and then throws
the rest into the canal causing a long-term problem for the municipality. The canals
get filled up and the clogged drains cause waterlogging during the rainy season.
Estimates show that because of waste mismanagement and improper dumping, and
the depth of the canals decreases by between 10 and 20 cm every year. This reduces
the drainage flow and during heavy rains nearly 22% of the city area is flooded
causing significant damage to properties and assets (Pervin et al., 2020). Clearly,
providing un-segregated garbage to the waste collector created the problem as the
valuables were the incentive for the collector to deviate from their daily activities.
Considering this, researchers assumed that the risk of flooding would greatly reduce
if households segregate at source.

24.2.2 A Women-Centric Approach
Significant improvement towards reducing the waterlogging in the city is possible
if the current system of waste management in the Sylhet City Corporation—
which follows the sequential course of production, collection and segregation and
disposal—can be changed to production and segregation followed by collection and
disposal. To do so, the role of women or a women-centric approach to waste management needs to be recognized and institutionalized. It is like shuffling the second card
from the middle to the front of the deck as shown in Fig. 24.2 implying that the
production points (household) also become the segregation points and are connected
to the recycling markets, while the collectors are involved in composting the organic
wastes.
The general solid waste-management system of Sylhet city is illustrated in A
of Fig. 24.2, and the proposed alternative system is shown in B of Fig. 24.2. The

Fig. 24.2 Alternative waste-management systems. Source Author’s conceptualisation
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process, if implemented properly, connects the production and collection stages of
household wastes in the city with the recycling and the organic fertilizer markets.
It adds value and significantly reduces transportation needs for solid wastes to the
dumpsites. The key for success in such transformation is to make the production
point at the household into the sorting and segregation point as well.

24.3 Research Design
The research was organized into two phases. Phase I consisted of understanding
the current state of waste management in the city including information on current
practice and volume of waste generated at the household level. Phase II involved
designing several awareness campaigns to influence women to segregate waste before
disposal.
While planning solid waste management for cities, the average daily waste per
person per day is assumed to be between 0.32 and 0.48 kg (Alamgir & Ahsan, 2007).
This was verified using physical measurement of wastes generated per household
per day. A small survey of 150 households was conducted for 21 days to measure (a)
the composition and (b) volume of daily waste. It shows that daily waste is around
2.24 kg per day per household in traditional homes (one-storey buildings) which is
around 0.45 kg per person per day. For multi-storied houses (between 2 and 6 floors),
it is around 0.57 kg. However, the result of our study was surprising for the high-rise
buildings (above 6 floors) where we observed that per day an apartment generates
nearly 4.9 kg of solid waste which is equivalent to 0.98 kg per person per day, nearly
double the estimate. Figure 24.3 shows the distribution of waste by different types
of houses.

Fig. 24.3 Daily waste per household per day in Sylhet. Source Asian Center for Development
Survey 2017
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The survey, therefore, provides evidence on the volume of solid waste generated
daily in the city and shows that the volume is going to rise rapidly as many of the
newly constructed houses are high-rise apartments. As such, it also illustrates the fact
that managing solid waste in urban areas will be an important strategy in developing
countries where the disposal is haphazard and public littering is common leading
to clogging of the drainage system and increasing the risk of disasters during any
climate-induced event.
The waste from these households was screened and weighed in two parts—(a)
compostable and (b) non-compostable. It was found that nearly 92% of the waste is
compostable and is mostly organic kitchen waste. As such, the research team decided
to study the following strategies for in-house waste management.
• How to promote the idea of the ready market for recyclable waste.
• How to engage household members, especially women to separate kitchen waste
which can be composted.
• How to provide community awareness particularly to clubs about segregation and
composting including the fact that local composting is a much better option than to
transport the solid waste to the dumpsite which is costly and has been ineffective
so far.

24.4 The Awareness Programme
To design an effective awareness programme involving women, the research team
decided to survey households to understand their current waste disposal behaviour in
2017 and in 2018. Three city wards were selected for the door-to-door campaign on
solid waste management. Based on the baseline survey, each household was given
two doses of awareness using a door-to-door campaign. The awareness programme
is divided into three steps and is presented in Fig. 24.4.
In part I, workshops and seminars with city councillors and club representatives of
all 27 wards in the SCC were arranged. The workshop was on the benefits of improved
solid waste management to build resilience against flash floods and waterlogging.

