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Abstract

Unorganized municipal solid waste (MSW) disposal system leads to stress on
ecosystems and disturbs various nature cycles and human health. Solid waste
management all over world is looked as a major challenge to civil bodies, es-
pecially in developing countries like Bangladesh. The proper management
system of municipal solid waste depends on various factors like social, cultur-
al, financial, political, environmental, physical and institutional and so on.
The purpose of this study is to explore the leading factors that affect the solid
waste management in Barishal city. For achieving this purpose, this research
first has identified the socio-economic, cultural, physical and technical, insti-
tutional and environmental factors and then analyzed the factors which affect
the solid waste management system in the study area. To achieve the purpose
of the study, quantitative method has been used in this research. As a sample
of this study, 150 household heads from total household members of the city
have been selected randomly by using lottery method. A structured ques-
tionnaire has been constructed for collecting quantitative data. The quantita-
tive data have been analyzed in this study by using SPSS Program, and Mi-
crosoft Excel. The findings of the study show that all city people know solid
waste and solid waste management stakeholders present in the city and waste
pickers collect all types of waste in the city and socio-economic, cultural,
physical and technical, institutional factors affect the effective solid waste
management in the study area where environmental factors have no influence
on effective solid waste management in the study area. The study people have
a bad impression of the current existing management system of the solid
waste and they express their expectations where they mention that if munici-
pal authorities improve the condition of the infrastructure, roads and ve-
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hicles; allow more budgets to manage waste; take proper strategies and plan-
ning to manage waste smartly like imposing fines, set up rules, then the mu-
nicipal authorities will be able to manage solid waste properly. Finally, this
research has proposed some recommendations that might be helpful for the
policy-makers in the study area for making policies and further research re-
garding solid waste management.
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Ecosystem, Solid Waste Management, Municipal Solid Waste Management

1. Introduction

The extreme drive of human society toward modern urban life generates
enormous amounts of municipal solid waste since the generation rate is outpac-
ing the rate of urbanization around the world, especially in developing countries
like Bangladesh (Sujauddin et al., 2008). The amount of solid trash produced
worldwide is increasing as a result of population growth, ongoing economic
growth, urbanization, and industrialization (Henry et al.,, 2006). Within ten
years, global municipal solid waste (MSW) generation doubled, from 0.68 billion
tons in 2000 to 1.3 billion tons in 2010. Furthermore, by 2025, it is expected to
reach 2.2 billion tons per year, and by 2050, 4.2 billion tons per year (Hoornweg
& Bhada-Tata, 2012). Consumption rates in developing countries are accelerated
by rapid population expansion and urbanization, as well as rapid economic
growth (Aleluia & Ferro, 2016). At present, 1 million tons/day rate of trash crea-
tion, MSW output in Asia is anticipated to increase to 1.8 million tons/day by
2025. If it can’t be adequately handled, the massive waste load of the urbanized
world will have a severe influence on sustainable living, the local environment,
and human health (Scarlat et al., 2015). China, India, Malaysia, Thailand, and
Bangladesh have severe municipal solid waste management problems related to
reports in several cities of these countries. Bangladesh is a densely populated
country. In Bangladesh, a large portion of the population lacks access to waste
collection services, and only a small percentage of the waste generated is actually
collected by non-governmental organizations (NGOs) and community-based
organizations (CBOs) in the late 1990s for a small fee (Alamgir & Ahsan, 2007).
Bangladesh saw a rise in its urbanization rate from 28.97% to 36.63% between
2008 and 2018 with a trash production rate of 0.41 kg/cap/day in 2012, and
about 22.4 million tons of rubbish were generated (Atlas, 2012). Due to an in-
creasing population and increased production of trash per person, it is predicted
that the amount would rise to around 47,064 tons per day and the generation
rate would be 0.602 kg/person/day. Solid wastes are an enormous environmental
threat and a societal problem in countries like Bangladesh (Riyad et al., 2014).
Municipalities, which are often in charge of trash management in cities, face a

