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Abstract

Safe water at home is critical for living a healthier life. Though water scarcity has never
been a problem in the riverine Bangladesh, a reliable supply of water is becoming
increasingly scarce. Water pollution places a greater strain on people’s ability to afford
water in both urban and rural areas, especially those who belong to low-income category.
Unplanned urbanization, industrial expansion, and a massive population have increased
interactions between various water users, altered water environment, poisoned river sources,
lowered ground water tables, and modified the water regime. The present study focuses on
urban water sources, their usage pattern, and the associated risks following mixed method
approach- household survey using a standard semi-structured questionnaire at twelve
different locations along the Turag River in the capital city Dhaka. A survey of water use
behavior (observation) was held for eight days at two locations from 7 am to 5 pm. Focus
Group Discussions (FGD) were also conducted at the six sites of Turag River area. The Key
Informant Interviews (KII) were also conducted to get detailed information from different
locations. Electric/motor tube well (73.8%), public pipe and tap water (23.3%), shallow and
deep tube well (2.6%), and other open sources such as rainwater, river, lake, pond, etc.
(2.8%) were documented as the primary sources of water for researched communities. In
terms of their interactions with the Turag River, the community was mostly observed to
gathering water for the home, washing (clothes or dishes or properties),
navigation/transportation, commercial use, duck rearing, bathing, and a variety of other
recreational activities with a gender variation- women (56.9%) interacting with the river
more than men (43.1%). Communities also reported about suffering from different
waterborne diseases such as gastric/ulcers/stomach pain (36.6%), skin disease (12.6%),
dysentery (12.5%), chikungunya/dengue/malaria (11.1%), jaundice (9.2%), typhoid (6.0%),
tuberculosis/pneumonia (5.4%), cholera (0.8%) and various other illness such as body pain,
back pain, respiratory problem, gynecological problem, tonsil, fever (30%) in the past one
year. The occurrence of these illnesses may be the result of poor water quality from sources
or other reasons such as poor hygiene at home, inadequate water supply, inappropriate water
storage practices, and so on. Absence from the work or forgo income due to illness has risen
issues in the workplaces such as wage or pay deduction, dismissed from the job, getting
verbal warnings etc. The study also revealed that women (97.1%) are more proactive than

their male counterparts in collecting water for daily necessities (29.6%). Similarly, girls
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(10.4 %) are more likely than boys to collect water on their own or accompanied by their
mothers (5.0%). While fetching water, women face a variety of challenges along with some
health-related issues. The lack of proper water management systems is cited as the primary
cause of water scarcity in the country. Addressing all these issues holistically, a national
policy framework to achieve sustainable development goals of ensuring universal access to

water is of vital importance.
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Chapter One Introduction

Chapter 1: Introduction

1.1 Introduction

Water is not only essential for the existence of all species around the world but also plays a
pivotal role in economic activity, as a key input to agriculture and industry. In the long term
of achieving sustainability, continuing the pace of sustainable development for a nation, it
is an element of crucial importance. In the case of sustaining our very own civilization water
is the basic need (BIPSS, 2007). Over the past 100 years, human water demand increased
almost eight-fold (Wada et al., 2016) due to the quadrupling of the global population,
increase in per capita food demands, and rising standards of living (Falkenmark, 1997
Shiklomanov, 2000; Vo ro smarty et al., 2000; Flo rke et al., 2013; Wada et al., 2013). Our
planet, which has 70 percent of its surface covered in water, is currently experiencing a
severe water shortage. Even though Bangladesh is not recognized for its water scarcity, the
quality of its water resources is poor, and it is deteriorating due to climate change,
urbanization, and population increase. (World Bank, 2018). Despite Bangladesh being a
deltaic country and surrounded by a large number of rivers and tributaries, it is also very
important to mention that the unequal access to clean water in Bangladesh is taking greater
shape for being heavily contaminated (World Bank, 2018) and the evidence of suffering
from recent century’s water security makes it clearer. People, especially women, have to
suffer and cope with the water insecurity based on their own adaptive techniques (Nasreen,
2012).

Bangladesh has recently seen significant economic growth as a result of its transition from
an agricultural to a manufacturing-based economy, and it aspires to become a middle-
income country by 2021 (World Bank, 2012). Bangladesh's export-oriented garments,
clothing, and textile sector, known as Ready-Made Garments (RMG), has been a major
driver of the country's economic progress. The sector operates about 4482 factories in
Bangladesh (BGMEA, 2018), and has contributed around USD 30.61 billion to the economy
in the fiscal year of 2017-18. The industry employs about 4.4 million people, the majority
of whom are women, and contributes for 80 percent of the country's total export earnings
(Saber, 2016; Selim, 2018). It is estimated that by 2021, the garment sector aims to double
its revenue to USD 50 billion per year and employ another 2 million workers (Hossain et
al., 2018). The RMG companies are mostly concentrated in three cities in Bangladesh: the
capital city Dhaka, the port city Chittagong, and the industrial city Narayangonj (Ahmed,
2014). Dhaka being the capital city of Bangladesh, most of the RMG sectors are flourishing
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centering Dhaka (Salam, 2014). According to the Department of Inspection for Factories
and Establishments' database, around 3000 garment factories are now functioning in
Dhakal. It attracts a high number of migrants from rural regions due to the economic
prospects it provides. The urban population of Bangladesh increased from 7.9 percent in
1971 to 38.2 percent in 2020 growing at an average annual rate of 3.29 percent?.
Bangladesh's urban population was estimated to be 64.81 million in 2020 (Statista, 2021)3,
accounting for 32.8 percent of the overall population (WORLD (WORLD DATA ATLAS,
2021)*. The location, as well as the social, economic, and political context of Dhaka, will
continue to favour rapid growth in the city’s population. Every year, about 3.5 percent of
the population migrates inside the country in search of jobs provided by the garment
industry's fast expansion (UNICEF, 2021)° and ends up living in urban slums (47.2% in
2018). More than 5,000 slums in Dhaka city are home to an estimated four million people®
without decent housing or basic utilities. The influx of population increases the demand for
everyday water resource uses in the city area. Poor people, who mostly live-in slum areas,
are ignored on both the demand and supply sides, and have even less access to potable water.
They face challenges in accessing water and often do not have facilities of piped or tube

well water as of others.

Even though Dhaka has seen extraordinary industrial expansion, unplanned urbanization,
and human development over the last decade, it has lifted many people out of poverty while
placing substantial strain on its rivers' ability to supply water and absorb pollutants
(REACH, 2015). Dhaka is bounded on the west by the Turag, on the south by the Buriganga,
on the east by the Balu, and on the north by the Tongi khal. Only 17 percent of the city's
water supply comes from surface waterways, such as river water, while the rest 83 percent
is extracted from groundwater (GW) piped through a network (Nahar et al., 2014). Because
of the discharge of a massive volume of untreated and municipal waste materials, surface
water sources from nearby rivers and lakes have already surpassed the regulatory limits of
numerous water quality criteria. Furthermore, it has been alleged that about 80 percent of
the readymade garments (RMG) industry in Bangladesh is located along with a major river

I http://database.dife.gov.bd/index.php/factories/member-bgmea-bkmea

2 https://knoema.com/atlas/Bangladesh/Urban-population

3 https://www.statista.com/statistics/603402/bangladesh-urban-
population/#:~:text=Urban%20population%20Bangladesh%2020 | | %2D2020&text=In%202020%2C%20there%20were%
20approximately,were%20living%20in%20urban%20areas.

4 https://knoema.com/atlas/Bangladesh/Urban-population

5 https://www.unicef.org/bangladesh/en/children-cities%C2%A0

6 https://www.unicef.org/bangladesh/en/children-cities%C2%A0
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system in Dhaka city (World Bank, 2005). Treatment of this water has become so expensive
that water supply agencies have to depend on groundwater aquifer for production of
drinking water. Rivers play a role in absorbing or transporting pollutants such as industrial
and municipal wastes, manure discharges, and runoff from agricultural fields, roadways,
and streets (Stroomberg et al., 1995). In Hazaribagh, there are around 149 tanneries that
produce over 18,000 litres of liquid every day and approximately 115 metric tons of solid
waste, virtually all of which is discharged into the river Turag through the Bashila and
Katasur khals (IWM, 2007). Again, 10 percent of industries release treated effluent, while
the remainder discharge wastewater into rivers or bodies of water without treatment or with
limited treatment (Satter & Islam, 2005). Textile industry wastewater in Bangladesh was
estimated to be at 217 million m® in 2016, including a wide range of contaminants, and is
expected to rise to 349 million m® by 2021 if traditional dyeing techniques are continued
(Hossain et al., 2018). Direct discharge of toxic chemicals from industries into the river
results in increase pollution and deteriorates its water quality. Heavy metal-containing
industrial wastes and effluents are being discharged in the vicinity of industrial regions,
including vanadium, molybdenum, zinc, nickel, mercury, lead, copper, chromium,
cadmium, and arsenic (Islam et al., 2013), which have significant impacts on surface water
quality. Dhaka also produces over 1.65 million metric tons of solid waste each year’.
Estimates of waste generation per inhabitant per day range from 0.29 to 0.60 kilos per day,
however the Dhaka City Corporation (DCC), the principal body in charge of waste
collection, transportation, and disposal, is unable to do the work adequately due to its
inadequate logistics®. In 2018-19, per capita per day waste generation in Dhaka is found as
0.641 kilograms®. It is estimated that only 40-60 percent of Dhaka’s waste is collected by
the DNCC??. People who live along the riverbanks throw garbage into the waterways that is
not controlled by the DNCC. Oil and other chemicals thrown into rivers by launches,
steamers, and trawlers pollute river water in addition to residential and industrial trash. This
deterioration is of great concern not only for the aquatic environment but also for human
health due neighbouring people are continuously interacting with this water for their daily

purposes such as drinking, cooking, bathing, washing, fisheries, and navigation (Rahman,

7,10 https://www.waste.ccacoalition.org/sites/default/files/files/city_fact_sheet/Dhaka_MSW_FactSheet_0.pdf

8 Dhaka North City Corporation

9 Waste Report 2018-19. Dhaka North City Corporation, VWaste Management Department.
https://dncc.portal.gov.bd/sites/default/files/files/dncc.portal.gov.bd/annual_reports/6693c776_0dde_49da_b85b_1928d3
98a7f4/2020-07-07-15-04-0388efe5 1 e61d33 | efb8104520648dd2.pdf
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1994). This water also has a disproportionate impact on vulnerable livelihood systems such

as agriculture, aquaculture which must otherwise endure extreme hardship or migrate.

Dhaka is Bangladesh's only city with a sewage system, to which only 20 percent of its
population is connected (Mansour et al., 2017) which indicates that more than 70 percent of
the city's population does not have access to adequate sanitation facilities. Only 2 percent
of the population in Dhaka's low-income neighborhoods has access to properly managed
sanitation (Arias-Granada et al., 2018), although no faecal excrement is deemed securely
handled outside of a small proportion that goes into the sewage network (Peal et al., 2014).
Release of these untreated toxic industrial effluents, municipal solid waste, direct
connection of sewerage along the riverbanks results in pollution of river water. Near
industrial areas this polluted river water is being used for irrigation purposes in paddy and
vegetable (spinach, tomato, and cauliflower) cultivation fields (Islam et al., 2013), resulting
in the penetration of such chemicals in the human body through the food chain which is
dangerous to the health of the dependent community. Cholera, diarrhoea, dysentery,

hepatitis, typhoid, polio, and other illnesses have been related to contaminated water??.,

As population density in Dhaka city is rising, so are housing needs, thereby increasing the
pressure on the already stressed water supply services. There is a huge gap between demand
and supply; therefore, households across the city face tremendous water crises, especially
in summer each year. Although precise data is difficult to come by, most of Bangladesh's
present water supply services are incapable of fulfilling demand. DWASA (Dhaka Water
Supply and Sewerage Authority) is unable to fulfil or sustain current water requirements
with their existing supply to the city dwellers (Rahman et al., 2014; Nahar et al., 2014) as
the city water supply system accommodates only about two-thirds of Dhaka households
(Nahar et al., 2014). Furthermore, DWASA is only capable of producing 1,500 million liters
of water per day (mld), but Dhaka's daily water demand and requirement is around 2,200
mld. The current water delivery infrastructure is under strain as a result of rising population
growth rates, with estimated demand exceeding 4,000 mld by 2020 (Nahar et al., 2014).
According to an ADB report (2017), 1.3 million people (15% of the total population) lived
in slums in the DWASA service area in 2007, with many of them having unauthorized water
system connections and a significant number of the most vulnerable slum dwellers having

no access to water services at all. Without intervention or changes in policy and service

I https://lwww.who.int/news-room/fact-sheets/detail/drinking-water
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commitment, the number of slum dwellers in Dhaka without access to water is expected to

rise to more than 4 million by 2025.

Water is one of the most important non-traditional security problems since it is necessary
for human health, well-being, economic stability, and political stability (BIPSS, 2007). In
the absence of adequate water supply and sanitation, many of the urban poor people depend
on rivers for meeting their daily domestic needs such as bathing, laundry, and cooking
(REACH, 2016) as safe water supply covering only 50-60 percent of the urban population'?
(only about one-half of the total urban population) while the other half have to depend on
contaminated traditional sources of water such as ponds or rivers especially the lower
income group who cannot afford the cost of supply water. It is estimated that 3 percent of
Bangladesh's population, or over 4 million people, rely on unimproved water sources, such
as ponds, rivers, streams, or unprotected wells and springs to get their drinking water (World
Bank, 2018). Many parts of the city's rivers and canals are biologically dead because of high
pollution levels, particularly during the dry season, with the majority of this water unfit for
human consumption. Surface water contamination from untreated waste and industrial
effluents affects all Dhaka residents, either by increased healthcare costs or reduced

productivity due to waterborne disease (World Bank, 2007).

WHO/UNICEF (2010) progress on drinking water and sanitation for gender content shows
that in 45 developing countries women performed 64 percent of water collection as they are
considered as the primary managers of water at the household level. Similarly, in most
societies, women are in charge of the water supply in the home. Having enough water to
satisfy household requirements has a direct impact on women's health, education, and career
opportunities. Water is connected to our health, wellbeing, culture, economy, and
environment (UNESCO-IHP, 2014), however, collecting water often for hours in a day can
make school going late for school3. Fetching water also takes time and limits the economic

productivity of women.

Understanding the various accessible sources and unequal consequences of water security
on the health and wellbeing of poor women, men, girls, and boys, as well as the multiple
barriers to equality in Bangladesh's urban setting, are essential components of this study. To
achieve the global goals (six) of sustainable development (SDG, 2016-2030) that is to ensure

availability of water for all as well as for the aims of the Seventh Five Year Plan (SFYP,

12 https://www.adb.org/sites/default/files/evaluation-document/35766/files/Ic-urban-sector-wss-ban.pdf
13 https://www.wateraid.org/uk/the-crisis/tackling-inequality/girls-and-women
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2016-2020) of the Bangladesh Government ‘safe drinking water to be made available for all
rural and urban population’, present research objectives can provide support to policy
makers through indicating ways to sustainable supply and management of water for the
urban water poor. Future study might be focused on government and non-governmental
organization (NGO) initiatives in water security for the urban poor. To find out about the
functioning of any Govt. or NGO to help the underprivileged or water-poor for ensuring
their access to water-related interventions, it would be of great support. Future researchers
will be able to devise interventions for inclusive members based on the findings of this

study.

1.2 Conceptual Framework of the Study

The conceptual framework is an analytical technique for organizing research ideas in an
easy-to-remember and use manner (Berlin, 1953). The present study therefore tries to focus
on various available sources of water for studied communities together with their interaction
with the river; gendered differential roles and responsibilities of water-related household
activities; how the quality of available sources of water affects neighbouring communities’
health and productivity, ultimately the relationships with reduction or increase of
vulnerabilities and poverty. The conceptual framework of the study is presented below in

Figure 1.1:
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1.3 Objectives and Research Questions of the Study

The overall goal of this research is to explore the links between urban water usage and

associated risks. In line with the broad objectives the specific objectives of the research have

been designed as follows:

I To find out available sources and usages pattern of urban water;

ii. To understand how and why people of the local community continue

interacting with the Turag River;

iii. To analyse gender-specific roles and behaviour in the attainment of

household water security;

v, To examine nexus between water source and community peoples’ health;

and

V. To point out the associated impacts of disease occurrence among studied

communities.

The relevant research questions of the study are given below:

i.  What are the available water sources and patterns of water usage?

ii. How do the local people interact with river water?

iii. What is the gender-specific roles and behaviour in the attainment of

household water security?

iv. Is there any link between water source and community health?

v. How do they get impacted due to disease occurrence?

Table 1.1: List of broad and specific objectives of the study

Specific Objectives

Serial Broad Objectives
No.
To find out available sources
1 and usages pattern of urban

water

i. to find out available drinking and domestic water
sources in the survey areas;

ii. to find out seasonal variation of water usages;

iii. to find out the reasons for shifting from primary
sources to secondary sources of water;

iv. to explore the challenges faced by the people due to
switching from primary to secondary sources of water;
v. to find out the ownership of water sources;

vi. to reveal the payment means or tariff system of
water sources;

vii. to know about community concerns regarding
water sources and other related issues.

To understand how and why
2. members of the local
community continue

i. to understand how members of the local community
interact with Turag River water along with its variation
in different sites at times;
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interacting with the Turag
River

ii. to find out gender-disaggregated interactions with
Turag River; and

iii. to explain how changes in river water quality
influence water use practices (welfare change) along
with the Turag River system over time.

To analyse gender-specific
3 roles and behaviour in the
attainment of household water
security in the study area

i. to evaluate household water insecurity and gender
division of labour in managing everyday water needs;
ii. to find out gendered responsibility and time taken to
fetch water;

iii. to find out various challenges faced, and health risk
associated with fetching water; and

iv. to formulate policy lessons regarding the issues.

To find out links between
4. water use and community
peoples’ health

i. to find out prevalent diseases of the studied
community in the past one year;

ii. to explore the link between water sources with
disease occurrence;

iii. to identify other potential factors that may be
responsible for disease happening;

iv. to find out the measures taken to make water safe at
the household level; and

v. to investigate the treatment-seeking behaviour of the
studied communities.

To point out the associated
impacts of diseases occurrence
among studied communities

i. to find out productivity loss due to illness;

ii. to investigate if there any reduction of income; and
iii. to find out problems or issues created in the
workplace due to illness.

1.4 Hypothesis of the Study

The hypothesis was formulated to serve as a guide of the study, therefore the hypothesis of

this study is

Ho: There is no connection between the sources of water on which a population

relies and the occurrence of diseases

Ha: There is a positive connection between the sources of water on which a
population relies and the occurrence of diseases

The hypotheses will be tested based on the primary and secondary results of the present

study. Besides, the study reviews a number of relevant literatures leading to the presumed

hypothesis.

1.5 Operational Definitions of some key Terms

1.5.i Water Resources: are sources of usually freshwater that are useful, or potentially

useful, to society; for instance, for agricultural, industrial, or recreational use. Examples

include groundwater, rivers, lakes, and reservoirs. -- Nature Portfolio, 20214

14 https://www.nature.com/subjects/water-resources
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1.5.ii Water Quality: is the suitability of water to sustain various uses or processes. --
UNEP/WHO, 1996%°

1.5.i1i Water Scarcity: the lack of available water resources to meet the demands of a
specific population. Water scarcity can be experienced by a community, region or country
and may be temporary (for example over several months of the year) or increase and

decrease over time. -- UN-Water, 201316

1.5.iv Water Security: the availability of an acceptable quantity and quality of water for
health, livelihoods, ecosystems, and production, coupled with an acceptable level of water-

related risks to people, environments, and economies. -- David & Claudia, 2007’

1.5.v Water Availability: is the quantity of water that can be used for human purposes

without significant harm to ecosystems or other users. --Sustainable Jersey, 20138

1.5.vi Water Accessibility: implies facilities close to home that can be easily reached and
used when needed. -- UNICEF, 2016%°

1.5.vii Water Affordability: payment for services does not present a barrier to access or

prevent people from meeting other basic human needs. -- UNICEF, 20162

1.5.viii Community Welfare: describe as ‘a community condition that conforms to our value
systems, such as a presence of health, happiness, prosperity, social control, and good
housing; and the absence of undesirable conditions such as illness, poverty, vice,
delinquency, and crime, child neglect, ignorance, and unemployment’. — Jonassen 1960,
p.112

1.6 Organization of the Thesis

The thesis is organized into eleven chapters.

Chapter 1: Introduction provides the background, rationale, concept, and objectives of this
study.
Chapter 2: Literature Review provides an overview of existing data and previous study that

is relevant to present research.

I5 https://lwww.who.int/water_sanitation_health/resourcesquality/wgmchap2.pdf

16 Water Security and the Global Water Agenda — a UN-Water Analytical Brief, 2013.

17 David Grey & Claudia W. Sadoff. 2007. "Sink or Swim? Water security for growth and development". Water Policy, 9
(6): 545-571. doi:10.2166/wp.2007.021
I8https://www.sustainablejersey.com/fileadmin/media/Events_and_Trainings/Add_Event/2013/Sustainability_ Summit/Sust
ainability_Briefs/Water_Auvailability_ FINAL_9_10_13.pdf

19.20 Strategy for Water, Sanitation and Hygiene 2016-2030.
https://www.unicef.org/wash/filess’UNICEF_Strategy_for_WASH_2016-2030.pdf
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Chapter 3: Methodology includes various data collection tools and techniques of the study

have been described in this chapter.

Chapter 4: Study Area: Turag River and Selected Sites provides an overview of the origin,
various physical and hydro-morphology of Turag River together with characteristics of

selected survey areas along Turag River are discussed.

Chapter 5: Socio-Demographic Characteristics of Survey Community represents
background and characteristics of survey households and communities have been presented
in this chapter.

Chapter 6: Available sources, usages pattern, and related issues the analyses of availability
of different urban water sources, water usages, seasonal variation of water use, etc. various

issues have been discovered and described in this chapter.

Chapter 7: The Turag River: Uses, Water Quality and Welfare Change over Time this
chapter particularly focuses on only the Turag River users, how and why they interact with
this water, river water quality and changes of welfare over time due to pollution have also

been discussed.

Chapter 8: Urban Water Use: A Gendered Analysis this chapter mainly focused on
gendered specific roles of household water-related activities and the challenges they

encountered to do so.

Chapter 9: Urban Water Use and Health Risk discuss the relation between available

souses, uses, and disease prevalence of selected communities.

Chapter 10: Linking IlIness with Productivity Loss discuss different issues that groups have

faced because of illness-related absences from work.

Chapter 11: Conclusion recommendations and concluding remarks have been summarized

in this Chapter.

A list of References that have been used in this study and various other information,
questionnaire, checklist, table, photographs that have been discussed in the different sections

has been kept in the Appendix and attached at the end of all the chapters mentioned here.

11
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Chapter 2: Literature Review

A literature review was conducted to gather data relevant to the research topics that would
be useful in bolstering the study's findings. The literature also aided in identifying
knowledge gaps and focusing on the sorts of data required for the evaluation.
Simultaneously, literature was explored to aid in the knowledge of acceptable qualitative
and quantitative data analysis approaches. Government and non-government entities'
documents, presented papers, articles, academic journals, books, and relevant websites were

examined.