Fig. 24.4 The flowchart of the awareness programme. Source Author’s conceptualization
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In part II, the waste collectors in the three selected wards were trained on
composting the waste and on the benefits to the city and their own health. They were
trained on how to make compost out of kitchen waste after segregation. Composts
produced from the waste were for them to sell in the market as organic fertilizer.
In part III, a door-to-door campaign was conducted for 14 days, in two phases of
7 days each in three blocks of the three wards to motivate women in the house to
separate their kitchen waste. During the campaign, volunteers went to every house
and explained the motivation for segregation to the household heads and the most
prominent women in the house, distributed campaign materials and also showed
a small video on diseases caused by mosquitoes due to waterlogging and clogged
drainage systems (campaign materials are illustrated in Picture 2). Figure 24.5 shows
a few photos from workshops, training and a door-to-door campaign targeted at
women.
Figure 24.6a shows health benefits of separating kitchen waste for the city and
its potential impact on reducing waterlogging. It also shows two ways of separating
household wastes: degradable and non-degradable, and finally gives a pictorial illustration of making composts to motivate the household to separate kitchen waste.
Figure 24.6b gives a list of kitchen waste materials which can be easily composted
if separated at source. It also explains the benefits of using composts as a substitute
for chemical fertilizer.

Fig. 24.5 a Various workshops and seminars with city councillors and clubs. b Training on compost
to garbage collectors. c Door-to-door awareness campaign to women. Photo credits The Asian
Center for Development Research Team
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Fig. 24.6 Awareness materials. Photo credit Posters produced by the authors for the Asian Center
for Development

Furthermore, it also gives a link to a mobile app (produced as part of the campaign)
to report littering in the community for the City Corporation to monitor and remove.
Figure 24.6c is a sticker distributed to every house for them to stick on their doors
to motivate other members in the house to participate in segregation tasks including
the link to the app to report littering in the community and to register “Clean Sylhet”
campaign in their mind. Figure 24.6d is a sticker for kitchen doors to define segregation of wastes for them. This is to ensure that every member of the house who is
in the kitchen remembers how to dispose of their wastes separately. In addition, the
volunteers showed a short video on how people are separating household waste in
other countries to members present in the house at the time of their visits.

24.4.1 Campaign Game Plan
The campaign designed to promote separation of household wastes at home was
targetted at the women of the household and based on four motivational factors:
(i) social persuasion; (ii) moral persuasion; (iii) economic incentives and (iv) social
recognition.

24.4.2 Mechanism of Social Persuasion
In order to persuade the households to segregate their wastes, we not only sensitized
them to separate their kitchen waste, sanitary/medical waste and hazardous waste but
also distributed blue coloured W-shaped poly bags of a pack of 60 for two months
(each bag was of 12 × 9 in. in dimension with an average weight carrying capacity
of 5 kg). A set of households were also given black-coloured poly bags for separating
hazardous wastes (broken glass, battery, electrical and electronic gadget and light
bulb).
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Since Sylhet is a densely populated urban area, household-based composting
seemed to be unfeasible, so we provided community-based compost bins for segregated kitchen wastes and involved local garbage collectors and the club to organize
composting.

24.4.3 Mechanism for Moral Persuasion
To motivate households to properly dispose their wastes and to separate kitchen
wastes, we (a) developed the “Clean Sylhet” mobile app which can be used by any
person in the community to report littering in the community to the City Council; (b)
showed them a motivational video on how other communities around the world participate in such activities and separate their wastes and how it benefits the community
in terms of reduced health hazards.

24.4.4 Mechanism for Economic Incentives
The research team introduced two mechanisms to develop economic incentives for
households and for the garbage collectors. First, by selling the non-degradable wastes
in the waste-recycling market households can earn extra income. Garbage collectors
could also earn additional income by selling the compost. Our experiment shows that
each waste bin can produce nearly 51 kg of good quality compost a month providing
the garbage collector with an earning of nearly 15 USD or 1275 taka a month.

24.4.5 Mechanism for Social Recognition
The campaign introduced a process of social recognition by announcing Green
Award for different stakeholders in the community. The categories are: “Green
Home Award” for three best households, “Green Club Award” for three best clubs
and “Clean Sylhet Award” for three waste collectors who actively participated in
the activities to make the city clean. The award winners were nominated based on
specific criteria that they had to fulfil.
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24.5 Lessons Learned
24.5.1 Did the Women-Centric Approach Work?
Our objectives were to understand whether our campaign was effective; whether
households became socially responsible and separated their hazardous wastes; and
whether they were motivated by the incentives and increased their participation to
sell their waste.
Based on the four mechanisms of the campaign to motivate the women in the
households, we find the following results (shown in Table 24.1). Comparing the
before campaign and immediately after campaign scenarios among the households,
Table 24.1 shows that our women-centric approach to pursue households to separate
their wastes yielded positive outcomes. First, there has been a 484% increase among
participating households in separating kitchen wastes. 60 days long daily monitoring
of garbage collection data shows that 72.8% of the households participated regularly
and separated their kitchen waste for community-based composting and 6.9% participated in home-based composting. Second, separation of hazardous waste increased
by 33% and that of sanitary wastes by 51%. There was no direct benefit to the households for doing this, but it was one of the objectives of the campaign and also used
as a criterion for the Green Award declared by the City Mayor. Third, the baseline
survey revealed that nearly 59% households used to sell their paper waste, 57% sell
their plastic waste, 62% separate and sell their glass waste, 38% sell their metal
waste and 58% sell their polybag waste. However, they do so over a long period of
Table 24.1 Waste segregation, reusing, recycling and composting by types of waste
Household activities to
manage waste