difficult task of providing a system that is both effective and efficient for the res-
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idents (Guerrero et al., 2013). Many factors are responsible for affecting the mu-
nicipal solid waste (MSW) like socio-economic, cultural, institutional, physical,
environmental and so on, which hinder the management of this huge amount of
waste. Socio-economic characteristics, such as age, income, and education level,
also have a substantial role in sustainable waste (SW) generation variations
(Afroz, 2011). Household garbage accounts for 65% of all solid waste in Bangla-
desh. Dhaka, the 28th most populous city in the world (with over 10 million
residents) and the fastest expanding, is facing an ever-increasing mountain of
municipal solid waste from all sources, posing a major threat to surface and
ground water, soil, and air. The lack of an integrated approach, a lack of coordi-
nation among stakeholders, and, most importantly, a lack of public awareness in
current municipal solid waste management hides a significant opportunity to
use waste as a resource for energy production, material recovery, composting,
and other uses. Thus the main purpose of this study is to explore the leading
factors that affect the solid waste management in Barishal city and the specific
objectives of this study can be specified below:

1) To explore the perception of solid waste and solid waste management
stakeholders in the city.

2) To elucidate the analysis of factors affecting the solid waste management in
Barishal city.

3) To know the individual’s perception of the existing management system of
the municipal authorities and expectations from the municipal authorities to
manage solid waste in the city.

2. Literature Review

2.1. Present Scenario of Solid Waste Management in Urban Areas
of Bangladesh

There are more over 160 million people living in Bangladesh, and 29.4% of them
reside in cities (Barrientos, 2019). In Bangladesh’s urban regions, over 25,000
tons of solid garbage is produced per day, or 0.465 kilograms per person
(Ahmed, 2019). Solid wastes in Bangladeshi cities come from residential areas,
street cleaning, business premises, industrial facilities, hospitals, clinics, and other
sources (Alamgir et al., 2003). These solid wastes are frequently deposited and
heaped up in road corner dustbins, secondary disposal points, unoccupied spaces
near marketplaces, road crossroads, and other such sites. In big cities, certain
NGOs and community-based organizations are collaborating with local officials to

improve the collecting system from homes and hospitals as shown in Figure 1.

2.2. The Physical Components in Weight Percentage of MSW &
Current Waste Generation Rate in Major Six City Corporation
in Bangladesh

The rate of garbage production in Bangladeshi cities varies from 0.25 to 0.70
kg/capita/day, with Chittagong (0.56 kg/capita/day) and Dhaka (0.70 kg/capita/day)
producing the most waste as shown in Table 1. Nearly 78% of the total is generated
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PRIMARY WASTE SECONDARY WASTE FINAL WASTE

COLLECTION COLLECTIO N DISPOSAL

! .
. g T
Transport ~ Transport
Household Dustbins/containers
Residents/NGO/CBO DCC e

'SHARE OF Dumped at landfill
DISPOSAL Used in backyards and landfills
11% Dumped at roadside and open space
Recycled by the by rag pickers
Recycled at generation point

Figure 1. Waste management process in Bangladesh (Source: Waste Concern Technical
Report Series, 2014).

Table 1. The physical components in weight percentage of MSW in major six cities in

Bangladesh.

Components DCC CCC KCC RCC BCC SCC

Food and vegetables 68.3 73.6 78.9 71.1 81.1 73.8
Paper and paper products 10.7 9.9 9.5 8.9 7.2 8.4
Polythene and plastics 4.3 2.8 3.1 4 3.5 34
Textile and woods 2.2 2.1 1.3 1.9 1.9 2.1
Rubber and Leathers 1.4 1 0.5 1.1 0.1 0.6
Metal and Tins 2 2.2 1.1 1.1 1.2 1.1

Glass and ceramic 0.7 1 0.5 1.1 0.5 0.7
Others 10.4 7.4 5.0 10.4 4.5 9.9

Source: (Abedin & Jahiruddin, 2015).

by the residential sector, 20% by industry, and the remaining percentage comes
from other sectors (Shams et al., 2017).