2.1 Population Growth

2.1.i Population Growth: International Scenario

Population growth rates peaked at 2.1 percent yearly between 1965 and 1970, then gradually
declined to 1.4 percent annually between 1997 and 1998, with a world population of 3 billion
people in 1960 doubling to 6 billion by 19992, Demographers predict the world population
to achieve 8 billion milestones in 2023, with the global population forecast to reach 9 billion
by 2037 and 10 billion by 2056, after reaching 7 billion milestones in 2011 (Lam, 2011).
The global population is now growing around 1percent per year, after peaking at 2.1 percent
in 1968 (Chamie, 2020).

Currently, 61 percent of the world's population lives in Asia (4.7 billion), 17 percent in
Africa (1.3 billion), 10 percent in Europe (750 million), 8 percent in Latin America and the
Caribbean (650 million), and the remaining 5 percent in Northern America (370 million)
and Oceania (43 million). China (1.44 billion) and India (1.39 billion) are the world's two
most populous countries, each with more than 1 billion people and accounting for 19 and
18 percent of the global population, respectively. Between 2019 and 2050, India is expected
to replace China as the world's most populated country around 2027, while China's
population is expected to decline by 31.4 million, or approximately 2.2 percent. The global
population is expected to reach 8.5 billion people in 2030, 9.7 billion in 2050, and 11.2
billion by 2100 (Figure 2.1) (World Population Prospects 2019: Data Booklet)?2.

The current yearly growth in the global population is 81 million, down from a high of 93
million in 1988. Annual additions are expected to decline further, to 48 million by 2050.

The majority of the approximately 2 billion population growth projected by mid-century

21 https://www.un.org/en/sections/issues-depth/population/
22 https://population.un.org/wpp/Publications/Files/VWPP2019_DataBooklet.pdf
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will occur in less developed regions. Africa is the most populous continent, with more than
1 billion people anticipated to be added over the next three decades, followed by Asia with
around 650 million. In comparison, Europe's population is expected to decline by 37 million
people during this time period (Figure 2.2) (UN-Population).

World Population

Projectedworldpopulation until 2100

Projected Population Increases

20200 2050, Mill
e m“mi" blII|on 340 0 '
2015"""‘""’“ b||||on
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2100 ""ﬂmﬂnﬂmﬂm b||||on

1149
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World Africa  Asta  Europe Latin N America
PopuhtmDmmn WoddPopu!aooanmehazmsRmm ~—-) TEFOR

Produced by: United Nations Department of Public Information - QBTN mm

Figure 2.1: Growing World Population Figure 2.2: Regional differences: Asia and
(Source: UN-Population Africa lead in population rises through 2050

https://www.un.org/en/sections/issues- (Source: UN Population Review)
depth/population/)

A common notion exists that water is becoming scarce as a result of inevitable trends,
particularly population expansion and the associated increased demand for water for food
production, residential, industrial, and municipal purposes. Furthermore, variations in food
consumption impact the pace of development in residential and industrial water demand, as
well as agricultural water demand. In 1995, around 37 percent of the population of
developing nations lived in cities, up from 22 percent in 1960 and 30 percent in 1980 (Table
2.1) (World Bank, 2000). In the future, urbanization is expected to intensify, with the urban
population of emerging nations more than doubling between 1995 and 2025, while the rural
population grows by 12 percent. By 2025, urban regions will be home to 53 percent of the
population in emerging nations (Rosegrant et al., 2002).

13
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Table 2.1: Rural, urban, and total population; 1995 and 2025

Country/Region 1995 baseline estimates (millions) 2025 projections (millions)
Rural Urban Total Rural Urban Total
United States 64 205 269 58 289 347
European Union 15 80 293 373 56 316 372
Japan 28 98 125 20 104 124
Australia 3 15 18 3 21 24
Other developed countries 32 59 90 27 79 106
Eastern Europe 54 83 137 33 81 114
Central Asia 31 23 54 37 35 72
et of the former Soviet 67 172 239 40 162 202
Mexico 24 67 91 25 105 130
Brazil 34 125 159 26 193 219
Argentina 4 31 35 3 44 47
Colombia 11 28 39 11 48 59
Other Latin America 53 99 152 57 177 234
Nigeria 60 39 99 79 124 203
Northern Sub-Saharan Africa 104 29 133 174 114 288
Central and western
Sub-Saharan Africa 84 47 131 132 150 282
Southern Sub-Saharan Africa 55 24 80 75 80 154
Eastern Sub-Saharan Africa 70 19 89 112 73 184
Egypt 34 27 62 41 54 95
Turkey 19 43 61 12 75 87
Other West Asia/North Africa
(WANA) 84 127 212 107 275 382
India 679 248 927 77 575 1,352
Pakistan 81 42 124 118 133 251
Bangladesh 97 27 124 125 85 211
Other South Asia 48 10 58 72 35 107
Indonesia 127 70 198 107 166 273
Thailand 47 12 59 50 28 77
Malaysia 9 11 20 9 22 31
Philippines 31 37 68 30 77 107
Viet Nam 59 14 73 73 32 105
Myanmar 33 11 44 34 26 60
Other Southeast Asia 14 3 16 21 10 32
China 857 369 1,226 778 702 1,480
Korea, Republic of 10 35 45 5 47 52
Other East Asia 10 14 24 9 21 29
Rest of the World 5 2 6 7 4 11
Developing countries 2,774 1,634 4,408 3,106 3,510 6,616
Developed countries 327 925 1,251 237 1,051 1,288
World 3,101 2,559 5,659 3,343 4,561 7,903

Sources: 1995 data are from FAO (2000); 2025 data are authors’ projections based on UN (1998) medium scenario

2.1.1i Population Growth: National Scenario

Bangladesh, having area of 148,560 sq km (Bangladesh-Wikipedia)?® and more than 120
million people, gained independence on March 26, 1971, with a size of population of around
70 million people. Among the various countries in Asia, Bangladesh is the eighth-largest
country in terms of the world's population. Bangladesh's population is estimated to be at

167.8 million people, with a density of roughly 1252 persons per square kilometer of

23 https://en.wikipedia.org/wiki/Bangladesh
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geographical area, according to UNFPA? and with a growth rate of 1.20 percent
(Bangladesh Statistics, 2017). Bangladesh's population has nearly doubled after 49 years of
independence, to roughly 165.7 million people (worldometer, 2021)%°. Bangladesh's
population was initially estimated in 1801 to be approximately 14.5 million people. By the
next 100 years, the population had more than doubled. Between 1801 and 1901, the annual
growth rate was less than 0.7 percent. Between 1951 and 1974, the population expanded by
over 29 million people in only 23 years?®. From 1973 until the mid-1980s, Bangladesh's
population grew at an average rate of 1.47 percent per year, but between 1986 and 2000, it
grew at a pace of 2.68 percent per year, and since 2001, it has been dropping at an average
rate of almost 1.76 percent per year (Ali et al., 2015). Bangladesh's population rose from
64.2 million in 1970 to 163 million in 2019, with an average yearly growth rate of 1.92
percent (WORLD DATA ATLAS)?. Table 2.2 shows the population growth trends in the
history of Bangladesh?®,

Table 2.2: Bangladesh Population by Year (Historical)

Year Total_ Growth Density World | Density
Population Rate Rank Rank

2021 166303.5 0.0103 1277.587 8 10
2020 164689.4 0.0101 1265.187 8 10
2019 163046.2 0.0103 1252.563 8 10
2018 161376.7 0.0106 1239.738 8 11
2017 159685.4 0.0108 1226.745 8 11
2016 157977.2 0.011 1213.622 8 11
2015 156256.3 0.0115 1200.402 8 11
2010 147575.4 0.012 1133.713 8 11
2005 139035.5 0.0172 1068.107 8 10
2000 127657.9 0.0208 980.701 8 9
1995 115169.9 0.0222 884.7655 9 10
1990 103172 0.026 792.594 9 10
1985 90764.18 0.0265 697.2742 9

1980 79639.49 0.0259 611.8114 8

1975 70066.3 0.0175 538.2677 9 10
1970 64232.48 0.0301 493.4507 9 10
1965 55385.11 0.029 425.4829 9 10
1960 48013.5 0.0267 368.8523 11 10
1955 42086.3 0.0212 323.318 12 10

Source: World Population Review, 2021

24 UN World Population Prospects (2019 Revision) - United Nations population estimates and projections.
25 https://lwww.worldometers.info/world-population/bangladesh-population/

26 https://epc2010.princeton.edu/papers/ 100498

27 https://knoema.com/atlas/Bangladesh/Population

28 https://worldpopulationreview.com/countries/bangladesh-population
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A small number of studies have been attempted population projection for Bangladesh over
the past decades. Recently, Statista?® conducted a population projection of Bangladesh using
the 2011 census population as the base for the period from 2015 to 2025 and presented in
Figure 2.3.
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Figure 2.3: Bangladesh, total population from 2015 to 2025 (in million inhabitants)

2.2 Water Resources

97.5 percent of the water on our globe is salty ocean water, which makes up 70 percent of
the total. Glaciers, snow, and permafrost make up the remaining 1.725 percent. Groundwater
accounts for 0.075 percent, whereas lakes, marshes, and rivers account for 0.025 percent
(Nishat, 2008).

2.2.1 Global Water Resources

The world's population is rapidly increasing, and projections suggest that by 2030, there will
be a 40 percent gap between anticipated demand and available water supply if current trends
continue (World Bank, 2017)%. Water scarcity affected around 5 percent of the world
population in 2000, implying that fewer than 1000 m?® of freshwater was available per person
per year; by 2025, it is expected to impact 31 percent of the population. Many of these
individuals live in nations with significant population expansion, and their water problems

are rapidly worsening®.. Several global water resources overviews based on global

29 https://www.statista.com/statistics/438 | 67/total-population-of-bangladesh/
30 https://www.worldbank.org/en/topic/waterresourcesmanagement
31 https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?printable= | &id=2399
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databases, models, and observable records have been published. Gleick (1993) offered
detailed evaluations of worldwide water resources, covering water supply from various
sources as well as water demand from diverse sectors. Margat (1995) looked examined the
worldwide water situation between 1990 and 2025, creating a collection of global maps that
show regional variation in several water-related variables. The UN's Economic and Social
Council (ECOSOC) presented the UN with a Comprehensive Assessment of the World's
Freshwater Resources (ECOSOC, 1997). Seckler et al. (1998) created water demand and
supply scenarios up to 2025, identified countries and regions that would face severe water
scarcity in the next 25 years, and discussed potential solutions to eliminate water scarcity,
such as improving irrigation water use effectiveness and expanding water supply
(Chaturevedi, 2000). Shiklomanov (2000) offered a critical evaluation of the current state
of global water resources assessment, as well as the findings of assessments for the twentieth
century and forecasts for future water supply for household, industrial, and agricultural
requirements. Water supply and demand data sets by nation are published by the World
Resources Institute (WRI, 2000), and are updated year after year. The World Water Vision
project, which included numerous international and national research and consulting

agencies and institutions, also analyzed future water possibilities (Rosegrant et al., 2002).
2.2.2 Water Resources of Bangladesh

Two types of water resources that make up the bulk of Bangladesh’s water sources are
namely surface and groundwater®2. Surface and groundwater are used for a number of
functions on a daily basis, including drinking, cooking, and basic hygiene, as well as
recreational, agricultural, and industrial operations. In Bangladesh, the natural subsystem of

the water resources system (Ahmed & Roy, 2006) consists of:

i. the interlinked system of rivers, estuaries, canals, khals (smaller than rivers in size), etc.;
ii. the floodplain;

iii. wetlands;

iv. haor, baor, beel (local names of different kinds of ponds filled with stagnant rainwater),
lakes, etc.;

V. ponds;

vi. intertidal lands and water; and

vii. groundwater aquifers.

32 https://www.netherlandswaterpartnership.com/sites/nwp_corp/files/2020-06/Bangladesh-Water-Sector-Network-
Study-Final-Report-2018.pdf
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2.2.2.1 Surface water

Bangladesh's surface water resources are derived from rainfall inside the country as well as
inflows from rivers that flow into Bangladesh from both inside and outside the country.
IWM (2014) calculated the average rainfall for Bangladesh excluding the eastern highlands
to be 266 km? averaged from 1980 to 2008, whereas Kirby et al. (2014) projected it to be
284 km? averaged from 1985 to 2010.

The surface water system includes approximately a thousand beels and haors, which are
saucer-like depression basins with a marshy nature, in addition to the network of rivers. In
the southern regions of the nation, there are also ox-bow lakes, which are the remains of
dead rivers (WSP, 2014). Bangladesh's rivers, streams, and canals cover around 15,000
miles (24,000 km) (Rahman et al., 1990). Flowing rivers and static sources such as ponds,
beels, and haors produce a maximum inflow of 140,000 cubic meters per second (in August)

and a minimum of 7,000 cubic meters per second (in February) (Nadira & Shixiang, 2018).

The entire yearly volume of water entering the nation via transboundary rivers is estimated
to be around 1000 billion cubic meters (Ahmed & Roy, 2006). The flow delivered by these
river systems varies greatly throughout the year, peaking during the monsoon season (July
to September) (Rahman et al., 1990). In addition to these natural water features, each
community has a number of ponds of varying sizes. A total of 1,288,222 ponds are predicted
to exist (Bangladesh Bureau of Statistics, 2007). The entire area of the aquatic bodies is
about 12,000 square kilometers, accounting for around 8 percent of Bangladesh's total land

area. Table 2.3 shows the areas of the various bodies of water.

Table 2.3: Surface water bodies in Bangladesh

Type of Water Body Area (km?)
Main rivers (Padma, Meghna, and Jamuna) 2,174
Other river and canals 2,626
Dead rivers and ox-bow lakes 225
Beels/Haors/Natural Water Bodies 1,540
Estuary 5,518
Total 12,082

Source: SPARRSO Report, 1984
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2.2.2.1i Groundwater

Surface water recharge is the primary source of groundwater. The majority of Bangladesh's
land was created by three major rivers' sedimentary alluvial and deltaic deposits (Ahmed &
Roy, 2006). For the most part of the nation, these alluvial deposits have produced an
unconfined aquifer. Except for adequate drinking water supplies, groundwater was intended
to be one of the country's primary natural resources. Because of the comparatively
uncontaminated quality of groundwater compared to surface water, which is generally
polluted and often bears waterborne illnesses, it is the primary source of water for
household, industrial, and agricultural supplies. In Bangladesh, groundwater ranging from
the quaternary to recent sediments is the primary supply of water for residential, industrial,
and agricultural purposes (WSP, 2014). Furthermore, nearly 90 percent of Bangladeshis rely
on groundwater for their drinking water. A body of groundwater, varying in depth from 1
m to 1000 m, runs across the whole country of Bangladesh (Khan, 1990). According to
several scientific research on the city's groundwater, the aquifer piezometric level has
dropped substantially in recent years owing to excessive groundwater removal (Akther et
al., 2009). Groundwater withdrawals account for 35 percent of total yearly water
withdrawals (World Bank, 2006). Groundwater is rapidly decreasing due to overexploitation
in agriculture and widespread usage by homes, towns, and enterprises. The water table is
dropping, and saltwater intrusion is growing. The coastal region's shallow aquifers get more
salinized as the water table drops. Groundwater is sensitive to seawater intrusion in coastal
regions, as well as dissolved iron in some local areas; nevertheless, arsenic poisoning is the
most serious groundwater concern (Khan & Siddique, 2000). It also causes land subsidence.
Arsenic pollution of shallow groundwater tables on a large scale is another issue. The water
table has dropped below the tube wells' suction level in several locations. The groundwater
table in Dhaka has dropped by 20 meters in the previous decade (World Bank, 1998).

According to a series of studies (World Bank, 2000; Ahmad et al., 2001), nearly 95 percent
of drinking water and 68.5 percent of irrigation water are derived from groundwater sources,
whereas Gupta et al. (2005) found that 95 percent of domestic and industrial water supplies
and 70 percent of irrigation supplies are derived from groundwater, and WSP (2014) found
that only 8.8 percent of groundwater is used for water supply, 11.9 percent for
transportation, and 79.3 percent for agriculture in Bangladesh. In the dry season (October to
May) groundwater forms the major source of water available for agricultural production in

many areas of the country. According to the Master Plan Organisation (MPO, 1987), the
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national estimate of groundwater abstraction for agriculture was 6912 million m3/year,
whereas it was roughly 900 million m®/year for potable water supply and industrial usage.
Because surface water availability varies seasonally and geographically, the use of tube
wells to elevate shallow groundwater was advocated in rural and urban areas to enable
intensive agriculture and supply clean drinking water. Thousands of hand, shallow, and deep
tube wells have been drilled around the nation in the last 20 years, and they are widely
utilized for both household and agricultural reasons (Rahman et al., 1990). Bangladesh now
has 35,322 deep tube wells, 1,523,322 shallow tube wells, and 170,570 low lift pumps
providing water for agriculture (Qureshi et al., 2014). In Bangladesh, groundwater irrigates
around 79 percent of the entire agricultural land, while surface water irrigates the rest
(Qureshi et al., 2014).

The aquifer systems in the country are as follows (WSP, 2014):

(i) An upper or main aquifer, extending to about 150 meters, 5 meters being the

source of “shallow” groundwater in this report;
(i) A deep aquifer, extending from 150 meters to about 350 meters; and

(iii) A very deep or lower aquifer, extending below 350 meters to as much as 1,600

meters, about which very little is known.

Table 2.4 summarizes the possible recharge for shallow aquifers, as well as the various
sources of demand (water supply, environment, and agriculture) and their balance for
different hydrogeological areas up to 2025.

Table 2.4: Organization involved in Groundwater Management

o Department
Ministry : -
Major Role Minor Role
Water Resources WARPO, BWDB
Local Government DPHE, WASAs LGIs, LGED, RDA
Agriculture BADC, BMDA DAE
Environment DOE
Science & Technology BAEC
Energy & Minerals GSB
Private Sector IWM, CEGIS, consulting firms

Source: WSP, 2014
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2.3 Water Use

2.3.1 Global Water Use

Agricultural (including irrigation, livestock, and aquaculture), municipal (including
household), and industrial water withdrawal are the three categories of water extraction
(FAO-AQUASTAT)®. Agricultural applications, such as irrigation, livestock, and
aquaculture, are by far the biggest water users on a worldwide scale, accounting for 69
percent of all yearly water withdrawals. Industry and electricity generating account for 19

percent, while home usage accounts for 12 percent (Figure 2.4).

GLOBAL SUM OF ALL WITHDRAWALS

M Agricultural B Municipal M Industrial

Figure 2.4: Global sum of all withdrawals (%) (Source: AQUASTAT, 2020)

Around 40 percent of the world's irrigated land is presently supplied by groundwater. It
permits 13 percent of overall food production, with groundwater accounting for 44 percent
of irrigated food production globally (Villholth et al., 2017). Because of their huge
populations and extensive agricultural operations, Asia accounts for eight of the ten nations
with the highest groundwater extraction. India, China, Nepal, Bangladesh, and Pakistan
alone account for over half of the world's total groundwater usage. Saudi Arabia, the United
Arab Emirates, Oman, Kuwait, Bahrain, and Qatar are among the Western Asian nations
that rely nearly entirely on groundwater for their renewable water supply. In Asia,
groundwater resources are critical for meeting water demands. Groundwater is utilized for
crop irrigation, food production, industrial, and residential use throughout Asia, accounting
for roughly 25 percent of total water consumption (FAO, 2016). Indeed, Asia's groundwater
withdrawals account for the vast majority (72%) of worldwide consumption value. This is

33 AQUASTAT - FAO's Global Information System on Water and Agriculture.
http://www fao.org/aquastat/en/overview/methodology/water-use
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due to Asia's extensive agricultural operations as well as its big population and rapid
population growth rates (Shah, 2007; Gleeson et al.,, 2012; FAO, 2016). In Asia,
groundwater extraction has risen dramatically, especially since the 1970s. Global
assessments of groundwater sustainability clearly suggest that present groundwater use in
several Asian regions, such as the upper Ganges River Basin or the North China Plain, is

likely to lead to aquifer depletion and water scarcity (Gleeson et al., 2012).

Groundwater also serves as a vital source of water for rivers, lakes, and wetlands, which are
separate ecosystems that are flooded by water on a regular or periodic basis. Groundwater
has important socio-economic consequences in addition to its ecological role. For example,
it is estimated that groundwater irrigation contributes between $10 billion and $30 billion
to Asia’'s economy each year (Shah et al., 2003; WWAP, 2016).

The water extraction ratios per continent are shown in Figures 2.5 and 2.6, with the
agricultural portion ranging from more than 80% in Africa and Asia to just over 20 percent
in Europe. Agriculture (including irrigation, livestock watering and cleaning, and
aquaculture), industry, and towns all withdraw water globally through time, as seen in
Figure 2.7.

Water withdrawal ratios by continent
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Figure 2.5: Water withdrawals ratios by continent (Source: FAO-AQUASTAT, 2020)
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Figure 2.6: Charting the global water situation, global water uses and distribution. The bar
charts show percentage use by category
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Figure 2.7: Global water withdrawals by km?/year

Figure 2.8 depicts the distribution of freshwater extraction consumption in key water use
industries throughout the world in 2010. The agriculture sector consumes roughly 38 percent
of this water during this period. According to the UN's Food and Agriculture Organization

(FAO), worldwide freshwater withdrawals totaled 3,928 cubic kilometers per year.
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Figure 2.8: Distribution of freshwater withdrawals worldwide in 2010 by the major water use
sector (Source: Statista, 2021)

Global water demands are anticipated to expand at a comparable rate through 2050,
accounting for a 20-30 percent increase above current levels of water usage (UN, 2019).
Although predictions vary, the study shows that an increase in demand from the industrial
and residential sectors will account for much of the rise. Agriculture's proportion of overall
water use is expected to drop in contrast to other sectors, but it will continue to be the
greatest user in terms of both water withdrawal and consumption in the near future, as shown
in Figure 2.9 (UN, 2019).
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Figure 2.9: Global water demand by sector to 2040 (UN, 2019)
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2.3.2 National Water Use

Consumptive needs, such as agricultural, household, and industrial usage, require water, as
do non-consumptive demands, such as in-stream use (navigation, fisheries, salinity
management, and pollution dilution), as well as ecological conservation and wetland
preservation (Nadira et al., 2018). To satisfy its irrigation demands, Bangladesh has become
more reliant on groundwater supplies. Irrigation dominates water usage in Bangladesh, with
estimated annual use ranging from 25 to 33 km® of which 80 percent comes from
groundwater. Domestic and industrial demand is estimated at 2.7 km?® per year, which is
projected to increase to about 4.1 km® by 2050%. In the winter, when there is minimal
rainfall and local rivers and water supply channels dry up, farmers must rely on groundwater
to cultivate Boro rice (Khalequzzaman, 2015). The textile sector in and around Dhaka has
contributed to the increase in groundwater extraction, which is expected to continue. The
sector, which generates more than 85 percent of Bangladesh's export revenues and is worth
more than $15 billion in 2010, plans to reach $50 billion by 2021 and $82.5 billion by 2030.
By 2030, the predicted water demand from the textile industry (approximately 6,800
megalitres per day) is expected to be nearly three times the home water consumption®.

Table 2.5 shows sectoral withdrawal in Bangladesh.