Before
campaign

After campaign

Percentage
change (%)

Level of
significance

Separate kitchen waste
for composting

12.45

72.8

484

***

Dispose sanitary waste
separately

30.71

46.32

51

***

Separate Hazardous
waste

64.32

85.71

33

***

Reuse plastic/shopping
bag

85.06

92.21

8

**

Sell waste

45

47

4

Compost in compound

6.22

6.93

Sample size (n)

241

231

11

Source Field survey 2017 and 2018
Note *indicates the change is statistically significant at 10%, **means 5% and ***means 1%. The
sample sizes before and after campaigns are different because, within the span of 2 months during
our campaign, 10 households left the locality and moved outside. Numbers indicate per cent of
households
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time. In our survey, we further asked whether they sold their recyclable wastes in
the past two months before and after the campaign. Table 24.1 shows that during
the past two months before and after the campaign there was no significant change
in their behaviour implying that economic incentives did not change their behaviour
significantly. In terms of home composting, the increase was also not significant.

24.5.2 Was There Any Change in the In-House Participation
in Garbage Disposal?
All members of the household were present at the time of the campaign by our
volunteers. Our base-line survey results show that it is mostly women in the house
who participate in the garbage management activities. Table 24.2 shows the role of
women within the household in terms of waste management, disposal and compost
making before and after the campaign. It shows that as a result of our campaign
in the house, it was women who became more motivated than men, and so, there
has been a 21% rise in the role of women to manage their waste properly. Women
also took more interest in the disposal activities, and there has been a 14% rise in
waste disposal activities by women. These are all statistically significant. However,
as previously mentioned at-home, composting did not increase significantly.
Table 24.2 Activities of women in waste management
Activities of women

Before the
campaign

After the
campaign

Percentage
change (%)

Level of
significance

Waste management in
the house by women

62.76

76.19

21

***

Waste disposal in the
house by women

65.56

74.89

14

**

Waste to compost in
the compound by
women

46.67

50

Sample size (n)

241

231

7

Source Field survey 2017 and 2018
Note *indicates the change is statistically significant at 10%, **means 5% and ***means 1%. The
sample size between before and after campaigns is different because within the span of 2 months
during our campaign, 10 households left the locality and moved outside. Numbers indicate per cent
of households
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24.6 Conclusions
Cities around the world have higher risk of waterlogging due to climate change.
Previous research has shown that without developing a proper waste-management
policy, investment in drainage infrastructure is likely to fail. There is a need to develop
a mechanism to reduce the risk of clogging of the city drainage system. This research
was a follow-up to find strategies to increase household-level participation. Based
on previous surveys, it was also observed that women are at the centre of waste
management in a typical urban house in Bangladesh. Consequently, this research
has used motivational approaches to motivate households to participate and dispose
of their garbage in an orderly fashion. The team ran a campaign in selected localities
for 14 days, two periods of 7 days each, in order to (a) pursue households to separate
their kitchen wastes for community level composting, (b) make the city clean and
smart given the climate risks.
Four motivational approaches were used: (a) social persuasion, (b) moral persuasion, (c) economic incentives and d) social recognition to motivate the city dwellers
to separate their kitchen wastes. All household members present at the time in the
household were motivated to participate in the activities, but the campaign also
ensured that the main women in the house were present at the time of the campaign.
Our results show that social and moral persuasion and the strategy of social recognition worked well, and it is the women members in the house who were more
motivated by such campaigns. Women are not particularly attracted by the economic
incentives shown in our campaign, maybe because the economic benefit is small
compared to the income of the household. In terms of participation in managing
household wastes, the campaign resulted in greater motivation in women to manage
their wastes responsibly. Finally, in terms of social recognition, it was also evident
that all the prize winners were women.
The study draws several conclusions. First, providing awareness by targeting
women in the house to manage wastes and to at-home segregation is the best strategy
for cities in developing countries to manage city wastes which would help build
resilience against the threat of waterlogging. Second, while developing campaigns
there is a need to consider motivational approaches that would work for women—
these are—motivation to build a better society, motivation to create a safer locality
and recognition of their work.
Finally, there is a social dividend to develop such resilience. Nearly, half of the
global population lives in cities. Cities in developing countries are generally more
vulnerable to climate change, and thus have greater adaptation needs. The study
reveals that encouraging women to manage solid waste using community-based
composting not only helps the cities to reduce their risks it also reduces the burden
on cities to dispose of a huge volume of municipal solid wastes to garbage disposal
sites. It makes the cities climate resilient and promotes the concept of sustainable
and resilient cities which is one of the sustainable development goals.
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