About 7690 tons of solid garbage is produced daily in Bangladesh’s six largest
cities as shown in Table 2. The overall waste stream’s composition is made up of
74.4% organic material, 9.1% paper, 0.8% leather and rubber, 3.5% plastic, 1.9%
textile and wood, 1.5% metal, 0.8% glass, and 8% other wastes (Alamgir & Ah-
san, 2007).

2.3. Municipal Solid Waste Management Present Scenarios in
Barishal City

The collection and transportation of solid waste in Barishal city is managed by
the municipality, with a small participation of the household. More than 90% of
the municipality solid waste is disposed and treated in an environmentally sound
manner. From Table 3, we can observe existing solid waste management system

of Barishal City Corporation.
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Table 2. Current waste generation rate in major six city corporation in Bangladesh.

City Corporation Population Waste generation rate per day (Tons) Year
DCC 9,206,783 6500 2021-2022
CCC 3,227,246 3000 2021-2022
KCC 718,735 450 2021-2022
RCC 552,791 358.19 2021-2022
BCC 419,351 300 2021-2022
SCC 532,426 54 2021-2022
Source: Author collected data from the website of six City Corporation of Bangladesh (2022).
Table 3. Existing solid waste management system of Barishal City Corporation.
Existing solid waste management system of BCC
Types of Primary Source S‘econdar‘y Secor‘ldary ‘ Ultimate
transportation Storage' disposal site Collection a‘nd Recycling Disposal
and Collection (SDS) Transportation
1) Waste is MSW is collected from At Kawnia BCC

1) Motorized
vehicles

2) Non-motorized
vehicles

generally stored
in polythene
bags, plastic, and

metal containers by

city inhabitants.
2) Residents who
live near the
canals toss their
trash into the
canals.

3) Shopkeepers
dump their trash
on the market’s
front road.

SDS by using motorizes R ling shops
yusing t ecycing shop runs one ultimate

disposal site (UDS).
All sorts of MSW,

vehicles and garbage is  can be found

transferred from primarily in,

On-site storage,

community bins to SDS  Sadarghat, ] .

such as a secondary . . . including some

. . using non-motorized Rupatoli and .

disposal site (SDS), ) medical waste, are
vehicles. Some Nottulabad bus ]

accepts MSW from ] . . disposed of here.

. motorized vehicles, stand, Chanmari
the primary source and The open garbage

market, Port
road, Hat Khola
hackers market

’ rickshaw vans, and hand
transportsittoa

designated place for
processing/treatment.

that has spread

trolleys gather
e 8 around the site is

the rubbish from

. ugly due to the lack

communal bins along  and other )
. . of a sufficient

smaller roads and locations in .

. . mechanism for

transport it to larger Barisal.

SDS. filling the space.

3. Conceptual Framework

3.1. Factors Affecting the Effective Municipal Solid Waste
Management and Hypothesis

3.1.1. Socio-Economic Factors Affecting the Effective MSW Management
According to Sujauddin et al. (2008), the generation of waste is influenced by
family size, education level, and monthly income, residential location, and
community status that is also included in the socioeconomic factors where
households have a significant role. The social side of waste management cannot
be separated from the whole waste management system. Public knowledge, par-
ticipation, and cooperation are important steps in the proper implementation of
the solid waste management system, which is part of the social elements (Glawel

et al, 2015). While it is obvious that a family with more people and high
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monthly income produces more waste and few members and a low-income fam-
ily produce little waste, some researchers have identified the phenomenon of
“group living” and “common consumption” of the family, in which the house-
hold functions as a unit and most food products are shared (Thanh et al., 2010).
The more a family is educated and aware of the negative consequences of poor
solid waste management, the more they value excellent management (Kayode &
Omole, 2011). Due to financial constraints, municipalities have been unable to
manage solid waste. The significant financial outlay required to deliver the ser-
vice (Sharholy et al., 2008). The supply of proper waste management services has
been delayed by a lack of financial support, insufficient resources, the unwil-
lingness of consumers to pay for the service and the improper use of economic
mechanisms (Sujauddin et al., 2008).