34 http://old.warpo.gov.bd/index.php/home/catdetails/ 1 9/5|
35 Shamsuddha et al.,, 201 |
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Table 2.5: Sector-wise water withdrawal in Bangladesh

N N~ o\ N~ o~ ~

(o] (o)) o o — —

» D o o o o

Sectoral water withdrawal ; ; ; S ; $

> > > 3 S S

— — — AN N N

Agricultural  water  withdrawal (109 315 315
mS/year) (2012) | (2017)
Industrial water withdrawal (km®/year or | 0.3789 | 0.5011 | 0.6233 | 0.7456 | 0.77 0.77
10°m?3/year) (1992) | (1997) | (2002) | (2007) | (2012) | (2017)

Municipal water withdrawal (km3/year or | 1.911 | 2.439 2067 | 3.494 3.6 3.6
1079 m®/year) (1992) | (1997) | (2002) | (2007) | (2012) | (2017)
Total water withdrawal (1079 m3/yr) é%'g) (3;%'1877)
Irrigation water requirement (km?®/year or 2456 | 24.56
1079 m¥/year) (2012) | (2017)
Agricultural water withdrawal as % of 87.82 | 87.82
total water withdrawal (%) (2012) | (2017)
Industrial water withdrawal as % of total 2.147 | 2.147
water withdrawal (%) (2012) | (2017)
Municipal water withdrawal as % of total 10.04 | 10.04
withdrawal (%) (2012) | (2017)
Total water withdrawal per 2375 | 224.6
capita (m®/year per inhabitant) (2012) | (2017)
Environmental Flow Requirements (109 | 600.3 | 600.3 | 600.3 | 600.3 | 600.3 | 600.3
m3/year) (1992) | (1997) | (2002) | (2007) | (2012) | (2017)

Source: AQUASTAT-FAQO®

2.4 Water Usage in Socio-economic Activities

37rrigation dominates water usage in Bangladesh, with estimated annual use ranging from
25 to 33 km? of which 80 percent comes from groundwater. Domestic and industrial demand
is estimated to be 2.7 km?® per year, with a forecast of 4.1 km?® by 2050. Irrigation in the
months causes an increase in demand for both surface and groundwater. It accounts for 58.6
percent of the total water demand. However, when it comes to allocating water during
critical periods, the National Water Policy prioritizes domestic and municipal uses, non-
consumptive uses (such as navigation, fisheries, and wildlife), river regime sustenance, and
other consumptive and non-consumptive uses such as irrigation, industry, environment, and
salinity management (WARPO, 1999). Fisheries, navigation, and the environment account
for 40.7 percent of total demand, whereas household and industrial usage account for just

0.7 percent. As a result, the following are the top water-consuming industries:

36 AQUASTAT Main Database - Food and Agriculture Organization of the United Nations (FAO)

http://www fao.org/aquastat/statistics/query/results.html

37 Nasima Tanveer Chowdhury. 2010. Water management in Bangladesh: an analytical review. Water Policy, 12, 32-51.
https://iwaponline.com/wp/article/12/1/32/19565/Water-management-in-Bangladesh-an-analytical
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2.4.i Agriculture Agriculture accounts for 22 Percent of GDP and employs almost two-
thirds of the country's workforce (Government of Bangladesh, 2005). Rice farming is the
single most significant activity in the economy, and agriculture is the primary water-
consuming industry for surface and groundwater irrigation. The pre-monsoon variety is Aus,
while the rain-fed monsoon (wet season) rice is Aman, and the dry season rice is Boro. Aman
rice is the most popular rice crop, accounting for roughly 56 percent of all rice farmed land,
followed by Boro (27) and Aus (22) (WARPO, 1999; Ahmad et al., 2001). The growing
share of irrigated HYV (High Yielding Variety) Boro rice in the rice development pattern
is notable. Currently, irrigation is appropriate for 7.6 million hectares of the 9.03 million ha
of cultivable land utilized in agriculture, and around 4.5 million ha are irrigated (World
Bank, 2006). About 90 percent of this irrigation, which is mostly based on groundwater, is
provided by the private sector. By 2020, the irrigated area will have grown to 6.9 million
hectares (World Bank, 1998).

2.4.ii Fisheries Bangladesh has one of the most extensive and productive inland fisheries in
South Asia. Fish is the most important source of protein in a Bangladeshi diet, accounting
for about 65 percent of all animal protein (World Bank, 2006). Fisheries employ around 9
percent of the entire workforce and generate 6 percent of overall GDP (World Bank, 2006).
Capture and cultural fisheries are the two types of fisheries. Rivers and estuaries, Kaptai
lake, Sundarbans mangrove forests, floodplains, haors, baors, and beels are all sources of
inland capture fisheries. Closed water bodies, such as shrimp farms, saltwater enclosures,
ponds, and tanks, are used for cultured fishing. Coastal fisheries include a completely inland
freshwater fishery, shrimp, and brackish water fisheries, as well as a marine fishery in the
Bay of Bengal. Shrimp farming has emerged as the most important activity in coastal
brackish aquaculture, and it is one of Bangladesh's fastest-growing export businesses.
Aquaculture in the inland generates an estimated 8,50,000 million tons of fish each year
(World Bank, 2006). Coastal aquaculture produced 95,000 million tons in 2002, whereas
inland capture fisheries generated 7,50,000 million tons and coastal/marine capture fisheries
produced 5,90,000 million tons. Overfishing in the catch fishery has been exacerbated by
open access. The needs for estuary and floodplain capture fisheries, freshwater aquaculture,

and brackish water shrimp production all require water.

2.4.11i Navigation Water transport accounts for roughly 15 percent of overall transport GDP
and accounts for around 8 percent of total transport GDP (World Bank, 2006). Inland

waterways carry around 30 percent of all national freight and 14 percent of all people (World
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Bank, 2006). A major portion of the rural water traffic is carried by traditional, tiny,
privately owned country boats. In Bangladesh, there are approximately 8,50,000 country
boats with a carrying capacity of 3 million metric tons (World Bank, 2000), which is 20
times that of vehicles. It's worth noting that shipping bulk items via water is less costly than
shipping by road. In the southwest of the country, it is the most cost-effective (World Bank,
2006). In rural regions and, particularly during the monsoon season in low-lying places,
additional roads and highways are insufficient; many roads are in bad shape. The
Bangladesh Inland Water Transport Authority (BIWTA) compiled a large list of possible
navigation routes and calculated the needed draft or water depth for some of them (Master
Plan Organization, 1986). While many of the channels are not passable all year, bigger
motorized vessels may presently navigate roughly 8,000 km during the rainy season and
about 3,800 km during the dry season (World Bank, 2006).

2.4.iv Industry Water demand for the residential and industrial sectors accounts for less than
one percent of overall demand, according to MPO (1991) estimates. Because of the low
level of industrialization, the demand for water in the household and industrial sectors is
limited. The water situation in Dhaka (the capital), on the other hand, demands special care.
Dhaka's population growth rate is the highest in the world, with a demand for 700 million
m? of water per year compared to a supply of 300 million m? per year (World Bank, 2006).
Groundwater accounts for 98 percent of current supplies, with surface water accounting for

the remaining 2 percent.

2.5 Dhaka: Urbanization and Industrialization

Urbanization around the world has developed mostly centred on water resources. Water
resources played important role in the development of human civilization over the past
centuries (Choudhury et al., 2014). *8For centuries, riverbanks have been the prime support
for establishing settlements, trade, commerce, transportation, and recreation. The waterfront
was usually the focal point of urban activities (Hoyle, 2002). Urbanization brought needs
that used more and more water. Dhaka flourished as a centre of river-based trade, being
closed to the Bay of Bengal then, Dhaka attracted merchants from China to Europe. This
also attracts pirates at selected locations on the rivers surrounding Dhaka (Rahman et al.,
2016). The Mughals established Dhaka city at the beginning of the 16™ century. Dhaka first

grew east-west along the river Buriganga, and then started to expand northward. As the

38 Rahman, A & Ara, Y. 2016. Structuring Dhaka through Water Urbanism: Visions, Challenges and Prospects, pp. 195-
210.
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riverfront was already built up, European traders put up factories in the north of Dhaka,
connected to the Eastside rivers, in the early 17" century (Karim, 1991). However, Dhaka
was the capital of the newly created provinces of East Bengal and Assam in 1905-1911, then
the capital of East Pakistan after the partition of British India (1947) and later the capital of
sovereign Bangladesh in 1971 (Rahman et al., 2016). Since independence, the city has been
succumbing to population increase and has now become a megacity. Dhaka had one of the
fastest rates of urbanization in the world in the 1980s; it grew at a rate of nearly 7.1 percent
annually over 1961-1974 and at 10 percent in the next decade. Due to its geographical and
administrative centrality, the city enjoyed the most physical, economic, and social
advantages and thus received primary impulses for its steady growth. Dhaka as a megacity
with more than 400 years of history, is home to around 15 million people and serving a
million others who come and go daily (Zaman, 2017). Rapid urbanization through the
growth of exceptionally large cities has become a peculiarly Least Developed Country
(LDC) phenomenon. Bangladesh is no exception. Dhaka Metropolitan area grew from an
urban conglomeration of 1.4 million persons in 1947 to a megacity of 11 million in 2010
(Rashid, 2014). Dhaka is one of the world's fastest-growing cities, with an estimated annual
population growth rate of 4.2 percent, one of the highest among Asian cities. The continued
expansion reflects the increasing movement of people from rural regions to the Dhaka
metropolitan area. In the 1960s and 1970s, such development accounted for about 60 percent
of the city's growth, but more recently, the city's population has risen due to the extension
of its administrative limits, which brought 1 million people to the city in the 1980s%°. In
1951 and 1961, the city's population was just 0.41 million and 0.71 million, respectively. It
had grown to 2.06 million by 1974, with an annual growth rate of 11.15 percent (BBS,
2008). The population rose to 3.44 million in 1981, and by 1991 and 2001, it had risen to
about 6.48 million and 9.67 million, respectively (BBS, 2001 & 2003).

The population of the megacity has grown to almost 14 million people, with an average
annual growth rate of 4.08 percent between 1991 and 2001, much exceeding the country's
annual growth rate of 1.3 percent. Dhaka would surpass Beijing in size by 2025 if present

population growth rates continue, with a predicted population of 22.9 million (UN, 2012).

During the period 1974-1981, Bangladesh had a higher urban population growth rate of
10.03 percent due to both pull and push forces (BBS, 2001). As a result, migration is the

39 https://www.prb.org/urbanizationtakesonnewdimensionsinasiaspopulationgiants/
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most crucial element driving Dhaka's rapid urban population increase (up to 70%) (Islam,
2001). World Bank (2007)* showed that in Dhaka city, new poor migrants are about
3,00,000 to 40,00, 000 in a year.

The Dhaka metropolitan region, for example, is home to more than 75 percent of
Bangladesh's approximately 4,000 export-oriented textile companies. Dhaka also boasts
more than 80 percent of the national companies in a number of other important industrial
sectors. Bangladesh's national GDP is expected to reach 324.24 billion dollars in 2020
(World Bank, 2020)* and the city of Dhaka contributes 40 percent of the country's GDP.

2.6 Changes in Dhaka’s Growth and Water Demand

The city became the capital of East Pakistan after the partition of British India (1947), later
(1971) it emerged as the capital of sovereign Bangladesh. The sources of drinking water
supply throughout East Pakistan were various. In the towns of Dacca, Narayanganj, Pabna,
Jessore, Faridpur, Rajshahi, Chittagong, etc., the public water supply comes from tube wells
for the whole or part of the town. In parts of Dacca, Narayanganj, and Khulna, the water
supply wholly or partly sourced from filtered and treated river water (Rashid & Rahman,
2010). In the villages, water is frequently taken from nearby rivers, khals, or local tanks
usually without any purification. But with time an important and rapidly increasing source
of water is numerous small tube wells provided by Government in larger villages. Sewage
and filth were the main sources of contamination of water then. Apart from domestic
sewage, no great problem of industrial pollution of rivers exists as there is not much industry
and a large volume of trade waste in East Pakistan (Rashid & Rahman, 2010). Water
pollution takes various forms, ranging from the recently discovered and little understood
occurrence of arsenic poisoning to industrial discharges from tanneries, distilleries, pulp and
paper mills, and textile dyeing and chemical companies (World Bank, 1998). The tannery
factories in Hazaribag in Dhaka are responsible for very hazardous Chromium effluents
(BEN, 1996). Untreated sewage quickly became the most severe source of water
contamination as the world's population grew exponentially over the following few decades.
Shortage of clean and uncontaminated water for non-domestic uses such as agriculture and
industry are already the problem for Bangladesh. As the population moves to urban centres

problem of safe drinking water has become more acute (World Bank, 1998). Even though

“4Ohttp://documents | .worldbank.org/curated/en/93898 14680 1 3830990/pdf/404240BD0Dhaka | 0ALSO03582401 PUBLICI
.pdf
41 https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=BD
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the water supply to the larger Dhaka has risen ten-folds since now, the quantity of water
generated per capita has not kept pace with the fast population expansion of the metropolis.
The potable drinking water service was begun in Dhaka City in the year 1874, and same
year Nabab Khaja Abdul Ghani constructed a water treatment facility in Chadnighat along
the bank of the river Buriganga. After that time, city residents were only given access to

piped water on a restricted basis*.

Bangladesh's metropolis, Dhaka, has become one of the world's most densely inhabited
cities, housing 36 percent of the country's urban population. During the 1960s and 1970s,
rural migration accounted for 60 percent of population increase. While this development has
moderated since then, Dhaka continues to expand steadily, with projections putting the
population of the city at almost 21 million by 2020, and as many as 27.4 million by 2030
(UNFPA, 2018).

The city's rapidly expanding population has already put great strain on it, as demonstrated
by its high poverty rates, and future worries include more traffic, higher unemployment, and
insufficient infrastructure. The city of Dhaka's population expansion will result in increasing
demand for water. Unplanned urbanization causes towns to expand haphazardly or
irregularly, resulting in the loss of green spaces and water bodies, lowering water quality
(Ramachandra & Kumar, 2009).

DWASA now supplies 2.9 million cubic meters of water through 760 deep tube wells, with
that number anticipated to increase by 2030. With the current abstraction capacity, an
additional 350 bore-wells will be required. However, based on the present population
growth rate of the greater Dhaka region (3.6%), the population for the years 2021 and 2030
is expected to be 21.5 million and 27.4 million, respectively (Figure 2.10).

42 http://app.dwasa.org.bd/admin/news/Dhaka%20WASA%20Article-for%20BOOK .pdf
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Projected Population and water demand over years
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Figure 2.10: Projected population and water demand
(Calculated based on UNFPA projection)

2.7 Dhaka’s Water Supply

“SDWASA presently serves about 70 percent of the population of Dhaka City Corporation
(DCC) and its suburbs (the Dhaka Metropolitan Area) (DMA). The quality and quantity of
services provided in the region are not evenly distributed. In slum regions, where the
majority of the impoverished live, service provision is basic. Even though urban slums
represent for 37 percent of the population of DMA, there are no piped distribution networks
accessible (about 4 million people). To provide potable water to city inhabitants, Dhaka
WASA has around 2600 km of water line and approximately 3 lac water connections. It
serves a 360-square-kilometer service region with a population of 12.5 million people and
produces over 2110 million litres per day (mld). Groundwater is the primary source of water
for Dhaka WASA.. Dhaka WASA operates around 600 deep tube wells throughout the city,
which provide roughly 87 percent of the city's water. Dhaka WASA has nearly 100 percent
water coverage, and Dhaka city's water demand is 2.25 million cubic meters per day (2250
mld), slightly above the current supply of nearly 2.11 million cubic meters per day (2110
mld). Currently, groundwater abstraction from Dhaka WASA's 605 deep tube wells
provides 87 percent of the provided water. Surface water treatment accounts for the

43 Dhaka Water Supply and Sewerage Authority. 2016. Master Plan Report.
http://dwasa.portal.gov.bd/sites/default/files/files/dwasa.portal.gov.bd/page/07 1726be_2cac_41f0_9412_be8936c47d2c/D
rainage%20master%20Plan.pdf
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remaining 13 percent of water. The pace of groundwater depletion is rapidly increasing.
DWASA has already begun the process of switching from groundwater to surface water as

a source of water. Table 2.6 provides an overview of Dhaka WASA's water supply system.

Table 2.6: Water Supply System of Dhaka WASA

SL Structures 2006-2007  2007-2008  2008-2009  2009-2010 2010-2011 2012-2013

1 Deep Tube well 465 490 519 560 599 f44

2 Water  Treatment | 4 4 4 4 | 4
Plant

3 Water 1700 MLD | 1760 MLD | 1880 MLD | 1990 MLD | 2150 2420 MLD
Production/day MLD

- Water Line 2533.73 2600 km 2600 km 2600 km 2600 km 3040 km

km

5 Water Connection 2.43.477 2.56477 2. 74,368 2,856,911 3.02,132 325717

[ Hydrant {active) 38 38 35 38 38 38

7 Roadside Tap 1643 1643 1643 1727 1727 1727

(Source: DWASA, 2002-13)

2.8 State of Water in Dhaka city

Water usage in Dhaka city has increased dramatically as a result of rapid urbanization and
migration from rural regions (Khan, 2011). Bathing, washing, flushing toilets, and cleaning,
for example, account for a significant part of overall water use. Groundwater extraction in
Dhaka began at a depth of 100 meters, and in certain severe cases, the well went up to 300
meters to reach the main aquifer. The rate of depletion varies by area; for example, between
1991 and 2008, the groundwater level in Mirpur fell 53.75 meters at a rate of 3.2 m/yr, while
it fell 1.1 m/yr in Mohammadpur, 2.2 m/yr in Sabujbagh, 0.5 m/yr in Sutrapur, and 0.8 m/yr
in Dhaka Cantonment (Yeazdani, 2016). The city's groundwater level has plummeted
around 20 meters at a pace of 2.81 meters per year during the previous seven years, and the
rate has been growing since 2000. Given the present rate of groundwater depletion of 2.81
m/yr, a prediction has been produced that predicts the groundwater table will drop to 120 m
by 2050 from its current level (Yeazdani, 2016). As a result of the depletion, several of the
operating deep wells may have to shut down owing to water constraint. Water recharging
must be maintained to provide arsenic-free drinking water. Direct recharging of water from
several rivers in the Dhaka area contributes to the aquifer, although vertical recharge is
limited owing to dense urbanization. To maintain a suitable water level in Dhaka, the

government should take the required steps to avoid the ongoing loss of wetlands.
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Water supply in Dhaka and Narayanganj is administered by the Dhaka Water Supply and
Sewerage Government (DWASA), while water supply in Savar and Gazipur is managed by
the relevant municipal authority (Municipality). The total expected abstraction for the entire
Dhaka region was roughly 5.9 million cubic meters per day, with DWASA supplying over
2.4 million cubic meters per day from approximately 760 deep tube wells (DTW) via a 3,040
km pipeline network, with a system loss of around 25 percent (DWASA, 2017)*. The
second-largest abstraction came from private abstractions, which account for roughly 1.67
million cubic meters per day and mostly involve industrial and commercial abstraction
(Islam et al., 2017). In the Barind area around Dhaka, groundwater is overused, and there
are worries about water consumption elsewhere (WARPO, 2020). “*Dhaka Water and
Sanitation Authority (DWASA, 2012) now gets 83 percent of its drinking water from
groundwater sources via 627 deep tube wells in Dhaka City and Narayangonj, and 17
percent from three main surface water treatment plants. Because of overexploitation and the
increasing demand from urbanization, Dhaka's groundwater has been substantially depleted,
and the rate of water level decline in the city region has been estimated to be around 2.5

m/yr in recent years.

46Groundwater abstraction in the Greater Dhaka Area is about 5.9 million cubic meters per
day, with DWASA supplying around 2.4 million cubic meters per day, or around 40 percent
of the total. DWASA employs roughly 760 deep tube wells (DTW) and a 3,040 km pipeline
network, with a system loss of around 25 percent. Report from the management information
system (MIS). Institute of Water Modelling and Dhaka Water Supply and Sewerage
Authority (DWASA) (IWM, Dhaka, Bangladesh). The industrial and commercial sectors
are the second greatest users of water, accounting for around 1.67 million m%/d, or nearly
28 percent of total abstraction (Figure 2.11).

44 https:/lwww.2030wrg.org/wp-content/uploads/2019/1 1/GW-Report-Final-Peer-Reviewed.pdf
45 http://www.basin-info.net/river-basins/bangladeshi-river-basin-bangladesh/hydrology
46 DWASA, 2017
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= Domestic Abstraction (million m3/d)

= Industrial and Commercial Abstraction (million m3/d)

Irrigation Abstraction (million m3/d)

Figure 2.11: Current ground water abstraction by sector (DWASA, 2017)

2.9 Peripheral River System and Water Hydrology in Bangladesh

Bangladesh, at 1,47,610 sq km in size, is the largest delta in the world with an extensive
hydraulic system of huge rivers, tributaries, branches, khals (canals), and other water
bodies. All of Bangladesh's main rivers originate beyond the country's boundaries.
Bangladesh has just 7 percent of the catchment area of its three main rivers, leaving it largely
reliant on upstream nations to discharge sufficient flows (ADB, 2007). Bangladesh has 230
rivers, tributaries, and distributaries that crisscross the nation, producing a web-like structure
that originates both inside and outside the country, with 57 of them transboundary, with
fifty-four (54) from India and three (03) from Myanmar (BBS, 1997; Ahmad, 2001). The
GBM basins (Figure 2.12), which include the Ganges (G), Brahmaputra (B), and Meghna
(M) rivers and its distributaries, drain a total area of roughly 1.72 million km? in Bangladesh
(Ahmad et al., 2001), and the combined flow is discharged into the Bay of Bengal. China
shares the Brahmaputra and the Ganges, Nepal only the Ganges, and Bhutan only the
Brahmaputra; Bangladesh and India share all three river systems (Faisal, 2002). In the three
river systems, discharges are highest in July-August and lowest in April-May.
Bangladesh drains 92 percent of the water produced yearly in the Ganges-Brahmaputra-
Meghna (GBM) basins. Bangladesh has a water shortage during the lean season
(January-May) due to reduced flows across transboundary rivers caused by huge
upstream obstacles. As a result, Bangladesh's water regime is defined by excessive
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rainfall during the rainy season and insufficient rainfall during the dry season (Ahmad,
2001).

Bangladesh is a downstream country that receives many of these common rivers at a mature
state, when the velocity drops, sedimentation rates increase, and the river changes its course,
braiding into multiple channels (Bandyopadhyay & Perveen, 2008), where Bangladesh is a
downstream country that receives many of these common rivers at a mature state, when the
velocity drops, sedimentation rates increase, and the river changes its course, braiding into
multiple channels. During the peak season, these rivers release 1.5 million cubic meters of
water per second (m? s-1), while the runoff is only around 61,000 m® s-1 during the lean
period (Hasan & Mulamoottil, 1994). The Brahmaputra and Ganges rivers account for 80
percent of the flow measured within Bangladesh, whereas the Meghna provides just 2
percent of total measured discharge in Bangladesh between March—April (World Bank,
2000).