Alternative hypothesis: There is a positive relationship between socio-economic
factors and the effective solid waste management.

Null hypothesis: There is no relationship between socio-economic factors

and the effective solid waste management.

3.1.2. Cultural Factors Affecting the Effective Solid Waste Management
Human activities generate trash, and the way these pollutants are kept, handled,
collected, moved, transported, and disposed of poses grave health and environ-
mental dangers. Family attitudes about waste separation are influenced by the
real estate company’s active investment and assistance, neighborhood residential
committees’ involvement in public participation, and the cost of collection ser-
vice based on waste volume or weight (Zhuang et al., 2008). One element affect-
ing trash treatment is authorities’ lack of awareness of treatment systems (Chung
& Lo, 2008). Waste management is typically thought to be solely the responsibil-
ity of local governments, with no expectation of citizen participation (Vidanaa-
rachchi et al., 2006). It is generally regarded that waste management is the sole
duty and responsibility of local authorities and that the public is not expected to
contribute (Vidanaarachchi et al., 2006). People participating in decision-making
(Sharholy et al., 2008), community awareness, and social indifference to contri-
buting to solutions are cultural elements cited by various experts (Moghadam et
al., 2009). Residents’ negative attitudes and conduct can be considered cultural
barriers, and residents, students, and entrepreneurs’ insufficient trash separation
is a barrier to effective waste management. People believe that recyclable waste
has a poor value, so there is little incentive to sort it. The value of waste was
viewed differently by businesspeople. While garbage may have value, some argue
that it is not worth the effort to collect and repurpose waste. They usually dele-
gate the collection of recyclables to housekeepers. Those who collect and/or sell
the waste subsequently gain monetary value from it. Most individuals, on the
other hand, believe that this is the most convenient and quick way to dispose of
their trash (Yukalang et al., 2017).

Alternative hypothesis: There is a positive relationship between cultural fac-
tors and the effective solid waste management.
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Null hypothesis: There is no relationship between cultural factors and the ef-

fective solid waste management.

3.1.3. Physical and Technical Factors Affecting the Effective Solid Waste
Management

Developing or upgrading a waste management system begins with planning.
Physical components and management challenges, such as strategic planning,
public engagement, and financial management, are all part of MSW manage-
ment (Wilson et al., 2013). Government must collect waste properly. One of the
main functions of urban services is the waste collection, which is one of the key
components of an integrated sustainable waste management system (Zaman,
2014). According to the literature, technical factors influencing the system in-
clude a lack of technical skills among municipal and government personnel
(Hazra & Goel, 2009), deficient infrastructure (Moghadam et al., 2009), poor
roads and vehicles (Henry et al., 2006), insufficient technologies, and dependable
data (Mrayyan & Hamdi, 2006). Municipalities in poor countries are said to have
difficulty managing solid waste because they continue to utilize the “collect,
transport, and dump away” method. Traditional trash management systems
have been chastised for their “one-size-fits-all” approach, which ignores the fact
that each town or city, as well as its neighborhoods, has distinct waste manage-
ment requirements (Eriksson & Bisaillon, 2011).

Alternative hypothesis: There is a positive relationship between physical and
technical and the effective solid waste management.

Null hypothesis: There is no relationship between physical and technical and

the effective solid waste management.

3.1.4. Institutional Factors Affecting the Effective Solid Waste
Management

Institutional factors relate to organizational structures, procedures, methodolo-
gies, institutional capacities, and private sector involvement and affect the dis-
tribution of roles and responsibilities. An adequate division of responsibility,
authority, and revenues between national, provincial, and municipal govern-
ments is essential for effective MSWM. Inter-municipal cooperation is critical in
metropolitan areas where MSWM activities span multiple local government
units (Schiibeler et al., 1996). Municipalities frequently exhibit management
shortcomings. Local waste management authorities lack organizational capaci-
ties (leadership) and professional knowledge, according to certain researchers
who studied the institutional variables that affect the system. Furthermore, they
concluded that the public domain information is extremely limited (Chung &
Lo, 2008). It is extremely difficult to get an understanding of the complicated
subject of municipal solid waste management due to the relatively limited in-
formation available, which is either incomplete or dispersed among numerous
entities involved (Seng et al., 2010).

Alternative hypothesis: There is a positive relationship between institutional

and the effective solid waste management.
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Null hypothesis: There is no relationship between institutional factors and
the effective solid waste management

3.1.5. Environmental Factors Affecting the Effective Solid Waste
Management

The risks to public health posed by inappropriate garbage disposal prompt en-
vironmental considerations. Surface water pollution, groundwater penetration
and contamination, and air pollution are all major concerns that are difficult to
address and costly to remedy. Noise, dust, traffic, and trash, for example, can
all have major annoyance effects on an operational level. The lack of environ-
mental control mechanisms and appraisal of true consequences are the va-
riables affecting the environmental side of solid waste management in devel-
oping nations (Matete & Trois, 2008). Ekere et al. (2009) stated that better sys-
tems require the participation of the general public in active environmental or-
ganizations.

Alternative hypothesis: There is a positive relationship between environ-
mental and the effective solid waste management.

Null hypothesis: There is no relationship between environmental factors and
the effective solid waste management.

All the above mentioned factors those are influencing effective municipal solid
waste management in Barishal city are shown in Figure 2 as a conceptual

framework.

4. Methods of the Study

This research is descriptive in nature. In this research quantitative research de-
sign has been employed for assessing the factors affecting the effective municipal
solid waste management. A small-scale study, “Assessing the factors affecting
effective municipal solid waste management”, has been conducted in Barishal
city which is a division of Bangladesh. Here the targeted population for the study
is all the household members living in Barishal city. The accessible populations
are those who were present during the data collection time and showed their
concerned view on the issue to provide their valuable information. Household

Head (Male or Female) have been selected as unit of analysis to collect data

Socio-economic Factors
(SEF)

‘ Cultural Factors (CF)

Physical and Technical Effective Municipal Solid Waste
Factors (PTF) Management System

‘ Institutional Factors (IF)

Environmental Factors (EF)

Figure 2. A Conceptual Framework for assessing the factors influencing effective munic-
ipal solid waste management.
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about the entire household. The study has taken simple random sampling as a
part of the probability sampling technique in which each sample has an equal
probability of being chosen. In Barishal city the total population is 419,351 and
total household number is around 53,000. For the comparative approach pur-
pose 150 household head from total household at different areas in Barishal city
has been selected randomly (using lottery method) as the sample of this study.
For the study, the researcher has used the survey method to collect data from the
study field. Secondary data have also been used in this study. A structured
self-administrated questionnaire has been constructed and used for collecting
survey data. Processing and analysis has the objective of bringing meaning to the
data and display it to the reader. Before analysis the data has been edited then
has been coded and tabulated. The data was analyzed using the Factor analysis
technique and SPSS software version 23.0, and both the reliability and validity of
the questionnaire have undergone extensive review and with the help of output
tables containing frequency, percentage, etc. There is also a presentation with
graphs or charts. Ethics in questions formatting and during data collection from
the respondents have been maintained. The study purpose was informed to the
respondents and their privacy has been maintained. Harmful questions to the

respondents have been avoided.