The Ganges, Brahmaputra, and Meghna River Basins: Profile

“"The Ganges begins its journey in the Gangotri glaciers in the Himalayas, near the Indo-
China border, at a height of around 7,010 meters. It runs in a south-easterly direction, with
the lower portions flowing eastward, eventually entering Bangladesh at Rajshahi in western
Bangladesh. The river is approximately 2,520 km. It runs south-east for roughly 257 km
after entering Bangladesh before joining the Brahmaputra. The Ganges catchment region
spans 10,87,300 sq km across India (8,60,000 sq km), Nepal (1,47,480 sq km), China
(33,520 sg km), and Bangladesh (46,300 sq km) (Khan, 1994).

The entire catchment area of the Brahmaputra-Jamuna is 552,000 sq km with China
(270,900 sq km), Bhutan (47,000 sq km), India (1,95,000 sq km), and Bangladesh (39,100
sq km). The Brahmaputra is roughly 2,900 kilometers long, with an average discharge of
nearly 19,000 m®/s (Table 2.7). The rivers gather snowmelt and runoff from high-elevation
catchments in China, Bhutan, and India before entering Bangladesh's Rangpur region. After
entering Bangladesh, the Brahmaputra flows south, merging with the Ganges (Padma) near
Aricha Ghat, before merging with the Meghna River in the south-east.

The Meghna River's headstream, the Barak, begins in the hills of Manipur, India. Near the
Indo-Bangladesh border, the Barak splits into two rivers, the Surma and the Kushiyara,

which eventually merge near Ajmiriganj to form the Meghna. The river travels in a south-

47 https://assets.publishing.service.gov.uk/media/57a08da6e5274a3 1 €000 199a/R6755rev.pdf
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westerly direction till it reaches Chandpur, where it meets the Padma. The river stretches

for about 900 km, including 403 kms in Bangladesh.

More than 80 percent of stream flows are accounted for by two major rivers, the
Brahmaputra, and the Ganges. The greatest flood discharge of the Ganges was 76,000 m?/s
at Hardinge Bridge in 1987, while the highest flood discharge of the Brahmaputra was
98,600 m®/s at Bahadurabad in 1988. The rivers' minimum discharges are 261 and 2800
m?3/s, respectively. The Ganges has an average daily flow of 10,874 m®/s, which drops to
1366 m3/s during the season and rises to 32,00 m®/s during the summer. The greatest flow,
over 44,000 m®%s, is generally experienced in August. The Meghna's annual average
discharge in Bhairab Bazar is roughly 4,800 m®/s, with the greatest flow occurring around
mid-August (Nadira & Shixiang, 2018). River inflows are also decreasing dramatically as a
result of gradually rising withdrawal in the higher riparian nations (Khalequzzaman, 2015).

Table 2.7: The GBM Rivers' average discharge in Bangladesh

River Average Discharge Average Annual Silt Runoff
m®/sec (tonnes/sq km)
The Ganges 11,610 492
The Brahmaputra-Jamuna (Brahmaputra) 19,200 1,370
The Meghna 3,515 -
Source: Chowdhury, 1990
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Titumir, 2016)

37



Chapter Two Literature Review

2.10 Dhaka’s Peripheral River and Water Hydrology

“8Dhaka is the epicenter of ambitions and progress. Dhaka, Bangladesh's capital, is one of
the world's most populous megacities. It is a historic settlement on the banks of the
Buriganga, north of the confluence of the River Padma (combined Ganga and Brahmaputra)
and the Meghna, founded by the Mughal Empire in the 16th century. Dhaka is bounded on
the east by the Balu and Sitalakhya rivers, on the west by the Turag and Buriganga rivers,
on the north by the Tongi Khal river, and on the south by the Dhaleswari river (Figure 2.13).
The Dhaleswari River, a tributary of the Jamuna River, runs through the south-eastern
section of Bangladesh's North Central Region, near to the Padma River (Ganges) and Upper
Meghna River confluence. At 11 km downstream of the Buriganga confluence, the Lakhya
River enters Dhaleswari. The Dhaleswari River, a tributary of the Jamuna River, flows
through the south-eastern portion of Bangladesh's North Central Region, near to the
confluence of the Padma River (Ganges) and Upper Meghna River, about 5 km below the
Dhaleswari-Lakhya confluence. At 11 km downstream of the Buriganga confluence, the
Lakhya River enters Dhaleswari. The Dhaleswari River meets the Meghna River around 5
km downstream of the Dhaleswari-Lakhya confluence, and then flows into the Padma River
20 km downstream. The Turag River, which collects local rainfall and spill flows from the
Jamuna River's left bank, is the major source of water for the Buriganga. Between the
middle-wooded areas and the Old Brahmaputra, the Lakhya River drains a vast watershed.
The Balu, which drains a minor catchment to the west of the Lakhya, provides additional
inputs to the system. The Dhaleswari-Buriganga-Lakhya-Balu River system is tidal during
the dry season when upstream inputs are restricted. During the rainy season, these rivers
receive water from the Jamuna (Brahmaputra River), while during the dry season, the higher
sections of these rivers are progressively supplied by groundwater discharge (Zaman, 2017).
Buriganga, Turag, and Balu Rivers were internally connected by a network of more than 40
khals of over 250 km length until recently (Nurrunnabi, 2002). All the chrome-polluted
waste of the tanneries at Hazaribagh (western edge of Dhaka city) is discharged into this
river. Other pollution hotspots are Mouchak, Konabari, and Tongi towns north of Dhaka.
Their wastes go into the Turag and then into Sitalakhya (Rashid, 2014). A summary of the

peripheral rivers and distances from Dhaka has been shown in Tables 2.8 and 2.9.

48 River Master Plan. 2019. Report of the Technical Committee on the prevention of Pollution and Increasing
Navigability of Rivers surrounding Dhaka
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Table 2.8: Summary of peripheral rivers surrounding Dhaka

Literature Review

. Length Width | Average .
River Name (km)z b d (m) depth (m) Originates Outfall
Bansi River Buriganga
a b d
Turag 218, 75° 71 218 135 (Kaliakair) (Mirpur)
. 4 1eb Balu River
Tongi 14.42 15 60 Branch of Turag (Trimohoni)
Balu 110% 30°,45¢ | 300 9.63 Turag (Amin Shtilakhya
Bazar) (Demra)
. 4 Aoc Dhaleswari
Buriganga 4528, 27 265 14 (North) Turag
. Distributary of old Dhaleswari
a b d
Shitalakhya 11072, 120° 52 113 10 Brahmaputra (Kalagachhiya)
Dhaleswari 160 178°, 61¢ 300 37 Jamuna (Tangail) | Upper Meghna
Haque, 2018?% .
. . Haque, 2018;
DWASA, 2019 Haque, 2018; .
Sources Banglapedia, HZ%*luse’ DVZ"(')'?%A' DWAGSA, 2019; D;Z\ 'r?sl':’ezd?;g’
2015% DWASA, Banglapedia, 2015 20{)5 '
2006¢
Table 2.9: Distance from Dhaka to all surrounding rivers
Name of Rivers Distance from Dhaka City Remarks
(km)
Padma 40.13
Megna 33.5
Jamuna 38.8 Farthest away
Balu 13.3
Tongi Khal 9.8
Turag 7.9
Shitalakhya 13.9
Buriganga 10.3
Dhaleswari 21.9

Source: Haque, 2018

The hydrological environment of Dhaka city comprises these six rivers (Figure 2.14)
connected to large rivers, relatively low depth groundwater aquifer, wetlands around the
city, and about 2400 mm average annual rainfall between 2001-2008 (NWRD, 2011). The
surface water sources are rivers around the city and groundwater sources are the DTWSs
installed in different zones of DWASA. In recent years, it was observed that the surface
water flow through the Turag and Sitalakhya Rivers around Dhaka is reduced together with
permanent disappearing of wetlands due to encroachment or landfilling for residential and
commercial uses (Choudhury et al., 2014). Already about 73 percent of permanent wetlands
were lost from 1967 to 2010 (from 207 km? to 55 km?), which were either dried out or
converted to other land use (CEGIS, 2011). Reduction of surface water flow in rivers and

declining wetlands are consequently affecting the water production by STPs and
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groundwater recharge in Dhaka city. Although the STPs are still running, the groundwater
table is declining at an alarming rate (2-3 m/year). Furthermore, both surface water and
groundwater sources are being polluted by the wastewater dumping from industries in the
city. Hence, the sources of water for the water supply system are at great risk, creating havoc
to ensure safe drinking water for city dwellers as well as reducing potential water availability
in the future. With the present trends and present state of the hydrological environment
around Dhaka city, it can be easily foreseen that the freshwater availability in Dhaka city

would be limited in the future where this limited source of water, water supply networks do

not cover the whole city adequately to provide water to all its citizens (Choudhury et al.,
2014). Given the geographical location of the country, Bangladesh is highly vulnerable to
both flooding in the rainy season and scarcity of water in lean season.
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Figure 2.13: The Turag River and other rivers at the surroundings of the
Dhaka city (Source: Rahman et al., 2013)
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1

Figure 2.14: Dhaka Hydrological Plot. Source: http://www.basin-info.net/river-
basins/bangladeshi-river-basin-bangladesh/hydrology
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Chapter 3: Methodology

The methodology describes the procedure to be followed for the collection and analysis of
the data in confirmation with the research to fulfil the objectives. This section describes in
detail the research processes used in the present study. It elucidates how the stated research
objectives can be achieved following a suitable research methodology. This section aims to

develop a comprehensive research methodology that fits the research questions.

This part covers the methodology in depth, but each chapter of this thesis, which is focused
on a distinct research topic, contains the relevant data collecting methods, data collection

sites, number of respondents, data analysis techniques, and theoretical approaches.

3.1 Data Sources and Collection Techniques

The present study utilizes both primary and secondary sources of information. Primary
sources involved a household questionnaire survey and three methods of qualitative research
for data collection. Secondary sources involved the review of existing literature. These data
collection tools have been selected based on the research questions and the points to be
discussed (Table 3.1). The quantitative and qualitative methodology of the research gets
significant attention as they help to understand the problems in static as well as in the
dynamic settings, that is, comprehensively and holistically. In essence, the study aims to
decipher the link between urban water use, health risk, and gendered role in the riparian

areas of Dhaka city.

3.1.1 Primary Sources of Information
Data collection tools have been decided based on the research question (Table 3.1) which
involve the combination of both quantitative and qualitative approaches. The quantitative

and qualitative integration help to triangulate the nature of the problem and the way forward.

3.1.1.a Quantitative method has been systemically applied across study sites following a

scientific approach where surveys include intra-household interviews.

= Household Interviews: The information related to the study questions was collected
primarily from the household, and the respective community through a structured
questionnaire (Appendix Al). An in-depth interview has been conducted at the
household level (Intra-household). The researcher visited each of the respondents
more than once to explore the interaction of water use, gendered role, and health

risk.
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3.1.1.b Qualitative data collection tools have been developed based on health risk, gender,
and equity issues following participatory tools such as water use behaviour survey
(Observation), Key Informants’ Interview (KII), and Focus Group Discussion (FGD) to
understand daily interactions with the water system.

= Key informant interviews: Different people who have a good understanding of the
linkage of environment, risk, and household welfare are the key informants of the
study.

=  Group discussions: Several group discussions were arranged in various sample
areas and included diverse people like male, female, and adult from different
households in the community.

= Participatory Observation: In this water use survey researcher visited the study area
several times. It helps the researcher to understand the purposes and gender
dimensions of Turag River interactions. It will be a deeper understanding and

analysis of information from interviews.

Table 3.1: Research questions, data collection tools, and points to discuss

Research Question

Data collection tools

Discussion points

1. What are the

Questionnaire survey,

Available sources, water usage, seasonal

available water | FGD, KIl, | variation of water usages, ownership of
sources and usages | Observation source, payment type, intervention, and
patterns? maintenance

2. How do the local | Observation, FGD, Observation

people interact with
river water?

Questionnaire survey

* Types of domestic water-use (Bradley &
White, 1968): Consumption (Drinking,
Cooking, Water collection); Washing
(Vegetable, Dish, Cloth washing etc.);
Hygiene (Bathing, Personal washing,
Open defecation); Amenities (Boating,

Angling, Swimming/recreation, Other
non-essential tasks); Productivity
(Navigation/Transport, Fishing,

Commerce, Watering, and bathing of
Livestock)

Survey
« Main sources of water, the purpose of
river water use, source during the scarce
period
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Table 3.1: Cont............

Research Question Data collection tools Discussion points
3. What are the | Questionnaire survey, | Family member’s responsible to
differential gender- | FGD, KII manage  water, hours  spent,
specific  roles and challenges they face to collect water

behaviour in  the
attainment of household
water security?

4. 1Is there any links | Questionnaire survey, | Health risk focus on understanding
between water use and | FGD, KlI the behavioural side of exposure
community health? pathways, types of diseases,
frequency of occurrence, measures
taken to recover

5. How community gets | Questionnaire survey, | Productivity loss, increase in working
impacted due to illness? | FGD hours, loss  of work, the
problem in the workplace due to
illness food insecurity

3.1.2 Secondary Sources of Information

Secondary literatures consist of books, journals, annual reviews, periodicals, other
publications, etc. The study uses diverse secondary sources of data to analyses the issues
such as the population and household census, Zilla series and Community series of the latest
population census 2011, latest agricultural census, statistical yearbook, various reports such
as household income and expenditure survey produced by Bangladesh Bureau of Statistics
(BBS), policy documents from relevant ministries, related documents produced by
international organizations/institutions like FAO or World Bank. Some relevant and cross-

country evidence has also drawn from other countries.

Demographic data can be found both from national and international data sources. Both

national and international data sources have been used in this study, as:

3.1.2.i National Data Sources

* Census

Census is considered as the official count of the population of a country at a given period.
In our country, the Bangladesh Bureau of Statistics (BBS) is responsible for the nationwide
census. Census Wing is one of BBS's eight wings, and it's in charge of conducting three
decennial censuses: the Population and Housing Census, the Agriculture Census, and the
Economic Census. The first Population and Housing Census was conducted in 1974, the

first Agriculture Census was conducted in 1977, and the first Economic Census was
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conducted in 1986, following the country's freedom in 1971. There have been five
Population and Housing Censuses since independence, the most recent of which was
performed in 2011, making it Bangladesh's final official census. Bangladesh, like many
other nations, lacks continuous statistics on births, deaths, and other critical population data
since censuses are done every ten years.

» Sample survey

Sample survey is one of the important sources of demographic data in Bangladesh. Different
surveys like demographic and health surveys, household and expenditure surveys are
conducted under the sample surveys. Sample surveys provide a wide variety of data which
includes data like age, sex, residence, education, income level, etc. Sample surveys can
provide misleading information or faulty interpretation of data due to lack of proper

representativeness.

* Demographic surveillance system

In the 1960s, the Demographic Surveillance System (DSS) was established to collect data
on family planning, child nutrition, epidemiology, child and maternal health, and other
topics. This system provides demographic data on a narrow basis and the data provided are

not regular.

3.1.2.ii International Data Sources

* United Nations

Bangladesh is included in the United Nations' population and statistics division, which
gathers and distributes worldwide population data. The United Nations Population Fund
(UNFPA), which oversees the UN's demographic division, produces World Population
Prospects, which contains population statistics from all around the world. The most current
release includes demographic data from 1950 as well as projections for the years 2050.
Population density, population by five-year age group and sex, sex ratio, sex ratio at birth,
population growth rate, number of births and deaths, and other demographic statistics are

all included in the database. This study heavily relies on this data source.
* Demographic and Health surveys

Household surveys that are nationally representative are known as Demographic and Health
Surveys (DHS). The DHS collects statistics on a wide range of population, health, and
nutrition indices. DHS has provided Bangladesh with accurate demographic statistics since

1994. The survey gathered extensive information on fertility levels, marriage, fertility
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desires, awareness and use of family planning techniques, nursing habits, women's and
children's nutritional status, childhood mortality, maternal and child health, and the

reliability of the data.

» US Census bureau- International database

The US Census Bureau's worldwide database contains estimates of population, births,
deaths, and migration statistics from all around the country. It shows population growth
patterns and compares Bangladesh's demographic situation to the world average. It contains
information on population numbers, fertility indicators and measurements, mortality, and

migration.

» World Bank-Open Database

The Data Group's purpose is to offer high-quality national and international statistics both
inside and outside the World Bank, as well as to strengthen member nations' capacity to
create and use statistical data. The World Bank publishes a variety of data products in print
and electronic media that address a wide range of development topics. The extent of the data
effort and the vast spectrum of user interests are reflected in these publications. They also

make data more visible and accessible, particularly via the use of maps, charts, and graphs.

3.2 Selection of Study Area

The water survey points of REACH-BUET cover the areas between the endpoint of
Bongshai river and the connection points of Turag and Balu River, a distance is of around
49 kilometers by road (Joydevpur-Tangail Highway to Dhaka-Sylhet Highway to Tarabo to
Rupganj). The areas in between those points have some distinct characteristics: at the
Bongshai-Turag points, mostly in the part of Konabari and Kashimpur areas, there are
industrial settlements on one side and the other side, there is low land which mostly floods
during monsoon, and dwellers live mostly in scattered formation but are mostly attached

with the river. Few people live on the banks of the river.

The survey areas have some features which will deal with the issue of industrial growth,
industrial waste, urbanization, and municipal waste (Map 1). The areas, Kashimpur-
Konabari, as labeled by A in the figure represent the zones of industrial waste (IW) from
the newly growing industrial zone; the areas, Bhadam and Bhakral, represent zones near to
core urban periphery, some natural part, and some parts affected by the municipal waste
(MW). Areas, located broadly near Abdullahpur, labeled by C represent a mix of heavy
industrial waste and municipal waste. Areas, near to point D, represent the pollution plume.
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Therefore, the areas labeled A and B represent the newly growing industrial zones and
growing industries that are concentrating on RMG expansion whereas areas C and D are the
range of downstream areas: C is semi-downstream, and D, up to now is relatively
downstream (Map 1). Besides, the REACH team has made multiple scoping visits to
identify the diverse water security challenges in different areas. Information from the urban
water risk characterization and scoping visits were used to design the household survey

questionnaire and sampling strategy.
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3.2.1 Reconnaissance, Scoping Visit and Primary Scenarios

Before selecting the survey areas, reconnaissance and scoping visits had been made to
understand the survey areas, nature of major problems there, and characteristics of the
analytical units including the understanding of local institutes, and local knowledge. Several
reconnaissance Vvisits were made to be familiar with the survey areas and potential samples.
The visits enabled us to formulate research problems, research questions, and to find
possible ways to collect the data in the targeted areas. We collected photos and videos of
river water usages in the riparian areas of the Turag River. Since environment and industry
have a broader sense, the analysis has been concentrated on water, the key element of the
environment, and garment industries, the most flourishing industry of Bangladesh. The very
first visit was made to three sites namely Rashadia, VVoran, and Abdullahpur close to the
Bishwa ljtema grounds along the Tongi Khal*® (Map 2).
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Map 2: Showing location of sites visited

49 Sonia Ferdous Hoque, Postdoctoral Researcher in Water Security and Society; Observations from field visits to Matlab,
Khulna and Dhaka Observatories, Bangladesh; 08 February 2017

48



Chapter Three Methodology

The first site (Rashadia) visited was a small community of about 15-20 households,
comprising garment factory workers, construction workers, and small businessmen. All
households are tenants, paying monthly rents to the landlord who also lives within the same
community. Households receive water supply from Dhaka Water Supply and Sewerage
Authority (DWASA) and their tariffs are incorporated in their house rents. There is a shared
storage tank and women collect water from the tank for their domestic needs. They do not
have any significant problem with their water supply, except for periodic shortages due to
intermittent electricity supply, especially during the summer. In such cases, they collect
water from a shallow tube well located in the neighborhood. Despite being close to the river,
they do not use the river water for any purpose, even during the wet season when the water

level increases considerably.

The second site (Tongi Voran), located close to the first one, uses water from a deep
borehole (350 ft) constructed by an NGO about 7-8 years ago. The borehole is equipped
with a pump and storage tank. Water is released to taps within the yard two times a day.
Every household pays a monthly tariff of Tk. 80 per room for the electricity bill, which is
collected by the landlord along with the rent. The pump has been repaired about 5 times
since installation, with the last one being done about 2 months ago. All households
contribute to the repair cost, which can be around Tk. 2000. The landlord constructed a
separate borehole, like the shared one, within his own gated compound about two years ago.
Women in the community reported that they do not use the river water for any purposes
during the dry season due to pollution and foul smell. Some people use the river water for
3-4 months during the monsoon, mainly for washing, laundry, and bathing. Similar to the
first site, intermittent electricity supply causes disruption in water supply during the summer
months. A private shallow tube well across the road is used as an alternative source during

crisis periods; however, the women reported that the well owner is quite hostile.

The third site (West Abdullahpur) is a very dense settlement, and all households own the
dwellings they live in. There are a couple of deep boreholes with pumps and tanks provided
by the local government, along with few individual tube wells as well. The government TWs
are the main source of drinking water and are shared by hundreds of households within the
community. During our visit, we observed many women and children using the polluted
river water for washing clothes and dishes (Photograph 1). They reported that they do the
main washing in the river and later rinse the dishes/clothes with the water from the TW.

Otherwise, they would have to waste a lot of time just queuing at the government TWs.
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Despite the noticeably poor quality of the river water, residents mentioned that they hardly
suffer from any water-related diseases as they have become ‘immune’ to it. Apart from
pollution from untreated effluent discharge, there was widespread littering of plastic bags
and household waste in the river (Photograph 1). Alarmingly, we also observed hanging
toilets on the bank of the river (Photograph 1), close to the place where people were washing
dishes/clothes. River water use increases in the wet season as an increase in water level
reduces the perceived concentration of pollutants. dishes/clothes. River water use increases
in the wet season as an increase in water level reduces the perceived concentration of

pollutants.

Photograph 1: (Clockwise from top-left) Low-income settlement along the bank of
the Turag River; Plastics and household waste dumped near the river; Hanging toilets
along the river; Women and children washing dishes and laundry using river water
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3.2.2 Finalization of Study Areas

Considering the sources of drinking water and proportion of households adjacent to the
river, the research team proposes the following twelve areas for the survey: four areas from
the upstream (having low pollution level), six areas from the midstream (moderately
polluted area), and two areas from the downstream areas (where the pollution level is
comparatively high). The Twelve sites include- Konabari, Kashimpur, Ichharkandi,
Palasana, Gutia, Gusulia, Bhakral, Bhadam, Rashadia, Kathaldia, Abdullahpur, and
Mausaid (Map 3). A preliminary perception is that the availability and low polluted water
during the monsoon will increase the probability of using the river water for various
purposes of the households. In each sample area, it is expected that a certain percentage of

the households will be exposed to river water.
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3.3 Selection of Study Population

S9The survey will help to assess the study questions. The questions will be tested using the
household level, institutional level, and community-level data. The population of the study,
therefore, will be those who live in riparian areas, areas adjacent to the river, physically or

economically.

e Household-level: the households living near the river within a specific distance i.e.,
half a kilometer will be the study population. To capture the intra-household water
resource usage, the survey will focus on individual data within the households.

e Local medical institutes: local medical institutes will be visited to understand the
extent of waterborne diseases in the survey areas.

e Industry: some industries will be visited to know about the sick leaves of the

workers and their expected productivity loss.

3.4 Data Collection

3.4.1 Intra-household Questionnaire Survey

The household survey aimed to collect quantitative data on various indicators of
multidimensional poverty and water security risks, in terms of drinking/domestic water
services and the impacts of water-related hazards on livelihoods and wellbeing. The
household heads or their spouses were the target respondents; however, since the survey
contained detailed questions on agricultural activities, the presence of male respondents
proved to be necessary at times. The survey questionnaire (Appendix A1) comprised of four
core sections (sections 2-5), which were observatory specific sections designed to aid
comparison across the REACH observatories with a question addressing the specific
research from fellow researchers. Also, there were introductory and concluding sections,

leading to a total of six sections.

3.4.1.i Sampling Design: Selection of Primary and Secondary Sampling Units

The study focuses on urban water security at the household level and so households are the
sampling units. The households in Turag riparian areas constitute the population of the
study. The study population, therefore, includes households located within given areas who
are more likely to be exposed to river water and river water-related risks and households

living a little bit away from the river and less likely to be exposed to the risks. The study

50 Eusuf, A. and Khaleque, M. A. 2017. Research Questions, Survey Instruments and Sampling Strategies. Dhaka
Observatory
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aims to incorporate systematic random sampling strategies to avoid the researcher’s biases
in selecting primary sampling units and sample elements. The strategy keenly considers
representativeness, accuracy, sample size, time, and budget constraints. In determining the
sample size, the team considers the nature of the samples, the degree of homogeneity, and
the level of analysis. Since the statistical method of sample selection depends on the nature
of the expected outcome, namely proportions, means, and ratio (Chadha, 2006), the team is

also aware of the selection of the statistical method in drawing samples.

The study follows a probability sampling technique in drawing the sample household, the
unit of analysis. The samples from the listed households in the sampling frame and
households near to river within a given distance having the chance of being exposed to river
water-related risks have been treated as the target population. The households living a little
bit away from the river and having less chance to be exposed to river water-related risks
treated as the control population. The study population covered the households living within
half a kilometer of the banks or canals of Turag River with the samples from the newly
growing industrial zones, the upstream of the Turag River, as well as from the downstream
areas. A preliminary perception is that the availability and low polluted water during
monsoon will increase the probability of river water use in various purposes of the
households, and therefore, increase the chance of being users becoming infected by
waterborne diseases compared to the dry season when the households have a low likelihood
of using river water due to highly polluted water.

3.4.1.ii Sampling Frame
The sampling frame has been developed based on a short baseline survey in the survey areas.
Some basic questions were added to the baseline survey. Households within half a kilometer

have been considered as the elements of the baseline survey.

3.4.1.iii Sample Size

3.4.1.iii.a Determination of Sample Size

Determination of appropriate sample size, a well-discussed topic in statistics, is a key to the
success of any field operation. As the survey is involved with the estimation of many
parameters, the determination of a single sample covering all the parameters is a difficult
task. In this situation, the determination of sample size should be based on the estimation of

a parameter of interest, which is a relatively rare event among other parameters so that the
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sample size adequate for that rare event will automatically be adequate for all other

parameters.

According to Daniel (1999), the sample size can be simply calculated using the following
formula:
Z?P(1-P)
"mTar

where n = sample size, Z = Z statistic for a level of confidence, P = expected prevalence

or proportion, and d = precision or the desired margin of error.

Since the prevalence of health risks upstream and downstream is unknown to us, following

the convention that P = 0.5, so that the standard error /@ yield the highest standard

deviation. Such consideration, in a budget-constrained sampling, will suggest a low level of

samples but with relatively better sampling distribution.

Table 3.2: Parameter values and respective sampling outcome

Input Values Output Values

Parameter Value Estimate Value

Predicted value of |_nd|cator (in 0.500 Predicted r 05

target/base population)

. Confidence limits (at
Design effect deff 1.5 95%% confidence)
i i 0,

Rela.tlve margin of error at 95% RME  0.0996 Upper  0.5498

confidence

Proportion pf target/base _ ob 0.08 Lower 0.4502

population in total population

Average household size AveSize 4.2 Number O.f ho-useholds 2000
(Sample size): n

Househc_JId respoAnse (or RR 0.90 Standard error (se) 0.0249

completion) rate

(Note: The sample size is determined following the sample size determination template of MICS)

Under the presumption of a 90 percent response rate of the households with a predicted
value of 50 percent of the indicator, the total number of sample households becomes 2000.

The estimated standard error is 2.5 percent.
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To estimate the sample size, the following formula has been used:

4xr*(1—r)=*deff

51y —
n (RME % 1)? x pb x AveSize * RR

The standard error (se) has been estimated using the following formula:
r * RME
2

3.4.1.iii.b Selection of Sample Size

The total samples of 2000 have divided into two groups, the target samples, samples living
near to river, and the controlled samples defined control households, households living away
from the river. Of the total 2000 samples, 1400 samples will be from the upstream and the
remaining from the downstream. In each sample area, it is expected that a certain percentage

of the households will be exposed to river water.

We assumed that the chance of exposure to river water by the households adjacent to the
river is at best 50 percent. In designing the sample size, the design effect was set at 1.5. The
relative margin of error at 95 percent confidence (RME) was kept at around 1 percent. The
average proportion of the target population in the total population is expected to be nearly
8 percent and the average household size is 4.2. In calculating the samples in the survey
areas, the proportion of households who are adjacent to the river and exposed to other types
of drinking water source are kept in mind. Some areas are remarkably close to the river/lakes
while a part of some areas is adjacent to the river and a part of the population has the chance
to expose to river water. Therefore, the low percentage of the samples in the areas suggests
either a low chance of being exposed to river and river water or a low percentage of the
population is adjacent to the river or both. On the other hand, the high percentage of the

samples in the areas suggests the inverse to the preceding.

Considering the sources of drinking water and the proportion of households adjacent to the

river, the research team proposes the following sample distribution by areas.

51 Sample size determination template of MICS
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Table 3.3: Proposed sample distribution and HHs weight

Selected sites HHs Population Water Proposed % of % of  HHs
Source other  Samples total HHs of weig

than tap and samples the ht
tube well areas

1. Konabari 7976 30176 0.2 335 45.0 4.2 901
2. Kashimpur 4065 13957 1.2 211 22.9 5.2 459
3. Ichharkandi 423 1845 14.2 166 2.4 39.2 48
4, Palasana 471 2038 0.0 118 2.7 25.0 53
5. Gutia 372 1818 5.4 113 2.1 304 42
6. Gusulia 172 789 15.7 70 1.0 40.7 19
7. Bhakral 239 1068 115 87 1.3 36.5 27
8. Bhadam 863 2850 0.6 221 4.9 25.6 97
9. Kathaldia 613 2640 14.6 243 35 39.6 69
10. Rashadia 193 705 12.1 72 1.1 37.1 22
11. Abdullahpur 1860 8289 0.0 225 105 12.1 210
12. Mausaid 466 2332 4.9 139 2.6 29.9 53
Total 17713 68507 2000

Source: REACH Survey Data, Dhaka Observatory (December 2017-February 2018)
3.4.1.iv Data Cleaning
The raw data collected through ONA software has been converted into an SPSS dataset. The
data has been investigated to know its quality. The quality check has been done based on
the understanding of the questions of the survey by the respondents. The poorly understood
filled-in questionnaires have been removed to enhance the data quality. Moreover, some
entry errors have also been removed. After all corrections, the final sample size becomes

1,826. The distribution of the final samples by survey areas is shown below:

Table 3.4: Distribution of samples by areas

1. Konabari 335 16.75 242 13.25
2. Kasimpur 211 10.55 204 11.17
3. Ichharkandi 166 8.30 164 8.98
4. Palasana 118 5.90 110 6.02
5. Gutia 113 5.65 107 5.86
6. Gusulia 70 3.50 65 3.56
7. Bhakral 87 4.35 85 4.65
8. Bhadam 221 11.05 199 10.90
9. Kathaldia 243 12.15 222 12.16
10. Rashadia 72 3.60 68 3.72
11. Abdullahpur 225 11.25 220 12.05
12. Mausaid 139 6.95 140 7.67
| Tota |

Source: REACH Survey Data, Dhaka Observatory (December 2017-February 2018)
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3.4.1.v Instrumentation of the Survey®? 53

This section summarizes the purpose and the specific questions within each module. The
household head or his/her spouse will be the target respondents. While most of the modules
require information at the household level, some are applicable to all individuals within the
household or to children under the age of 5 only. To understand intra-household differences
in water security, certain questions will have to be asked for the adult male and female
separately. The survey questionnaire (Appendix Al) comprised of four core sections
(sections 2-5), which were designed to aid comparison across the REACH observatories,
with the specific question of researcher’s objectives were drawn from the specific section.
Besides, there were introductory and concluding sections, leading to a total of six sections.
A seventeen-page (17) standard structured household survey questionnaire has been
developed (Appendix Al) and applied for collecting data from the respondents. The
questionnaire was pre-tested through eight interviews during scoping and revised following
the pre-test. Although the questionnaire was written in English, the interviews were

performed in Bangla, the local language.

Section 1: Introduction and identifiers

This contained the consent and confidentiality agreement, which were read out to all
respondents before commencing the survey; and the identification information, which
includes the enumerator ID, the names of the union and the mouza®* where the household is
located, and the duration for which the household has been residing in that area. The GPS
coordinates of the household were also included as part of this section, ensuring that the
accuracy level was at least 20 m. However, as this process required a few minutes, this

question was moved to the end of the survey so that the respondents were not kept waiting.

Section 2: Household demographics

Demographic information on all household members will be collected, including questions
on name, age, sex, relation to household head, education, and possession of personal mobile
phone. The household head and his/her spouse will respond to questions about their main
occupation, frequency, and seasonality of this activity and the type of payment received.

While the total number of mobile phones possessed by the household is an important

52 Sonia Ferdous Hoque, REACH Methods Manual, Household Survey, Bangladesh Coastal Observatory; 2017
53 Katrina Charles, Methods Manual, Dhaka; 2017

** Mauza is the lowest administrative unit having a separate jurisdiction list number (J.L. No.) in revenue
records. Every mauza has its well-demarcated cadastral map

58



Chapter Three Methodology

indicator of wealth, individual ownership reflects gender dimensions of resource use and

control.

Section 3: Water and Sanitation

Comprised of five sub-sections: a) 3.1 Drinking water- Source and Payments: The
respondent was first asked to mention all the sources of drinking water used by the
household in the last one year. If more than one source was mentioned, separate sets of
questions were asked about the main and the secondary sources of drinking water. These
questions focused on the time taken for collection, the mode of transportation, the gender
and age of the person(s) responsible for the collection, any challenges faced in fetching
water, the amount and frequency of payments made (if any), and the reasons for using the
secondary source (if applicable). If any type of tube well (deep/shallow tube well with
handpump or motor pumps) was mentioned, the respondent was asked to specify who owned

the tube well and whether the tube well was located.

b) 3.2 Drinking water- Intervention and maintenance: This sub-section included questions
on the types of drinking water interventions made by the government/development
organizations in the past 5 years and whether the household has contributed any cash/labour
for this purpose. This is followed by questions on private investments made by the
household for installing new water-related infrastructures, such as new tube wells, pipes,

and motors to existing hand pumps, and storage tanks.

c¢) 3.3 Drinking-water- Quality and storage: Assessment of the water quality involved
questions on the respondent’s perception about the safety of their drinking water and
whether the household treated the water in any way to make it safer to drink. Where the

community stores water, how long it is stored, and the hygiene of the storage container.

d) 3.4 Water for cooking and domestic uses: The respondent was then asked to mention all
the sources of water used by the household for cooking, bathing, and laundry/ dishwashing

in the past one year.

e) 3.5 Sanitation and hygiene: This sub-section focused on the types of toilet facilities used
by adults and children of the household, whether the toilet was shared with other households,
and the place and cleansing materials used for handwashing purposes. Questions on sharing
the toilet with other households were included to assess the extent of contamination and
disease spreading, as well as the household’s wealth status. If the respondent mentioned

soap or other cleansing material, the enumerator asked him/her to show it for validation.
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Section 4: Poverty

This section aims to assess the wellbeing status of household members through objective
indicators such as possession of durable assets, land, and livestock, sources of energy for
lighting and cooking, and building materials for the roof, walls, and floor, and through the
subjective perception of wellbeing at present and about five years before the survey.
Subjective metrics include the perception of the respondent of this/her wellbeing situation
in comparison with people of his/her village and an overall assessment of how he/she
describe his household situation. Though previous experience suggests that housing
materials may not always reflect wealth adequately, and it is often necessary to judge the
condition of the house as well. Hence, the enumerators were asked to take an image of the

exterior of the house, such that the roof, wall, and floor were clearly visible.

Section 5: Priority Concerns

The general concerns related to the socio-economic development of the area were identified
including the concerns related to water used for drinking/domestic needs and the natural
environment. The respondents were first asked to rank the top three concerns that they think
the government could help to solve. The enumerators were instructed to read out a few
examples from the list if needed, but not mention anything regarding water. The purpose
was to understand how people prioritized water security in relation to other development
agendas. The respondents were then asked to rank the top three concerns (if any) regarding
the water they drink and use for domestic needs, followed by concerns regarding the natural
environment. For this section, enumerators were instructed to use their judgment whether a
response was a genuine concern or whether it was just mentioned for the sake of giving a

response.

Section 6: Closing Questions

Included: 6.1 Images — At the end of the survey, the enumerators took photos of the
respondent’s house; and the toilet both from outside and inside. These pictures helped to
cross-check the accuracy of data in previous sections and provide a subjective understanding
of the wealth status of the household. 6.2 Enumerator feedback and contact information -
This sub-section was for the enumerators only, where they rated their overall satisfaction
with the interview process, the respondents’ understanding of the questions, and the
accuracy of the responses. In the end, the enumerators collected the mobile numbers for
contacting the respondent or the household head for further questions/clarification if needed.

The enumerators also provided their perception of the wealth status of the household so that
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this subjective data can be used to validate the quantitative wealth indices derived from the

asset data collected by the survey.

3.4.1.vi Validity of Instruments

The validity of the instrument is frequently defined as the degree to which an instrument
measures what it purposed to measure (Kimberlin & Winterstein, 2008). An initial
questionnaire was tested during piloting to twelve (12) respondents’ households on the
subject, to check the depth of the items under constructed. The response from these
respondents was used to enhance the content and eliminate ambiguity and duplication of

tests.

3.4.1.vii Analytical Approach

The study follows both descriptive and arithmetic techniques to analyses the survey data.
The summary statistics include the standard measures of statistics like the measures of
central tendency (mean, median, quartiles, deciles, percentiles, etc.), measures of dispersion
(variance, standard deviation), and pairwise cross-tabulation of the respective variables in
the analysis. Chi-square and Spearman's correlation has also been used to investigate the
relationship between the dependent variable (disease incidence, associated challenges, and
impacts) and independent variables (water sources) and to test the hypotheses of the study

that have been described in the specified chapter.

3.4.1.viii Tools of Analysis

The data has been collected using tablets. The questionnaires have been transformed into
online version and made suitable for ONA. The primary level of analysis is being done using
ONA and further statistical analysis has been done using the Statistical Package for Social
Sciences (SPSS) version 23, Pivot table, and Microsoft Excel 365. Firstly, for cleaning, the
data has been transformed from ONA to Excel. For statistical analysis, the cleaned data has

been transformed from Excel to SPSS and then reorganized and processed through SPSS.

3.4.1.ix Data presentation

Collected data will be presented in the following three ways-

a) Textual presentation: a narrative description of the data gathered

b) Tabular presentation: systematic arrangement of information into column and
rows

c) Graphical presentation: an illustrative description of the data using Microsoft
Excel 365
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d) Photographical presentation: relevant photographs of respective issues

3.4.1.x Ethical considerations

%The research follows the ethical guidelines set by the Central University Research Ethics
Committee (CUREC) of the University of Oxford, as well as any additional requirements
specific to the local partners in the individual observatories. There are three key principles

for our research:

e Respect for all participants: We appreciate and value the contribution of people in our
study observatories. As one of our key principles, we specify that all members of the
research team, including enumerators, are responsible for ensuring that any person
involved in the research is always treated with respect. This means respecting the
opinions and contributions of all participants.

e Respect for fieldworkers: We appreciate the contribution that enumerators make to the
project, and we respect their well-being and safety in the field. This includes making
sure that they have a safe work environment and are not put at any risk through your
involvement in the research.

e Non-judgment: Researchers/Enumerators should not judge the opinions, decisions, or
actions of people involved in the research. Their role is to document their perspectives

through systematic, scientifically sound methods.

Before commencing the survey, all selected participants have been informed about the
purpose of the study (Appendix A2), the nature of the information sought, the degree of
commitment required, and any possible risks and benefits associated with their participation.
Once the participants are clear about their roles, they have been asked to sign a consent form
(written in the local language). As many of the participants are likely to be illiterate, the
information in the consent form can be read out and verbal consent can be obtained. These

can be integrated into the ODK platform for household surveys.

All our research is voluntary and REACH enormously values the contributions made by
participants to our research. It is important that participants take part of their own free will
and do not feel pressured by enumerators or others into taking part in the research.
Participants are free to withdraw at any stage of the research process and no explanations

will be sought.

55 Charles, K. 2017. REACH Methods Manual, Dhaka
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The study involves the collection of personal identification information, including the names
of participants and the location of their residence. Participants’ contributions must be kept
confidential and not discussed with anyone apart from fellow enumerators, facilitators or
translators, or the University of Oxford team. Any further discussion of the content of any
research must be in the appropriate context, such as clarification for translation, and through
secure channels. The data collected will be stored in password-protected files on personal
computers and the university’s server. All researchers/enumerators recruited for this study

must abide by these rules and sign an agreement document for this purpose.

3.4.2 Focus Group Discussion (FGD)

One of the most utilized participative approaches in PRA is focus group discussion (FGD).
*5The primary purpose of the FGDs in the Universal Methodology is to understand the local
perception and distribution of multi-dimensional poverty and water security. FGDs give
significant insight into the social character of knowledge in social science research, allowing
the researcher to extract information about the community's history, collective experiences,
and common concerns (Goss & Leinbach, 1996). In focus groups, the group is synergistic,
and members' contributions are refined by what they hear from others (Finch & Lewis,
2003). Participants can achieve a representative agreement on pertinent subjects through

interjections and debates during conversations, which enriches the information acquired.

In this study, FGDs had been conducted in selected sites of the study areas with different
sex groups and collect information relating to issues associated with water use and its’
impact on public health with prioritizing some gender issues (Appendix A3). Six FGDs,
each involving 6-8 participants were carried out for 1-2 hours in community settings. In
totality, forty-two (42) participants were attended six FGDs, where audio recordings were
also been made. Each team was made up of three members: an FGD facilitator, a note-
taker/recorder, and an observer. Teams conducting FGDs with women included at least one
female team member, usually two. Following introductions and explanations, FGD teams
were facilitated discussions and recorded the discussion in writing and using electronic
recorders (Appendix Photographs 11, 12, 13, 14 & 15).

56 Charles, K. 2017. REACH Methods Manual, Dhaka. Based on Young Lives’ “Ethics of Research with Children” page
22-24. http://www.younglives.org.uk/sites/www.younglives.org.uk/files/YL-WP53-Morrow-
EthicsOfResearchWithChildren.pdf
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3.4.2.i Site selection: Six areas have been selected for the study where four from the
upstream (having low pollution level) and two from the downstream (moderately polluted

area) part of the Turag River.

Table 3.5: Sites of conducting Focus Group Discussion

Upstream Downstream
Sites of EGDs Kashimpur, Konabari, Abdullahpur,
Bhadam, Bhakral Mausaid

3.4.2.ii Participants selection criteria: The participants should be residents of the
communities as identified in “Research Questions, Survey Instruments, and Sampling
Strategies”. The following criteria were used to select participants for the FGDs:
e Male, resident in identified slum neighbourhoods adjacent to the Turag. Two male
groups FGDs one in Kashimpur and another one in Bhakral;
e Female, resident in identified slum neighbourhoods adjacent to the Turag. Two
female groups FGDs one in Konabari and another one in Abdullahpur; and
e The mixed group was identified in the slum neighbourhoods adjacent to the Turag.

Two mixed groups FGDs one in Bhadam and another one in Mausaid.

3.4.2.iii Instrumentation of FGD

Table 3.6 outlines the questions under each of the three themes (Appendix A6). The FGD
facilitator is advised to ask these questions (translated to local language), in the order
outlined (Appendix A3 & A6). The facilitator may need to ask additional questions for
obtaining detailed data or providing further clarification. The objective of this survey is to
better understand the dimensions of water use behaviour by gathering information on three
broad themes: 1. Sources and usages; 2. Perception of health risk; 3. Gendered roles to

manage everyday water needs as appropriate for the local context.
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Table 3.6: Major themes and points to discuss

Methodology

Main questions for discussion

Prompting and follow-on question

Themes 1: Sources and usages of water

1. What are the available sources of
water?

2. How do the local people use river
water?

I. What are the main sources of household
water?
ii. What other supplies of water do you have
access to?
iii. How do you access these supplies i.e., do
you pay for the services or is it provide by the
Government?
iv. How do you use the river?
v. What are the purposes of river water use?
vi. Reason for river water use
vii. Have you always used the river irrespective
of year or season?
a. Do you use this water in the wet
season? What are its purposes?
b. Do you use river water in Dry season?
What are the main purposes?
viii. If you change your behaviour, between the

wet and the dry,
¢.  When do you change it?
d. Why?

ix. When do you collect water or use water from
the river?

e. If the uses have been altered, what has
influenced this change (i.e., climatic
events, new industry development,
population boom, access to other
sources of water, etc.)?

X. Who are the people that use the river?

xi. Why do you specifically use this water? Or
Are there any specific reasons for using this
water?

Theme 2: Perception of health risks

3. Is there any link between water use
and public health?

xii. Do you think there is relation between water
sources and diseases occurrence? If yes,
xiii. Please explain the sources that cause
diseases most
xiv. Do you think that river affects your health?
a. In which ways do you think the river
affects your health?
b. Is this the same for other members of
your family?
xv. Among the Turag River water uses
(discussed in Part 1)
a. What is the greatest health risk to you?
b. Is this the same for other members of
your family?
xvi. What type of diseases do you and your
family suffer from?
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xvii. Is there any gender variation of the
diseases? If yes,
xviii. Please explain the variation.

Theme 3: Gender issues

4. What are the differential roles of men
and women to manage their everyday
water?

5. How they get impacted by doing so?

xiX. What are the main water-related household
activities?

xX. Who (Women, men) use river water most?
xXi. What purposes?

xxii. Family member’s responsible to manage
water for household use

xxii. How much time does it usually take to go
to the source, use water, get water, and come
back?

xxiv. Time of the day to do these tasks

xxv. Do you face any types of challenges while
go for collecting water

3.4.2.iv FGD protocol®’
3.4.2.iv.a Logistics

It is important to inform the participants that they are expected to commit about 1.5-2 hours

of their time for the FGD and that they would not receive any monetary compensation for

their participation (Appendix A4). However, locally appropriate refreshments (e.g., water,

tea, and biscuits) should be provided as a token of appreciation. Participants should be given

detailed information about the purpose of the FGD and the ethical norms of this research,

either verbally or in writing (refer to Appendix A2). Participants have the right to refuse or

drop out from the FGD at any time and do not need to give any explanation for their

decisions. Any suitable place can be selected as the venue for the FGD; however, care must

be taken not to attract the attention of passers-by. Uninvited spectators may cause

interference, digression from the topic of discussion, and difficulty in managing the group.