5. Result and Discussion

5.1. Factors Affecting the Effective Municipal Solid Waste
Management

5.1.1. Descriptive Statistics

The first output from factor analysis is a table of descriptive statistics (Table 4)
that involves all the variables responsible for the solid waste management.
Looking at the mean we can conclude that monthly income (4.61), education
level (4.51), waste Management Fee Collection (3.60), family size (3.42), rela-
tionship between service providers and users (3.17) are the socio-economic fac-
tors that affect the solid waste management; lack of concern for waste manage-
ment (4.56), participation in public awareness program (3.67), citizen’s willing-
ness to participate in solutions (3.45), blaming others (2.79) are the cultural fac-
tors affect the solid waste management; technological knowledge of municipal
workers (4.25), condition of the infrastructure and roads to manage solid waste
in the city Inadequate infrastructure, poor roads, and vehicles (4.23), irregularity
of Waste Collection (3.35), inadequate infrastructure, poor roads, and vehicles
(3.41) are the physical and technical factors affect the solid waste management;
perception about the efficiency of the solid waste collection system of the mu-
nicipal authority (4.37), inappropriate media for getting information about
SWM (4.17), skilled personnel (3.44), perception of the institution of the muni-
cipality (3.38) are the institutional factors that affect the solid waste management
in the city. On the other hand, no environmental factors have a significant effect
on solid waste management except unsustainable landfill system (2.46) which

has a moderate influence on the solid waste management.
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Table 4. Table of descriptive statistics identifying main factors responsible for solid waste management using factor analysis.

Descriptive Statistics

Standard Analysis

Factors Affecting the Solid Waste Management Mean .
Deviation N
Family size (SEF1) 3.42 1.172 150
Monthly income (SEF2) 4.61 0.692 150
Socio- .
oclo-economic g 4 ication level (SEF3) 451 0.603 150
Factors
Waste Management Fee Collection (SEF4) 3.60 1.416 150
Relationship between service providers and users (SEF5) 3.17 1.061 150
Lack of concern for waste management (CUL1) 4.56 0.501 150
Cultural Blaming others (CUL2) 2.79 1.461 150
Factors Citizen’s willingness to participate in solutions (CUL3) 3.45 1.971 150
Participation in public awareness program (CUL4) 3.67 1.471 150
condition of the infrastructure and roads to manage solid waste in the
. 4.23 0.541 150
city (PHTEC1)
Physical and Irregularity of Waste Collection (PHTEC2) 3.35 1.113 150
Technical factors
Inadequate infrastructure, poor roads, and Vehicles (PHTEC3) 341 1.285 150
Technological Knowledge of municipal workers (PHTEC4) 4.25 0.600 150
Skilled personnel (INS1) 3.44 1.728 150
perception of the institution of the municipality (INS2) 3.38 1.768 150
Institutional
factors Perception .al.)out the effjlciency of the solid waste collection system 437 0.504 150
of the municipal authority (INS3)
Inappropriate media for getting information about SWM (INS4) 4.17 1.134 150
Leaders’/communities have in their environmental issues related to
. 1.50 0.501 150
solid waste (ENV1)
Environmental Unsustainable Landfill system (ENV2) 2.46 1.427 150
Factors NGO’S program can raise the awareness about SWM (ENV3) 1.77 0.709 150
Mismanagement of solid waste creates health and environmental
1.81 0.839 150

problems (ENV4)

5.1.2. Reliability Analysis of the Construct

It is concerned with the consistency and stability of the measurement. In the
current study, there are five independent scales and one dependent scale used in
survey questionnaire to measures the constructs of the research model. In this
study, there were twenty one scales used in the survey questionnaire to measure
the constructs in the proposed model: Socio-economic Factors (SEF), Cultural
Factors (CF), Physical and Technical Factors (PTF), Institutional Factors (IF)
AND Environmental Factors (EF) of solid waste management in Barishal city. A
reliability coefficient was run on SPSS for each set of constructs and the results

are presented in Table 5, which shows the Cronbach’s alpha (a) value for each
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Table 5. Cronbach’s alpha reliability results.