The following materials and equipment will be required for conducting the FGDs.

e Notebooks, pens, and clipboards for notetaking

e Audio recorder and spare batteries (if needed)

e Still and video camera (smartphones or tablets can be used)

e Copies of the ‘Participant consent form’ translated into the local

language

57 Charles, K. 2017. REACH Methods Manual, Dhaka
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3.4.2.iv.b Instructions for the note-taker

The entire FGD should be audio recorded; however, the note taker should write down details
of the discussions being carried out. It is important to write down the exact words and
phrases said by the participants, rather than summarizing the key points of the discussion.
There is no need to mention the names of participants, but it might be helpful to distinguish
between the responses of one participant from another to account for debates or
discrepancies. The purpose of note-taking is to have a backup for the audio recordings,
which may be incomprehensible or have technical problems. The notes will also serve as an
important source of data for the transcriber. The note taker should preferably have a passive
role and not distract the participants, except in cases where clarification is required.
Photographs can be taken during the FGD; however, prior permission should be taken from
the participants.

3.4.2.iv.c Instructions for transcription and translation

The transcriber should write down details of the entire FGD in a word document, using data
from the audio files and written notes. Comments or questions by the Facilitator/Note-taker
should be labelled as I, while any comments or responses from participants should be
labelled with P at the left margin. A response or comment from a different participant should

be separated by a return and then inserting a new P.

Audiotapes should be transcribed verbatim (i.e., recorded word for word, exactly as said),
including tone of voice (enthusiastic, angry, pessimistic, joking, etc.), emphasis (italicize
specific words), fillers (hmm, umm), and pauses (...), where appropriate. The transcript
should not be cleaned up by removing foul language, slang, grammatical errors, or misuse
of words or concepts. The transcriber should identify portions of the audiotape that are
inaudible or difficult to decipher. If a segment of the tape (a word or short sentence) is
partially unintelligible, the transcriber should type the phrase [inaudible segment] in square

brackets.

If participants are speaking at the same time (i.e., overlapping speech) and it is not possible
to distinguish what each person is saying, the transcriber shall place the phrase [cross talk]
in square brackets immediately after the last identifiable speaker’s text and pick up with the
next audible speaker. If the transcriber is unsure of the accuracy of a statement made by a
speaker, this statement should be placed inside parentheses and a question mark is placed in

front of the open parenthesis and behind the close parenthesis. e.g.? (The world is opaque)?
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Clear reporting of the setting of the FGD is important to enable records to be correctly

identified for analysis. Please use the template below for the layout of all files.

Following the transcription process, the transcripts should be translated into English, using
the same format. All audio files, transcripts (in both languages), photos of the FGD, and
information of the participants (if possible) should be sent to the REACH team at Oxford
University.

3.4.2.v Analytical Approach

As mentioned earlier, the study follows both descriptive and arithmetic techniques to
analyses the survey data. In the descriptive analysis, the summary of the variables has been
described. Data from FGDs, key informant interviews were transcribed, categorized, and
discussed under three broad themes of water use, associated risks or challenges, and gender
issues. The result was used to support the findings since the mixed method was adopted.
Arithmetic statistics including frequencies, percentages, mean£SD were calculated to make

meanings to the data collected.

3.4.3 Key Informants Interview

To further validate findings and incorporate local knowledge and experience, key informant
interviews were performed®. For these purposes, a key informant is defined as anyone who
has first-hand knowledge about the community®®. The key informant survey is a technique
of gathering data from people whose professional and/or organizational responsibilities
indicate that they are familiar with certain features of the population being researched, as
well as potential paths and limitations for community change (Eyler et al., 1999). The
respondents for the interview were purposively selected for this activity (Appendix A8a).
Twelve KllIs have been conducted in six sites namely Konabari, Kashimpur, Bhakral,
Bhadam, Mausaid, Abdullahpur. Each of these sites was selected to cover upper, mid, and
downstream sites of the Turag River areas. The stakeholders included assembly members,
unit committee members, district health service, and traditional authorities. Interviews as
noted by Teye (2012) do not require large sample sizes as emphasis is placed on process
and meaning. Each interview has taken 1-1.5 hours to gather detailed information on the

given issues (Appendix A8) from the interviewee/respondents. Each group consists of three

58 Ministry of Health and Family Welfare, Bangladesh, Partnership for Maternal, Newborn & Child Health, WHO, World
Bank and Alliance for Health Policy and Systems Research. (2015). Success Factors for Women'’s and Children’s Health:
Bangladesh. https://www.who.int/pmnch/knowledge/publications/bangladesh.pdf

59 UCLA CENTER FOR HEALTH POLICY RESEARCH. https://healthpolicy.ucla.edu/programs/health-
data/trainings/Documents/tw_cba23.pdf
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members where the interviews were conducted. The interview was taken by one and the
other one helped to take notes and the third one was there to give logistic support like taking
photos, communicating with others, arranging snacks, etc. Before starting, the facilitator
introduced him/herself to the group and clearly outlined the objectives of this research
(Appendix Photographs 16, 17, 18 & 19).

3.4.3.i Site selection: 12 KlIs were undertaken in five sites (05) of the study area (Appendix
A9):

e Upstream: Kashimpur, Konabari, Bhakral

e Downstream: Abdullahpur, Mausaid
3.4.3.ii Interviewee selection: 12 interviewees’ from different study sites were selected

based on the following categories (Appendix A8):

e Local Government (01)

e Local leader (01)

e Community or user group (03)
e Community youth leader (01)
e Industrial worker (02)

e Health officials (02)

e NGO worker (02)

3.4.4 Observation for River Use Behaviour

The findings from the literature review informed the structure and content of the third
method: a water-use behaviour survey. The study design is based on previous observational
studies led by Arturo Villanueva®® (MSc in WSPM, University of Oxford) originally
developed on water-use classification system by White, Bradley & White (1972)% and
further illustrated by the IIED (2002)°2.

3.4.4.i Survey Design
%3The principal purpose in designing a water-use behaviour survey was to capture the
demographic profiles of the various practices taking place along the Turag as identified in

the literature review (i.e., fishing, bathing, swimming, etc.). In other words, this study was

60.63 Arturo Villanueva, 2016. Urban River Use and Risks: A Study of Practice along the Turag River in Dhaka, Bangladesh;
Master of Science in Water Science, Policy and Management, University of Oxford

¢! White, G. F,, D. J. Bradley, & A. U. White. 1972. Drawers of Water: Domestic water use in East Africa. Chicago:
University of Chicago press

62 https://pubs.iied.org/sites/default/files/pdfs/migrate/90491IED.pdf?
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designed in learning who was interacting with the river, when, how, and for what purpose(s).
The challenge was designing a simple yet comprehensive survey through which researchers
could rapidly document complex observations of individuals engaging with the river in

diverse practices.

At the survey’s core was the water-use classification system developed by White, Bradley,
& White (1972) and furthered by the IIED (2002, p. 27), which grouped water-use types
into four broad categories: Consumption, Hygiene, Amenities, and Productivity®*. Though
the classification system developed by White, Bradley, & White was initially intended for
water use in rural East African villages, its structure remains extremely relevant in an urban
setting such as Dhaka’s. Through various iterations of the survey design, additional
questions were added, optimizing the breadth of data gathered per documented observation

(such as gender, age, time, etc.). The survey question is illustrated in Table 3.7.

Table 3.7: Final survey questions and multiple-choice answers provided

1. Observer ID
2. Observation code
3. Date? April 26M-May 3
4. Time? 7am -6 pm
5. Site? Site #1-Konabari
Site #2-Bhakral
Site #3-Abdullahpur
6. Spot? Site #1-Konabari spot i. North
spot ii. South
Site #2-Bhakral
Site #3-Abdullahpur spot i. North
spot ii. South
7. Gender? oMale oFemale
8. \(/}I/_Zizhzagfor;dmon? Gloomy/ Cloudy/ Rainy/ Sunny
9. Condition of River Water Very Bad=1
(Take photo) Bad=2
Moderate=3
Good=4
Very Good=5
10. Gender? (Take photo) oMale oFemale
11. Age group? (Take photo) oChild 0Adult oElderly
12. Gender group? (Take photo) oWomen 0Men oGirls  oBoys
13. | Number? [Open field]®
14. Assemblage? (Take photo) Group or Individual

64 https://pubs.iied.org/sites/default/files/pdfs/migrate/90491IED.pdf?
65 [Open field] indicates that the surveyor could enter any necessary value or description
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15. Consumption? (Take photo) Drinking
Cooking

Water collection

16. Washing? (Take photo) Vegetable washing
Dish washing
Cloth washing

Property washing

17. Hygiene? (Take photo) Bathing
Ablution
Personal washing

Open defecation

18. Amenities? (Take photo) Boating
Angling
Swimming/Recreational

Other non-essential tasks

19. Productivity? (Take Photo) Navigation/Transport

Fishing

Commerce

Irrigation

Watering plants

Watering and bathing of Livestock
Case (Fish) culture

o Duck rearing

O O OO0 OO O0O|00 00|00 O o000 O o000 oo

20. Others (Anything unusual or seems | Ex. Queue, quarrel, male or female working
important or interesting) separately, etc.

21. Please elaborate on observation(s). | [Open field]
Particularly, explain the division of
activities if more than one was selected

3.4.4.ii Selection of Survey Platform
Two HUAWEI tablets, model T1.7.0, running on the latest operating system, android
version 4.4.2, were selected to conduct the necessary field observations. The next task was
finding the appropriate survey application (“app”’), which offered:

1. Offline capabilities to conduct surveys in remote areas without relying on access

to a 3G/4G/LTE bandwidth.
2. Mobile support, allowing surveys to be carried out on tablets/smartphones;
3. Auser-friendly layout when displaying a complex matrix of questions; and

4. A reliable output format (with preference to export CSV files).

After testing several survey platforms, the GIS cloud mobile data application seems most
feasible for this observation. The benefits of GIS Cloud included exceptional offline
capabilities including “suggested” GIS positioning and the ability to include pictures,
videos, and audio notes per observation entry. Therefore, the research has proceeded with

the “GIS Cloud” mobile data collection application. Figure 3.1 illustrates a sample
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observation entry displayed in the final version of the GIS Cloud mobile data collection

service.

Observation_Final_Tura

Figure 3.1: Sample entry in GIS cloud mobile data collection app (HUAWEI T1 7.0)

3.4.4.iii Site Selection
The study is mainly based on water use behaviour survey using eight days of observational
studies. Once the survey design was completed, three sites in the northern part of the city
along the Turag River were selected for the survey. The areas were selected based on the
diverse and numerous human activities taking place along the Turag River. The first day of
observations served as a “piloting” visit to identify the potential sites within the selected
area.
The three sites were:

Site-1: Abdullahpur (10062256.3951, 2740133.6992)

Site-2: Konabari (10055811.7982, 2753729.9356)

Site-3: Bhakral (10056786.3703, 2748317.2386)

Two potential spots (North and South) from each site have been selected to gain maximum
interactions and to justify the results obtained from each spot of respective sites. These sites
represent Upstream (Konabari), Mid-stream (Bhakral), and Downstream (Abdullahpur) of

Turag River, also where possibilities of interaction with the river were highest.

72



Chapter Three Methodology

3.4.4.iv Conducting the Survey

Once the sites were identified, an observation schedule was established to determine when
observations could be conducted. An eight-day observation schedule was arranged to
capture a full week of activities (Table 3.8). Over those eight days, daily visits were made
to each of the three sites for the same amount of time (to avoid any bias) starting from 7 am.
The observation was carried out in three different time slots in three sites by rotation. Each
slot is comprised of three hours of survey which include only observation excluding
interviewing. Two groups consisting of two members collect information from two different
spots of the same sites at the same time. Anytime an individual or a group of individuals
interacted with the Turag River in any capacity, an “observation” was documented using the
GIS Cloud mobile data collection app.

Table 3.8: Demonstrates the observation schedule over the 8-day period, which covered
morning, afternoon, and early evening time slots

Time of Fri Satur | Sun | Mon | Tues | Wednes | Thurs | Fri | Observation
day day day day | day day day day | day hours
7-10 am S1 S2 S3 S1 S2 S3 S1 S2 24
11-2 pm S2 S3 S1 S2 S3 S1 S2 S3 24
3-6 pm S3 S1 S2 S3 S1 S2 S3 S1 24
Hrs/day 09 09 09 09 09 09 09 09
3.4.4.v Tools of Analysis

Recorded observations were summarized in CSV (Comma Separated Values) files
automatically produced by GIS cloud’s platform. These were transferred to and analysed
using Microsoft Excel 2016. Data cleaning was also done by using Microsoft Excel 2016.
Simple algorithms were applied to tabulate the variables that are discussed in the findings

section.

3.4.4.vi Ethical Permission

The observational study along riparian zones and enumerator training to ensure
confidentiality for participants who will not be known nor identified with specific
consideration for child participants. Provision was made for a duty of care for the
enumerators to ensure any potential harm to them (post-electoral tension, political violence)

was carefully considered and mitigated®®.

¢ Based on Young Lives’ “Ethics of Research with Children” page 22-24.
http://www.younglives.org.uk/sites/www.younglives.org.uk/files/YL-WP53-Morrow-EthicsOfResearchWithChildren.pdf
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Chapter 4. Study Area: Turag River and Selected Sites

The Turag River earlier called “Kohor Doriya” or “Kohor” (Wikipedia) is a prominent river
in Bangladesh only 7.9 km from Dhaka city (Haque, 2018). The river is of paramount
importance for being the main drainage channel of Dhaka city (Salam & Alam, 2014) and
having great importance from the economic point of view (Ahmed & Bodrud-Doza, 2013).
In navigability categories depending on the least available depth (LAD), the Turag River is
recognized as a third-class waterway by the Bangladesh Inland Water Transport Authority
(BIWTA, 1989)% as the available navigable depths of this river is between 1.50 to 1.8 m
(Haque, 2018). The Turag is also home to a substantial amount of human activity ranging
from navigation (Rahman et al., 2013), fishing (Baki et al., 2015), agriculture (World Bank,
2007), and in many instances, as a source of water for domestic purposes (Bhuiyan et al.,
2011). The Department of the Environment declared the Turag River to be in
environmentally critical condition in September 2009, citing significant pollution produced

by enterprises along the river.

4.1 Features of Turag River

4.1.1 Origin and Routes/Courses

Running from north to south along the western front of Dhaka, the Turag stems from the
Bangshi River (lower) at Kaliakoir upazila under the Gazipur district. It gets divided into
two parts at the point of Birulia union of Savar upazila under Dhaka district. One part of the
river flows over Kaliakoir, Ashulia, Savar, Mirpur, Keraniganj, and finally falls into the
Buriganga River at Hazaribag in Dhaka district (Rahman et al., 2013). Another part falls
into the Buriganga River of Kaundia union of Savar upazila in Dhaka district. Three
tributaries Gollar khal, Salda, and Labundha were met at Boalia union of Khaliakhar upazila
under Gazipur district and Mirzapur of Tangail sadar. The river has one distributary, Tongi
khal which originated from Turag at Burulia union of Savar upazilla and Dhaka district®®.

Table 4.1 shows the main features of the Turag River.

67http://biwta.portal.gov.bd/sites/default/files/files/biwta.portal.gov.bd/page/4e97b481_943e_4ca4_ae8a_a325b0aac|b9/Fi
nal%20Report_Main%20Text.pdf

68 River Master Plan. 2019. Report of the Technical Committee on the prevention of Pollution and Increasing Navigability
of Rivers surrounding Dhaka
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Table 4.1: Features of the Turag River

i. Source Point/Origin

ii. Location

Bangshi River, Kaliakoir?

(a) Upazilla: Kaliakoir®
(b) Zilla: Gazipur

aRiver Master Plan, 2019
®BWDB, 2011

i. Mouth Point/Outfall

Buriganga River, Mirpur?
(a) Upazilla: Mohammadpur (DCC)®

aRiver Master Plan, 2019

- - b

il. Location (b) Zilla: Dhaka BWDB, 2011
Flowing Trajectory . . Razzak, 2017
district Tangail, Gazipur, and Dhaka BWDB. 2011
Flowing Trajectory gglzliaﬁ"’ é];)\}/l;evpulr\’/lir I?J/Irlrza[;l;rd Razzak, 2017
Upazila pur, ! P BWDB, 2011

Mohammadpur
Transit Bangshi, Dhaleswari, and Buriganga Ahmed, 2013

of the Dhaka city

Perennial (Flows/ active throughout
the year), although it has only a small
flow in the dry season

Razzak, 2017

Nature of flow Ahmed, 2013

132
12b

®Haque, 2018

No of Cross-sections )
®Hossain, 2019

Source: Secondary literature

4.1.2 Physical characteristics of Turag River

4.1.2.i Shape: The entire regime of the Turag River is almost a spiral (Razzak, 2017).
4.1.2.ii Catchment area: Turag River's catchment is formed like a semi-funnel and is
located in the center and southern parts of the Madhupur tract. It runs from north to south
inside the 999.74 km? basin (Uddin, 2005).

4.1.2.iii Encroached area: At the beginning of the urbanization period of Bangladesh
(1978), about 29 km? of rivers and canals and about 130.17 km? of wetlands were found
in Dhaka city and its peripheral areas (Chowdhury et al., 2015). In 2009, it reduced to
10.28 km? of rivers and canals and 53.6 km? of wetland comprising about 21 percent of
the Dhaka metropolitan area (Mahmud et al., 2011). The river is narrowing because of
encroachment, which began in earnest after the 1980s (BCAS, 2010). For example, the
Turag River in Sinnertek of Mirpur (‘Sand trading' 2013) was originally approximately 400
feet broad but has now constricted to barely 80 to 100 feet (Hossain, 2017). Chowdhury et
al. (2015) stated in their most recent article that the Turag was formerly an affluent 100-
meter-wide river that has now narrowed to 30-40 meters in width in certain areas, with
grabbing still going on. The Turag River is narrowing day by day mostly encroached by

human settlement and infrastructure, along with vegetation practices such as cropland,
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trees, vegetable field in some areas. Near the Gabtoli partition of Turag, the vegetation
percentage in 2001 was 22.1 percent and now it is increasing and reached 34.8 percent
coupled with the decrease of the water body (Chowdhury et al., 2015). From the study
of Chowdhury et al. (2015), the estimated encroached area of Turag
(Abdullahpur>Gabtoli) is found to be 120.7943 acres/5.7581 miles. The detailed

physical characteristics of the Turag River are presented in Table 4.2.

Table 4.2: Physical description of the Turag River

Criteria Measurements Sources
Shape Spiral Razzak, 2017
75 km?®P aDWASA, 2019; PAlam, 2003
71 km®d °River Master Plan, 2019; “‘BWDB, 2011
Length 62 km® ®Razzak, 2017
40 miles® 9" Roads and Highways Department (RHD), 2020;

YRahman et al., 2013;
hAhmed et al., 2013

218 m (Mirpur)®® aRiver Master Plan, 2019; °PBWDB, 2011
Width 82 m° *Razzak, 2017

®Rahman et al., 2013; TAhmed et al., 2013

15 miles® & f 9Roads and Highways Department (RHD), 2020;

Depth 13.50 m (Mirpur)® ¢ | “River Master Plan, 2019; "BWDB, 2011;
‘Rahman et al., 2013

Total area 386 square miles® ¢ | “Roads and Highways Department (RHD), 2020;
°Ahmed et al., 2013; “Paul et al., 2013

Catchment area | 1021.00 sq km BWDB, 2011

Least available ) Haque, 2018
depth (LaD) | L5018 M q

Source: Secondary Sources

In an attempt to seize the river Turag, a group of sand dealers and land grabbers is defying
the High Court ruling and taking advantage of the water body's poor demarcation. The
encroachers are stacking sand and raising illegal establishments in the river area. Markets,
permanent and makeshift shops, rickshaw garages, restaurants, mosques, and crematorium
are being constructed inside the river demarcation pillars while the residents are dumping

solid waste, all contributing to the contraction of the water body®°.

69 River Master Plan. 2019
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Turag River base map (Map 4) together with time-series data map provided by CEGIS,
2020 (The Centre for Environmental and Geographic Information Services) shows that area
degradation in the Turag River area is very consistent as it increased from only 5.09 sq km
in 2006 to 6 sq km in 2014 and 6 sq km in 2014 to 6.7 sq km in 2020. Turag River time-

series map has been presented in Map 5 & 6.
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4.1.3 Hydro-Morphology of Turag River

4.1.3.i Hydrology of Turag River

Hydro-morphologically Dhaka city is blessed with four major peripheral rivers namely
Buriganga, Turag, Balu, Sitallakhya. Along with the Balu, Buriganga, Dhaleshwari,
Shitalakhya, and Tongi rivers, the Turag is an integral part of the city’s hydrology (Alam &
Khan, 2014).

There are 26 beels on the Turag site, with a total water surface area of roughly 10,000 ha
during the full flood and fewer than 700 ha at the end of the dry season. The river Turag
runs through the site for around 30 km and there are additional 28 km of khals in the area.
Seasonal flow variability in this river is related to the region's climate. The Turag’s annual
discharge/flow can be broken down into three broad seasons throughout the year, which are
generally in line with the region’s rainfall period: pre-monsoon (February-June), monsoon
(July-October), and post-monsoon (October-January) (Rahman et al., 2013). Data collected
by the Bangladesh Water Development Board (BWDB) from 1989-2009 reveals the rivers
mean annual flow of 477 cubic meters per second (cms), a maximum annual flow of 737
cms, and a minimum annual flow dipping to 212 cms (Rahman et al., 2013). During the dry
season, the river has an average width of 0.12 km, covering around 276 ha of water body,
which increases to roughly 500 ha during the flood season (BWDB, 2004).

The tidal effect of the Turag River is dominant in its downstream part. During the monsoon
period, water flow increases and inundates the flood plain on both sides of the river. Low
flow or dry season flow is particularly important for the Turag River as it becomes polluted
from the nearby industries. The water level varies from around 1 m to 2 m from January to
April. All the years show a similar pattern and during the dry period tidal flow is dominant
(Hossain & Chowdhury, 2019).

4.1.3.ii Morphology of Turag River

Morphologically Turag is an irregular meandering tide-dominated river with a sinuosity
ratio is 1.5 (Hossain & Chowdhury, 2019), which indicated the river carries a meandering
property rather than straight. Sinuosity is 1.5 or greater of a river refers to the meandering
property of the river (Yeasmin & Nazrul, 2011). Also, the Turag River is Thalweg shifting
river with its high monsoon period discharge (Hossain & Chowdhury, 2019).

Major Hydro-morphological features of the Turag River were presented in Table 4.3.
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Table 4.3 Major Hydro morphological features of Turag River

Features Nature Meandering, gradient 2cm/km
Physical description | Bank-level Left 2.67 m to 5.92 m, right 4.210 to 368 m
Bed level -0.748t0 -12541 m
Catchmentarea | 1024 sq km
Discharge/ River Flow | Dry period 124 cusecs, depth 4.5 m
Monsoon period | 1136 cusecs, depth 13.5 m
Tidal effect D/S Tidal upstream, non-tidal

Source: BWDB, 2011; Hossain et al., 2019

4.2 Short Description of Selected Study sites along Turag River

As the study focuses on urban water security at the household level so households are the
sampling units here. The households in Turag riparian areas constitute the population of the
study. The study population, therefore, includes households residing within given areas who
are more likely to be exposed to river water and river water-related risks and households
living a little bit away from the river and less likely to be exposed to the risks. Such
households were treated as the target population. The households living a little bit away
from the river and having less chance to be exposed to river water-related risks were treated
as the control population. The study population covered the households living near the banks
of canals of the Turag River. It has covered the samples from the newly growing industrial
zones, the upstream of the Turag River, as well as from the downstream areas. Areas were
selected based on the level of water pollution: areas from the upstream, the newly growing

industrial cluster, as well as from the downstream.

Considering the sources of drinking water and the proportion of households adjacent to the
river, the research team proposed the following twelve areas: Konabari, Kashimpur,
Ichharkandi, Palasana, Gutia, Gusulia, Bhakral, Bhadam, Rashadia, Kathaldia,

Abdullahpur, and Mausaid across Turag River.

Various features of selected surveyed areas have been presented in Tables 4.4 and 4.5 and

Map 7 shows selected study areas with total population and households.
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Table 4.4: Administrative unit of selected Residence Community with Union and Mouza

code™
Zilla Code | Upazilla Code Union/Ward Code Mouza Ac!mlnlstratlve Um.t
Residence Community
33 30 60: Konabari Union 687 Konabari
33 30 47: Kashimpur Union 551 Kashimpur
33 30 31: Gachha Union 488 Ichharkandi
33 30 31: Gachha Union 820 Palasana
33 30 11: Tongi Paurashava 497 Gutia
33 30 11: Tongi Paurashava 471 Gusulia
33 30 11: Tongi Paurashava 183 Bhakral
33 30 11: Tongi Paurashava 157 Bhadam
33 30 12: Tongi Paurashava 654 Kathaldia
26 93 51: Harirampur Union 920 Rashadia
26 38 86: Tegharia Union 004 Abdullahpur
26 96 76: Uttar Khan Union 572 Mausaid
Source: Community Report: Gazipur, Population and Housing Census-2011
Table 4.5: Characteristics of Survey Areas
‘= 5 S © - s | o 3 S
Indicators S | 5| 8| 2|0 > | &1 81| 8| 3 g
e I O T ™ T R I U 2 S B - S
i o | | Y C I~ % 5| g o =
1. HH 7976 | 4065 | 423 | 471 372 172 239 | 863 | 613 | 193 1860 466
2. Population 30176 | 13957 | 1845 | 2038 | 1818 789 | 1068 | 2850 | 2640 | 705 8289 | 2332
3. Literacy Rate
3.1 Both 827 | 722 | 637|548 | 401 | 67 |329| 69 | 676|349 | 57.6 | 68.3
3.2 Male 86.6 77.1 | 70.3 | 58.7 | 43.8 73.8 | 37.3 | 75.7 | 71.2 | 41.1 60.5 72.6
3.3 Female 76.6 66.3 | 57.2 | 50.5 36 55.6 | 28.3 | 58.1 | 63.3 | 28.9 54.6 64.1
4. Housing Structure
4.1 Pucca 15 7.4 8.3 3.7 9.7 15.1 3.4 28 | 273 | 0.0 29.7 7.7
4.2 Semi Pucca | 73.9 79.8 | 20.8 | 38.4 28 56.6 | 45,5 | 85.2 | 41.6 | 16.3 26.8 52.8
4.3 Kutcha 107 | 123 | 629 | 528 | 53 | 283 | 511|121 | 28 | 753 | 406 | 382
4.4 Jhupri 0.4 0.5 8 5.1 9.4 0.0 0.0 0.0 3.1 8.4 2.9 1.3
5. Sanitation
g;lwnh Water | 538 | 849 | 02 | 63 | 14 | 201 | 472|824 |473| 00 | 13 | 423
5.2 With no 344 | 117 | 645 | 225 | 363 | 522 | 23 | 168 | 36 | 679 | 816 | 46.6
water seal
5.3_No-n- 1.8 3.2 24.6 | 64.6 | 49.7 245 | 298| 03 | 16.7 | 32.1 5.2 10.7
sanitation
5.4 None 0.0 0.2 106 | 6.7 0.0 3.1 00 | 05| 00 | 00 0.2 0.4

70 Community Report: Gazipur, Population and Housing Census-201 |. Bangladesh Bureau of Statistics. Statistics and
Division,
http://203.112.218.65:8008/WebTestApplication/userfiles/Image/PopCen201 | /Com_Gazipur.pdf

Informatics

Ministry
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- 5 S
= — © 8 o o
Indicators S < s | = 5 3 S| & £ ¢ 3 g
AN N T T T T 2 O - S
i N S| © ~ | ® s |9 o =
6. Drinking Water
6.1 Tap 929 | 852 0 183 | 121 | 384 | 498 | 97 | 849 | 395 8.8 67
6.2 Tube well 6.9 13.6 | 858 | 81.7 | 825 | 459 | 387 | 24 | 05 | 484 | 912 | 281
6.3 Others 0.2 1.2 | 14.2 0 5.4 157 | 115 | 0.6 | 146 | 12.1 0 4.9
7. Tenancy/ 922 | 813 | 09 | 169 | 113 | 26.4 | 285 | 89.7 | 76.4 | 821 | 215 | 155
Rented
8. Electricity | o053 | 958 | o | 014 | 957 | 925 | 855 | 100 | 984 | 847 | 948 | 959
Connection
9. Average
Household 3.6 35 44 | 44 4.9 4.3 45 | 33 | 41 | 36 45 5
Size
10. Employment Rate
10.1 Both
10.2 Male 953 676 | 150 | 200 | 274 41 87 | 133 | 186 | 133 756 63
10.3 Female 742 455 29 29 92 8 29 93 | 131 | 81 76 8
11. Employment Secto
11.1 Agriculture
11.1.1 Male 25 51 86 157 180 18 9 560 39
11.1.2 Female 3 6 5 4 37 1 4 60 0
11.2 Industry
11.2.1 Male 725 391 11 27 23 81 94 | 106 | 15 99 11
11.2.2 Female | 606 369 22 23 7 28 85 101 | 41 8 5
11.3 Service
11.3.1 Male 203 234 53 16 71 18 6 30 71 | 118 97 13
11.3.2 Female | 133 80 2 2 48 4 1 5 26 40 8 3

Source: Community Report: Gazipur, Population and Housing Census-2011
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Households and Population Distribution of Study Area
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—+—— Rail Road . .
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Turag River _ Data Source :
9 1 Dot = 10 Population & Housing CENSUS-2011

Bangladesh Bureau of Statistics.

Map 7: Household and Population distribution of study areas (Source: Rahman, F., 2020)
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Chapter 5: Socio-Demographic Characteristics of Survey
Community

Examining the characteristics of the respondents is an important issue to fully understand
the background of the respondents and to ensure the authenticity of the sources of data for
the study since their compositions and responses would influence the result. When talking
about water sources and its associated risks, the characteristics of the respondents
(demographic) need to be assessed. In other words, anecdotal evidence proves that one
becomes sick based on what one eats, drinks, and the environment that one lives in, which
could also be related to age or sex, and lifestyle. According to Murdock & Ellis (1991),
demographic data are any data that provide an understanding of population size, distribution,
and composition. The current survey was conducted between December 2017 and February
2018 at twelve different sites besides the Turag River area. The methodology of the research
is a mixed type. A standard semi-structured questionnaire has been developed as part of the
quantitative survey. Whereas qualitative data collection tools as observation, FGD, KII were
also applied to understand the problems comprehensively and holistically. The blending of
quantitative and qualitative methods enables the researcher to expand the scope of the study
as well as augment the validity of findings (Bryman, 2001). This study aims to examine
relationships among river water sources, usages pattern, gendered role, and risk related to
health. Hence the demographic data of this study having specific application to water source,

gendered role, and associated health risks and are presented as follows:

5.1 Characteristics of Surveyed Households and Respondents

According to BBS data 2011, the total HH and population of twelve surveyed areas like
Konabari, Kashimpur, Ichharkandi, Palasana, Gutia, Gusulia, Bhakral, Bhadam, Kathaldia,
Rashadia, Abdullahpur, and Mausaid are 17713 and 68507 respectively of which 10.3
percent of the households had been selected and surveyed for the present study (Table 5.1).
The total population of the sampled 1826 HHSs stands at 7134. The average household size
among the sampled households is 4.0 which is slightly smaller than the national average
urban HH size of 4.4 (BBS, 2011). The estimated HHSs size according to Multiple Indicator
Cluster Survey (MICS) 2019, is 4.3, and according to Bangladesh Demographic and

7! Progotir Pathey, Bangladesh Multiple Indicator Cluster Survey 2019, Survey Findings Report. 2019. Bangladesh Bureau
of Statistics (BBS) and UNICEF Bangladesh. Dhaka, Bangladesh.
https://www.unicef.org/bangladesh/media/328 1 /file/Bangladesh%2020 1 9%20MICS%20Report_English.pdf
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Health Survey 2017-18 (BDHS), 202072 it is 4.3 nationally and 4.2 members in the urban
area but study HHs size shows similarity to HIES, 2016"® where average household size
data was reported at 4.1 people nationally and in an urban area it was 3.9. Table 5.1
shows that the HH size of Konabari, Gutia, Gusulia, Bhakral, Kathaldia, Rashadia, and
Mausaid range between 4.0 to 4.5 whereas Kasimpur, Ichharkandi, Palasana, Bhadam,
Abdullahpur range between 3.0 to 3.9 with the highest HH size in Mausaid (4.5) and lowest
in Bhadam (3.0). According to the population census 2001, the average household size was
4.9 but decreased to 4.4 in 2011. The HIES report also reveal the same decreasing pattern.
According to HIES 2016, the average size of a household was 5.2; it decreased to 4.8 in
2005 and further decreased to 4.5 in 2010 and 4.1 in 2016; which depicts the decreasing
average household size with time. This decreasing trend also supporting our study findings.

Table 5.1 presents the detailed distribution and HHSs size of the sampled population.

Table 5.1: Household characteristics of the survey area

Survey HHs and
Area wise Total Population HHs
Survey Area HHSs Size | Surveyed
HHs Population HHs Population (%)
(N) n % n %

Konabari 7976 30176 242 | 13.3 | 1040 | 14.6 4.3 3.03
Kashimpur | 4065 13957 204 | 11.2| 786 | 11.0 3.9 5.02
Ichharkandi | 423 1845 164 | 9.0 | 582 | 8.2 3.6 38.8

Palasana 471 2038 110 | 6.0 | 411 | 5.8 3.7 23.4

Gutia 372 1818 107 | 59 | 435 | 6.1 4.1 28.8
Gusulia 172 789 65 | 36 | 279 | 3.9 4.3 37.8
Bhakral 239 1068 8 | 47 | 362 | 51 4.3 35.6

Bhadam 863 2850 199 | 109 | 590 | 8.3 3.0 23.1

Kathaldia 631 2640 222 | 12.2 | 914 | 12.8 4.1 35.2

Rashadia 193 705 68 | 3.7 | 270 | 3.8 4.0 35.2

Abdullahpur | 1860 8289 220 | 12.0 | 832 | 11.7 3.8 11.8

Mausaid 466 2332 140 | 7.7 | 633 | 8.9 4.5 30.0

Total 17731 68507 1826 | 100 | 7134 | 100 4.0 10.3

Source: HH Survey, 2017-18; BBS Report, 2011

72 Bangladesh Demographic and Health Survey 2017-18. 2020. National Institute of Population Research and Training
Medical Education and Family Welfare Division Ministry of Health and Family Welfare Dhaka, Bangladesh.
https://dhsprogram.com/pubs/pdf/FR344/FR344.pdf

73 Report on the Household Income and Expenditure Survey 2016. 2019. Bangladesh Bureau of Statistics (BBS).
https://drive.google.com/file/d/ | TmUmC-0M3wC5IN6_tUxZUvTW2rmUxMce/view
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5.2 Male Female Ratio

The sex ratio of males to females in a given population is usually expressed as the number
of males per 100 females’. As in table 5.1, of the total 7134 population in 1826 HHs
surveyed, 3573 are male and 3561 are female (Table 5.2). Sex distributions remain the same
for both male and female groups with a percentage of 50.1 and 49.9 respectively,
surprisingly resembles with the findings of Bangladesh Sample Vital Statistics (SVRS),
20197 representing male to female ratio is 50.1:49.9. According to Bangladesh Disaster-
related Statistics 2015 (BBS), this ratio is 51.96:48.04, and according to MICS 2019, the
ratio is 50.8:49.2. Area-wise sex distribution also represents a similar percentage value
(Table 5.2). The average sex ratio for the studied population is 100.4 which is slightly higher
than SVRS (2019) survey where the overall national and urban sex ratio is 100.2 while it
was 99.6 in urban areas in 2018. According to the BBS report 20117, the sex ratio was
100.3 indicating equal numbers of men and women in the country but in the urban area, it

was 10977 which also supports the present findings.

Table 5.2: Population distribution by sex

Male Female Total Sex

- % - % N ratio

Konabari 511 14.3 529 14.9 1040 96.6
Kashimpur 412 11.5 374 10.5 786 110.2
Ichharkandi 282 7.9 300 8.4 582 94.0
Palasana 209 5.8 202 5.7 411 103.5
Gutia 209 5.8 226 6.4 435 92.5
Gusulia 156 4.4 123 35 279 126.8
Bhakral 187 5.2 175 49 362 106.9
Bhadam 293 8.2 297 8.3 590 98.7
Kathaldia 454 12.7 460 12.9 914 98.7
Rashadia 131 3.7 139 3.9 270 94.2
Abdullahpur 412 11.5 420 11.8 832 98.1
Mausaid 317 8.9 316 8.9 633 100.9

Total 3573 50.1 3561 49.9 7134 100.4
Source: HH Survey, 2017-18

Area

74 Number of Males per 100 Females in a population, using the following formula: Sex Ratio SR =M x 100/ F. 201 |
Population & Housing Census: Preliminary Results, BBS

75 Bangladesh ~ Sample  Vital  Statistics 2019. 2019. Bangladesh  Bureau of Statistics (BBS).
http://www.bbs.gov.bd/site/page/ef4d6756-2685-485a-b707-aa2d96bd4céc/Vital-Statistics

76 2011 Population & Housing Census: Preliminary Results. 2011. Bangladesh Bureau of Statistics (BBS).
https://bbs.portal.gov.bd/sites/default/files/files/bbs.portal.gov.bd/page/7b7b 17 1a_731a_4854_8e0a_f8f7dede4a4a/PHC2
01 |PreliminaryReport.pdf

77 Population and Housing Census-201 1, National Volume-3: Urban Area Report. 2014. Bangladesh Bureau of Statistics
(BBS).
http://203.112.218.65:8008/WebTestApplication/userfiles/Image/National%20Reports/Population%20%20Housing%20Ce
nsus%20201 | .pdf

86



Chapter Five Socio-Demographic Characteristics of Survey Community

B Male (%) OFemale (%)

Figure 5.1: Male and Female percentage (%) of the respondents
5.3 Age group of the surveyed population

Figure 5.2 shows that the highest concentration of population exists in 16-25 age groups
both in male and female with a percentage of 20.6 and 25.2 respectively with an average
percentage of 22.9 (Appendix table B1). Age group ranges from 26-35 and 6-15 securing
2" and 3" highest rank (20.1% and 19.4% respectively). The percentage of the population
in the lowest age group (0-5) has been found as a percentage of 7.5 with the male percentage
of 7.3 and female percentage of 7.7. On the other hand, the percentage of the population in
the uppermost age group (66 years and over) is 2.3; the percentage of the male population
is 2.2 as against 2.4 for females, indicating more longevity of female as compared to male
(Figure 5.2). The findings show that the percentage of the youthful group that ranges in the
ages of 16-45 remains highest in the studied communities.

In the case of the child group (0-15 years), working age (16-55 years), and old age groups
(56-66 years and over) the proportion are 26.74, 66.84, and 6.39 percent, respectively.
According to SVRS report 2018, nearly two-thirds (66.2 percent) of the urban population
are reported to be in the working-age group (15-64 years), which has significantly supported
our study findings (Appendix table B1). The age distribution of SVRS for 2019 shows that
28.5 percent of the population is under 15 years of age which was 28.8 percent in 2018 in
the same background and is nearly equal to the present study (26.9%). People aged between
15-64 years is 66.2 percent in 2019 according to SVRS, which was the same as it was in
2018; as per MICS report 2019 it is 74.5 percent but in the present study, it is 71 percent
(Appendix table B1). People aged 65 years and over it in the SVRS survey is 5.3 percent of
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the total population as against 5.0 percent in the 2018 survey which is far over the present
study (2.3%). The conforming proportions are 33.4 percent and 6.4 percent in the 2020
BDHS and 35.5 percent and 5.1 percent in the 2011 census.

6.40 56-65 yr

9,80 46-55 yr

14.50 36-45 yr

19.70 26-35 yr

20.60 16-25 yr
19.70 6-15 yr
7.30 0-5 i
30 20 10 0 0 10 20 30
0 Male (%) E Female (%)

Figure 5.2: Age-Sex pyramid of survey population

5.4 Duration of residency

The study also gathered information on the length of staying of the respondents in the study
area and shows that most of the people are living in their respective areas for more than ten
years (64.2%) and around 13 percent of them are the residence of these community for about
five to ten years and about 8 percent are living in these areas for less than one year. Again,
7.2 percent of respondents are living in their respective areas for between two to five years
and 7.4 percent in between one to two years (Figure 5.3). Though some of the respondent
households were staying there for less than one year (8.2%) but most of the respondent
households were found to stay long in these communities constituting above 64 percent, this
indicates the knowledge and familiarity with the surrounding environment and therefore

under pine the authenticity of the data collected.

Table 5.3 reveals the specific time length of respondents’ staying in each community. The
highest percentage (92.7%) of respondents were recorded to live in Ichharkandi for more
than ten years while the lowest percentage (20.1%) has been recorded in the Bhadam

community. For the same community, the highest 25.5 percent of respondents found to live
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there for less than one year followed by Kathaldia (17.1), Bhakral (14.1%), Abdullahpur
(9.5%), and so on (Table 5.3). The population of Bhadam and Kathaldia shows

heterogeneous distribution than the other ten communities where population distribution is

more homogenous.

Less than 1 year

1-2years

2-5years

5-10years

More than 10 years

8.2

74

7.2

13

Figure 5.3: Years (%) of residence of the surveyed communities

Table 5.3: Length of staying in the areas by the respondent’s community

Residence time

Total
Area <l year 1-2 years 2-5 years 5-10 years >10 years (N)
n % n % n % n % n %

Konabari 6 2.5 9 3.7 11 4.5 10 4.1 206 | 85.1 242
Kashimpur 6 2.9 9 4.4 10 | 4.9 37 |18.1| 142 | 69.6 204
Ichharkandi 1 0.6 0 0.0 3 1.8 8 4.9 152 | 92.7 164

Palasana 1 0.9 4 3.6 3 2.7 17 | 155 | 85 |77.3 110

Gutia 3 2.8 6 5.6 8 7.5 12 11.2 78 72.9 107
Gusulia 3 4.6 4 6.2 4 6.2 1 1.5 53 81.5 65
Bhakral 12 14.1 4 4.7 8 9.4 11 12.9 50 58.8 85

Bhadam 51 25.6 45 22.6 24 | 121 39 19.6 | 40 20.1 199

Kathaldia 38 171 15 6.8 27 | 12.2 43 194 | 99 | 446 222

Rashadia 5 7.4 4 5.9 12 | 17.6 13 19.1 34 | 50.0 68

Abdullahpur 21 9.5 26 11.8 15 6.8 38 17.3 | 120 | 545 220

Mausaid 2 14 9 6.4 7 5.0 8 5.7 114 | 81.4 140

Total 149 8.2 135 7.4 132 | 7.2 237 | 13.0 | 1173 | 64.2 1826

Source: HH Survey, 2017-18
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5.5 Educational attainment of the surveyed population

The 2014 BDHS® defined literacy based on the respondent’s ability to read all or part of a
sentence. Therefore, respondents’ general levels of education were also investigated in this
study. The result in Table 5.4 reveals that grade ‘no education’ is most significant among
the respondents with a percentage of 28.5 percent where women illiteracy rate (33.2%) has
been recorded higher than the male (27.6%) members in this category. For the pre-
schooling/signature grade 2.5 percent of the surveyed population can sign their name
without any educational background. PSC and JCS education accounted for 25.8 percent
and 15.8 percent of the surveyed population, respectively. Secondary and higher secondary
education accounted for 12.3 percent and 5.5 percent, respectively. The accomplishment of
higher degree is very insignificant among the surveyed population and represents only 3.3
percent of the total male and female. A very negligible percent (0.3%) of respondents also
were not sure about their educational background. According to Bangladesh Disaster-related
Statistics, 2015 (BBS), represents No education, Class I to V, Class VI to IX, SSC/HSC
equivalent, Graduate and above with a percentage of 33.34, 32.58, 18.56, 9.23, and 1.29
respectively which are slightly higher than the present survey findings. The study shows
that percentage of no-education and education only at the primary level is dominating with
the highest percentage and only 3.3 percent are completed their higher education like

bachelor or diploma.

Table 5.4: Education status of the survey population

Grade Male Female Total | Percentage
n % n % (N) (%)
No education 928 27.6 | 1109 | 33.2 2037 28.5
Pre-school/Signature only 89 2.6 92 2.75 181 2.5
Class 1-5 (PSC) 923 27.4 909 | 27.18 1832 25.8
Class 6-8 (JSC) 533 15.8 594 | 17.76 1127 15.8
Class 9-10 (SSC) 477 14.2 401 | 11.99 878 12.3
Class 11-12 (HSC) 239 7.1 155 | 4.64 394 55
Bachelors/Diploma or Higher 160 4.7 78 2.33 238 3.3
Do not know 16 0.48 6 0.18 22 0.3
Total 3365 100 3344 100 6709 94.0
Missing system 425 6.0

Source: HH Survey, 2017-18

78 Bangladesh Demographic and Health Survey 2014. 2016. Bangladesh Demographic and Health Survey 2014
https://dhsprogram.com/pubs/pdf/FR3 1 I/FR3 | | .pdf
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Sex-wise education status of the surveyed population shows that (Figure 5.4) male members
avail higher education more (4.8%) than female members (2.3%) alternatively no-education

is higher among female members (33.2%) than male (27.6%) (Appendix table B2).

Bachelors/Diploma or Higher

Class 11-12 (HSC)

Class 9-10 (SSC)

Class 6-8 (JSC)

Class 1-5 (PSC)

Pre-school/Signature only

No Education

EMale (%) @EFemale (%)

Figure 5.4: Sex wise education level among the respondents

This study also assesses each community’s educational level, which led to a crosstab
computation (Appendix table B3) conducted with respondents’ level of education and their
community of residence. Almost all the communities emerged as a community that has no
education except that of the Mausaid who has more educated people than the other eleven
communities with a percentage of 15.3 in SSC level, 22.8 in HSC level, and 29 in higher
education. Konabari is accounted as a community with the highest percentages in the
illiterate group comprising 13.9 percent having no education and 22.7 percent with the
knowledge of signature only (Appendix table B3).

5.6 Occupation of the respondent HH members

The study also sought to find out the main occupation of the household members in the
surveyed area. Diverse occupational groups are found in the study area. Among the sampled
HHs more than half (52.8%) of the members are unemployed, housewives, and students. A
significant percentage of surveyed HH members are work in garment factory (10.8%) whiles
others are engaged in business (7.5%), other factory works (2.8%), skilled labour (2.7%),
non-government service (1.5%), farming (2.8%), fishermen (1.2%) and others sharing the

rest of the percentages (Appendix table B4). Amongst all, only 0.3 percent of the HH
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members are found to be employed in government services. The availability of garments
and manufacturing industries is the primary cause for the dominance of these factory jobs

in cities. The detailed occupational pattern is presented in Figure 5.5.

Apart from listed occupations, four percent of members (283 out of 6708) of the interviewed
HHs admitted of not having their occupations in the survey categories (Appendix table B4).
There was a wide range of occupations, stated by them and driving was dominant among
other types of occupations followed by teaching, begging, cleaning, others day labour, and

so on (Appendix table B5).

Sex wise male and female both are equally involved in garments work though males are
dominating in most other services as in other factory work (4.1%), non-government services
(2.5%), skilled labour (5.1%), business work (14.8%), agriculture works (5.7%) and so on
than females (Figure 5.6; Appendix table B4). According to the BBS report 2011, the
proportion of households with at least one member employed in the garments sector in
Dhaka is 13.0 percent, and women employees in the garment sector represent 11.8 percent
resembling with the study findings (Figure 5.6). Female engagement is highest in indoor
work as housework (54.4%) and domestic maid (2.1%). A considerable percentage of
females (1.2%) are also documented involving business work together with males (14.8%).
An interesting matter is that in the studied households the percentage of male (25.7%) and

female (24.8%) students is almost the same (Appendix table B4).

Garment Factory worker

Other Factory Worker (Non-government)
Government Service (Police, teacher, clerk)
Non-Government service

Skilled labour (Plumber,mechanic,tailor etc)
Rickshaw/van puller

Domestic maid

Construction labour

Agricultural labour

Other Casual labour

Fishermen

Boatman

Business (shop owner, vendor etc)

Farmer (agriculture in own/leased in land)
Landlord/income from property rent
Unemployment/housewife

Student

Others

Figure 5.5: Occupation (%) of respondents HH members
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Garment Factory worker
Other Factory Worker...
Non-Government service
Skilled labour...
Rickshaw/van puller
Domestic maid
Construction labour
Agricultural labour
Other Casual labour
Fishermen
Business (shop owner,...
Farmer (agriculture in...
Unemployment/housewife
Student
Others

Figure 5.6: Male and female (%) occupation of surveyed household members

5.7 Information related to Household Head
According to the National Association of Home Builders, headship rates are the number of
people who are counted as heads of households™. The details about household heads of the

surveyed areas are discussed hereafter.

5.7.1 Sex distribution of household head

Table 5.5 presents the sex-wise distribution of household heads of survey areas. It is
observed from the table that among 1826 household surveyed, 91.4 percent (n=1669) HH is
headed by male and 8.6 percent (n=157) is female-headed (Figure 5.7; Appendix table B6)
while nationally (Bangladesh Population and Demographic Indicator, 2018) there are 86
percent male-headed and 14 percent female-headed households but according to MICS,
2019 it is 87.3 percent (male-headed) and 12.7 percent (female-headed). According to SVRS
(Bangladesh Sample Vital Statistics) report (2019), male and female-headed households
represent 85.4 and 14.6 percent, respectively. Likewise, all the households in the surveyed

areas are dominated by male members than females (Table 5.5).

79 https://realtytimes.com/headlines/item/72 1 1-20070406 _headshiprates
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Table 5.5: Percent (%) distribution of household headship by sex and area

HH Head

Area Male Female
n % n %
Konabari 230 | 12.6 12 0.7
Kashimpur | 196 | 10.7 8 0.4
Ichharkandi | 151 8.3 13 0.7
Palasana 95 5.2 15 0.8
Gutia 91 5.0 16 0.9
Gusulia 58 3.2 7 0.4
Bhakral 82 45 3 0.2
Bhadam 184 | 10.1 15 0.8
Kathaldia 203 | 11.1 19 1.0
Rashadia 62 3.4 6 0.3
Abdullahpur | 188 | 10.3 32 1.8
Mausaid 129 7.1 11 0.6
Total 1669 | 91.4 157 8.6

Source: HH Survey, 2017-18

5.7.11 Age distribution of household head

Figure 5.7: Distribution of HH Head (%)

Figure 5.8 shows that the age of most of the household head remains in the range of 26-45

years (56.7%), followed by 46 to 55 years and 56 to 65 years with the percentage of 19.3

and 12.6, respectively. Again, the age group between 16-25 years represents 8.1 percent and

the age group above 66 years remains 3.2 percent (Appendix table B7). Study findings also

indicate that the household head in the survey area are mostly youth who aged between 26

to 45 years (56.7%). According to the MICS report 2019, the age group between 35-64 years

represents 65.7 percent of household heads at the national level which is supported by the

present study.
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16-25 yr

26-35 yr

36-45 yr

46-55 yr

56-65 yr

Figure 5.8: Age distribution (%) of HH Head

5.7.1ii Age-sex distribution of household head

Household headship in the studied communities starts from 16 years to more than 66 years
of age. Age-sex distribution of household heads shows that the age of the household head
of the survey area dominates in the ranges from 26 to 65 years in both sexes (Appendix table
B7). Females likewise males, age ranges from 36 to 45 years (2.5%) are seen to take up the
household responsibilities as head with the round percentage of 29.3 (Figure 5.9; Appendix
table B7). According to SVRS report 2019, the age of household head ranging from 15 to

60 for male group represent 86 percent and for the female group, it is 14 percent.

26-35 yr 28.5 24.2
36-45 yr 28.6 29.3
46-55 yr 19.3 19.7
56-65 yr 12.4 14.6
66> yr ‘ 3.1 5.1
O Male (%) O Female (%)

Figure 5.9: Age-sex distribution (%) of HH Head
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5.7.iv Education status of the household head

Survey findings revealed that most of the household heads in the studied communities had
no education (43.4%) and 0.2 percent could sign only (Appendix table B8). Around 3.5
percent of the surveyed household heads could not cross the bachelor’s or higher degree
where male represent 3.3 percent and female represent 0.1 percent. Again, 5.1 percent could
pass HSC (male 4.9%, female 0.2%), 13 percent could pass SSC (male 12.8%, female 0.2%)
and for JSC 12.4 percent (male 12% and female 0.3%) could pass and for PSC 21.9 percent
(male 20%, female 1.9%) could pass (Figure 5.10a; Appendix table B8). According to MICS
report 2019, weighted percent of education of household head represent no education 35
percent, primary education 27.1 percent, secondary 25.6 percent and higher secondary and
more 12.3 percent nationally.

Round percent of sex-wise education distribution of household heads shows that females
more uneducated (68.2%) than males (41.1%). Except that of the primary education (PSC)
which shows same in both sexes in all levels of education male percentage is higher that of
the female household heads (Figure 5.10b; Appendix table B8). According to SVRS report
2019, no education, primary education, and secondary education for male and female-
headed household count 80.53:19.47; 86.9:13.1; 90.89:9.11 percent, respectively.

50 50
a5 434 45
40 40
35 35
30 30
25 25
219
20 20
45 12.4 13 15
10 10
5.9 5.1
5 3.5 5
1.9
0.3 0.2 0.2 - 0.1
0 — 0
No education Class 1-5 (PSC) Class 6-8 (JSC) Class 9-10 (SSC)  Class 11-12 (HSC) Bachelors/diploma
or higher

OTotal (%) MEMale (%) HFemale (%)

Figure 5.10.a: Sex wise education level of household heads (in breakdown %)
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Figure 5.10b: Sex wise education level of household heads (in round %)

5.7.v Occupation of the household head

Occupation wise business (20.4%) and garments factory workers (15.3%) are the topmost
prevalent among household heads. Agriculture-related activities like farmers (9.7%) and
agriculture labour (3.6%) work are also high among them. Household heads are also found
involved in construction (2.9%), skilled (6.4%), and other casual labour (6.9%). Sex-wise,
involvement of female household head has been remarked as garments (1.3%) and other
factories (0.5%) worker and as domestic maid (0.9%) (Figure 5.11; Appendix table B9).

Cross-tabulation of grade-wise occupation (Appendix table B10) and age-wise occupation
(Appendix table B11) of household heads have also been checked to find out the priority of
choosing occupation of the studied population. Garment factory worker, businessman,
labour work is the highest preference among the non-educated group but remain consistent
among primary, secondary, and higher secondary education group. Considering the active
age category group, 26-55 years age group are the most active group and works in garment
and other factories, labor work, business, etc. Notably, the 46-65 age group is more involved
in farming, agriculture, and other labor-related activities than factory and business work
(Appendix table B11).
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Occupation (%) 2 7 12 17 22 O Male (%) B Female (%)
Garment Factory worker 14.0 1.
Other Factory Worker (Non-... 5.0 '
Government Service (Police,... 0.8 .
Non-government service 2.7 O—I
Skilled labour (Plumber,... 6.3 0.1
Rickshaw/Van puller 3.0

Domestic maid

Construction labour 2.7 0-.
Agricultural labour 3.4 O.I
Other casual labour 6.6 0.3-I
Fisherman 4.1 —I
Boatman 0.1
Business (shop owner,... 20.4 19.9 0.5 I
Farmer (agriculture,... 9.5 0.2 I
Landlord/Income from... 0.9 _-
Unemployed/Housewife 4.9 -
Student 0.2
Others 7.6 0.

Figure 5.11: Occupation status of household heads (%)

5.8 Households Monthly Expenditure

The study also tried to find out a rough estimate of surveyed households’ monthly
expenditure under eight main categories as house rent, education, food or cooking, utilities,
treatment, clothing and footwear, remittance, and miscellaneous. According to the HIES
report 2019, the average monthly income at the current price was estimated at Tk. 15,988 at
the national level and in urban areas it was Tk. 22,600 in 2016. According to the same report,
corresponding to income, the average monthly expenditure per household at the national
level was estimated at Tk. 15,715 and in urban area Tk. 19,697 at the current price in 2016.
The present study shows an average monthly expenditure of the studied community as Tk.
23,971 (approximate) (USD=282.94) which depicts a similarity with the HIES report for
2016 in urban area (Appendix table B12). The details of expenditure categories are

discussed below-
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5.8.1 House rent

The study findings show that among 88.4 percent of households surveyed (n=1612), 37.3
percent had not paid any rent that means they either live in their own house or having free
accommodation. A very few of them (3.2%) lived in a rented house spent one thousand
takas or less monthly. Most of them spent 1001-2000 taka (10%), 2001-3000 taka (9.6%)
and 3001-4000 taka (6.4%) as house rent. On average the respondent’s household spent
2710 taka (USD=31.99) per month (Figure 5.12; Appendix table B12).

5.8.2 Education

Households seem to spend more money on education than house rent with a mean value of
Tk. 3586 (USD=42.33). Most of the households spent (13.5%) between 3001 to 7000 taka
and 10 percent of households spent 501 to 1000 BDT in this concern. Again, according to
24.6 percent of households, there was no cost in receiving education from the institutes
(Figure 5.12; Appendix table B12). The expenditure on education per household at the
national level is Tk. 900 though in urban areas, it is Tk. 1502 (HIES, 2019).

5.8.3 Food/Cooking

Many of the households (31.7%) spent a maximum of 7001-1000 taka on food whereas 19.8
percent of households spent 10001-15000 taka and 5001-7000 taka by 19.2 percent of
households. The lowest 1000 or less taka had been spent monthly by 1.0 percent of
households. The average monthly expenditure for food thus stands for Tk. 9143
(USD=107.92) (Figure 5.12; Appendix table B12). In comparison, the HIES report 2019
revealed monthly food expenditure per household was taka 7,354 at the national level and
8,254 takas in urban areas in 2016.

5.8.4 Utilities (Water, Electricity, Gas)

Most of the households (34.8%) spent 751 to 1000 taka per month on the utilities like water,
electricity, and gas. Also, 252 to 500 BDT spent by 17.5 percent, 501 to 750 BDT by 10.2
percent, and 1501 to 2000 BDT by 7.3 percent of households. The average monthly
expenditure for gas, water, and electricity is Tk. 1141 (USD=13.47) (Figure 5.12; Appendix
table B12).

5.8.5 Treatment (Doctors fees, medicines, etc.)

The average monthly treatment cost of the respondent household is recorded as Tk. 1342
(USD=15.84). Maximum households spent 101 to 300 taka (19.8%), 301-500 taka (19.3%),
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751 to 1000 taka (15.1%) and 1001 to 2500 taka (14.4%). More than 2500 taka has been
spent by 12 percent of households (Figure 5.12; Appendix table B12).

5.8.6 Clothing and footwear

Study findings show that the community spent more money on clothing and footwear rather
than treatment purposes with an average expend of Tk. 1456 (USD=17.19). The highest
22.3 percent of household members spent 751 to 1000 taka for clothing and footwear
followed by 251 to 500 takas by 21.1 percent, 1001 to 1500 taka by 13.1 percent, 1501 to
2000 taka by 13.7 percent, and 2001 to 5000 takas by 11.7 percent of households. A
maximum of more than five thousand takas has been spent by only 1.6 percent of households
(Figure 5.12; Appendix table B12).

5.8.7 Remittance (send money back home)

Expenditure on remittance is documented in only 11.6 percent of cases. The highest 1 to
2500 taka is spent by 6.8 percent and 2501 to 7500 takas by 21.1 percent of households
(Figure 5.12; Appendix table B12).

Mean Monthly Expenditure (+/-1 S.D)
16000

14000
12000

10000 9143.1

8000

6000

4000

2000

House rent Education  Food/cooking Utilities (Water, Treatment  Clothingand Remittance Miscellaneous
Electricity, Gas) (Doctors fees,  footwear (send money (Entertainment,
medicines etc.) back home)  mobile credit

etc.)

Figure 5.12: Average monthly expenditure of respondent households (Mean+SD)

5.8.8 Miscellaneous (Entertainment, mobile credit, etc.)

Household members of the survey areas had so many other expenditures including
entertainment, mobile credit, and other amenities purposes with average spending of 786
takas. The maximum 31.3 percent of households spent 251 to 500 takas followed by 501 to
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1000 by 22 percent and 1 to 250 takas by 21.7 percent of households (Figure 5.12; Appendix
table B12).

5.9 Proportion of household having at least one member employed in the garment
sector

It has been found that among 1826 households surveyed at least 280 households (15.3%)
have members that are employed in garments factory (Appendix table B11). Out of a total
of 7134 household members, 768 are worked in the garment factory which represents 10.8
percent of the total population with the male to the female percentage of 12.5 and 10.4
(Appendix table B4).

Multiple numbers of job types in garments factories are documented, most of them are
involved in sewing, cutting, and packaging related activities (6.5%) with a very noticeable
percent (1.6%) involved in dyeing/washing activities (Figure 5.13; Appendix table B13).
The survey results also revealed that a very insignificant percentage are engaged in
managerial work (0.7%) which may be related to their education and as they do not obtain
any higher degree. Except that all, others work (1.9%) includes operators, helper, cooking,
quality checking, etc. (Appendix table B14).

Garment’s workers in the studied area have long-term involvement in this sector. Most
members are working in this factory for 5-10 years (3.8%) and some of them are working
for more than 10 years (1.9%). Working in the factory for less than one year is represented
by 3.7 percent, 1-2 years by 3.2 percent, and 3-4 years by 2.8 percent of members (Figure
5.13; Appendix table B13).

For working in the garments, they have urged to sign in different payment structure. Most
of the workers do not have any job contract (9.7%) while only 4.9 percent do a contract job.
Therefore, payment was mainly done on daily basis (11.6%) with a rolling contract where
1.1 percent had permanent, and 0.3 percent had fixed-term contact with the factory authority
(Figure 5.13; Appendix table B13).
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Figure 5.13: Job information of HH members employed in garments factory

5.10 Household Possessions or Assets

Information on the assets owned by the households is typically associated with literacy and
education, and health. These durable assets are used to determine the relative wealth quintile
of households which are discussed under the following broad categories-

5.10.1 Household occupancy status

Most of the studied households are seen to reside in their own house (51.6%) with very
remarkable percentages are tenants (31.7%). Some of them are also seen to live in the
government's land or embankment area (15.7) of the river (Figure 5.14; Appendix table
B15). A very negligible percentage is (1.1%) living with their relatives or in the land
temporarily given by their relatives, local leader, factory they are working, some of them
also work as a caretaker in return they got a place to stay (Appendix table B16). According

to the MICS report 2019, 54.3 percent of the urban population (nationally 84%) in
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Bangladesh has the ownership of a dwelling and 43 percent has resided in a rented dwelling

(nationally 13%).

Tenant

Free accommodation (publ...

Others 1.1

Figure 5.14: Occupancy status of respondent households (%)
5.10.2 Household possessions of electronic appliances, mobile phones, and vehicles

Electric fan (94.3%), almirah/wardrobe/showcase (76%), television (74%), refrigerator
(46%), radio/CD/DVD players (6.8%) are topmost household possessions among the
studied respondents. Computer/laptop was owned by 5.1 percent whereas IPS/generator by
only 1.7 percent of studied households. According to BDHS report 20198, ownership of
electric appliances (television, refrigerator, electric fan, and water pump) also increased
between 2014 and 2017. According to the same report published in 20202, electric fans
were owned by 80.2 percent, almirah/wardrobe 37.3 percent, televisions by 47.3 percent,
refrigerators by 29.1 percent, computer/laptop by 5.7 percent, radio/DVD player by 2.6
percent, and IPS/generator by 2.0 percent of households in Bangladesh.

Mobile phones, the most popular household possession (Table 5.6), are owned by 74.3
percent of households. SVRS report, 2019 shows in Dhaka about 78.2 percent of individuals
own mobile phones which is 73.7 percent nationally. Ownership of mobile phones in the

80 Bangladesh Demographic and Health Survey (BDHS) 2017—-18: Key Indicators. 2019. National Institute of Population
Research and Training (NIPORT), and ICF. https://dhsprogram.com/pubs/pdf/PR104/PR | 04.pdf
81 https://dhsprogram.com/pubs/pdf/FR344/FR344.pdf
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urban population is 96.6 and nationally it is 94.4 percent according to the BDHS report
2020.

Regarding possession of means of surveyed communities livelihood apparatus’s, a bicycle
is owned and documented by the highest percent (8.6%) of households, together with
ownership of motorcycle by 3.3 percent, rickshaw/van/animal cart by 3.2 percent, auto-
bike/tempo/CNG by 1.1 percent, and car/truck/microbus by 0.8 percent of households
(Table 5.6; Figure 5.15). Bicycle is the most owned means of transport in Bangladesh with
27.6 percent of the households owning one, motorcycle owned by 7.6 percent of households,
rickshaw/van by 5.7 percent, auto bike/tempo/CNG by 2.0 percent, and car/truck/microbus
by 0.8 percent of households in Bangladesh (BDHS, 2020).

Table 5.6: Household possessions (%) of interviewed respondents

Household assets “Frequency (n)  Percentage (%)
Ownership of electronic appliances
Mobile phone 1357 74.3
IPS/generator 31 1.7
Computer/laptop 94 51
Refrigerator 842 46.1
Radio/CD/DVD player 124 6.8
Television 1352 74.0
Almirah/wardrobe/showcase 1388 76.0
Electric fan 1722 94.3
Ownership of means of transport
Power tiller/tractor 13 0.7
Car/truck/microbus 14 0.8
Auto-bike/tempo/CNG 20 1.1
Rickshaw/van/animal cart 58 3.2
Motorcycle 60 3.3
Bicycle 157 8.6
Electric/diesel pump 108 5.9

Source: HH Survey, 2017-18; *MR= Multiple Response; N=1826
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IPS/generator 1.7
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Figure 5.15: Household possessions (%) of surveyed households
5.10.3 Ownership of land

5.10.3.a Agriculture land

Among the 1826 households surveyed only 22.5 percent (n=390) of them have owned
agricultural land where 76.9 percent (n=1425) are landless (Table 5.7). According to MICS
report 2019, 37.7 percent of households own agricultural land nationally whereas among
urban communities it is 26.2 percent which closely pertinent with the present findings, but
the result is higher than the present study according to the BDHS report 2020 in case of both
nationally (46.7%) and urban areas (38.8%).

Among the studied communities, 11.3 percent own only 1 to 50 decimals of agricultural
land with a mean standard deviation of 20.2+14.2 (Table 5.7). Again, 51 to 100 decimals of
agricultural land had been owned by 5.8 percent of households and 101-200 decimal by 2.6
percent of households. The highest more than 500 decimals have been owned by only 0.4
percent of households. On average the studied households own 67.9£90.1 decimal

agricultural land each (Table 5.7).
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Table 5.7: Homestead land owned by the respondent households (%)

Ownership of Land Freqzency Percg/: tage MeanSD
Households own | Yes 390 22.5
agricultural land No 1425 769 | T
Don’t know 11 0.6
Total 1826 100
Lot of agricultural land | 1-50 203 11.3 20.2+14.2
household own (in decimal) | 51-100 102 5.8 77.9£17.1
101-200 42 2.6 147.2420
201-300 6 0.5 253.2+29.7
301-400 7 0.4 345.1+24.3
500> 4 0.4 636.5+162.1
999* 26 15 | -
Total 390 22.5 67.9490.1
Households own homestead | Yes 993 54.4
land No 822 450 | ------
Don’t know 11 0.6
Total 1826 100
Lot of homestead land | 1-20 855 46.8 6.4+4.3
household own (in decimal) | 21-50 68 3.7 32.148
51-100 21 1.2 74.8+£16.9
101-200 10 0.6 148.2+21.4
201-500 2 0.1 415+120.2
999* 37 20 | -
Total 993 54.4 12.1+27.2

Source: HH Survey, 2017-18; 999*=don’t know

5.10.3.b Homestead land

The survey also had the attempt to record the ownership of homestead land of the studied
communities which shows that about 54.4 percent of households (n=993) have their
homeland (Table 5.7). The highest 46.8 percent of households have only 1 to 20 decimals
of land with a mean standard deviation of 6.4+4.3 (Table 5.7). About 3.7 percent of
households have 21 to 50 decimals, 1.2 percent have 51 to 100 decimals of homestead land.
A very few (0.7%) have 101 to 500 decimals of homestead land. The studied households
have an average of 12.1+27.2 decimals of homestead land.

5.10.4 Ownership of farm animals/livestock

The survey results showed that among 1826 households only 17.3 percent (n=315, multiple
responses) own households’ livestock (Table 5.8). Nationally it is 55.3 percent, and in urban
areas, 22.6 percent of households by MICS report 2019.

Amongst those who owned farm animals’ 16.2 percent (n=296) own cow/buffaloes. Highest

percentage of households (5.6%) own only one cow or buffaloes whereas three cow or
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buffaloes were owned by