Items Cronbach’s

Variables Number Alpha Comments
Socio-economic Factors 5 0.918 Excellent
Cultural Factors 4 0.786 Moderate
Physical and technical Factors 4 0.835 High
Institutional Factors 4 0.784 Moderate
Environmental Factors 4 0.102 Poor

Source: Author’s Calculation.

variable. The result of this analysis shows that all of the constructs got a high re-
liability and more than 0.70 except Environmental Factors (EF) Cronbach’s a
value result varied between 0.631 and 0.912. Overall, the result shows that all al-
pha values of the study instruments are reliable and exhibit appropriate con-

struct reliability.

5.1.3. Hypothesis Testing
The structural model analyzes the relationships among the variables and the sig-
nificance of these relationships (Table 6).

The results suggest that socio-economic factors, cultural factors, physical and
technical factors, institutional factors, have a strong positive significant rela-
tionship with solid waste management. This is in line with hypotheses H;, H,,
H;, and H, respectively. We, therefore, accept these four hypotheses. The hypo-
theses for the variables environmental factors have no significant relationship

with solid waste management however, rejected.

6. Discussion

From the analysis this study found that all of the respondents know the solid
waste and they said that solid waste management stakeholders are present in the
city and waste pickers collect all types of waste including household, institution-
al, construction, health care, agriculture, industry, and commercial.

From the analysis of descriptive statistics this study has found that socio-
economiic, cultural, physical and technical and institutional factors have influ-
ence on affecting the effective solid waste management in the study area. On the
other side environmental factors have no significant influence on affecting the
effective solid waste management in the study area. The result of reliability anal-
ysis shows that all of the constructs got a high reliability and more than 0.70 ex-
cept Environmental Factors (EF). Overall, the result shows that all alpha values
of the study instruments are reliable and exhibit appropriate construct reliability.
And from the hypothesis testing this study found that socio-economic factors,
cultural factors, physical and technical factors, institutional factors, have a strong

positive significant relationship with effective solid waste management because
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Table 6. Structural model and hypothesis testing.

Estimate Estimated Sig.

(Beta) P-Value Level Decision
H Socio-economic Factors 0.853 0.000 P<0.05  Accept
He Cultural Factors 0.321 0.000 P<0.05  Accept
H;  Physical and technical Factors 0.720 0.000 P<0.05  Accept
H, Institutional Factors 0.541 0.000 P<0.05  Accept
Hs Environmental Factors 0.049 0.555 P>0.05 Reject

Source: Author’s calculation.

the correlation is significant at the 0.01 level among four factors (this is in line
with hypotheses Hi, H,, Hs, and H, respectively) and effective solid waste man-
agement. That’s why these four hypotheses are accepted in this study. The hy-
potheses for the variables environmental factors have no significant relationship
with effective solid waste management however, rejected as the correlation is not
significant at the 0.01 level.

From the quantitative analysis this work shows that among total respondents
most of the respondents said that the social factors like family size, income,
education level, waste management fee collection and relationship between ser-
vice providers and users affect the municipal solid waste management . Accord-
ing to their opinion it is mentioned that more family members and income are
responsible for producing more waste and sometimes waste collection fee is the
another reasons for not using city corporation’s bins. But they said that maxi-
mum waste collector’s behavior is well. In the aspects of cultural factors, the
study has found that 52.0% of respondents contribute to MSWM and 48.0%
don’t contribute to MSWM. As reasons behind not to contribute in MSWM that
the opinion of the respondents are that they some have no time to manage
waste, another think it is the job of waste pickers, they have no concern about
the impact of worst SWM and some blame all of the above reasons for misma-
nagement of solid waste. One blames others for producing more waste like some
blame restaurants, shops, clinical members, industry while others blame house-
hold members in the city. Among total respondents most of the respondents had
low willingness to the problems and to solve the problems related to solid waste
services and some little respondents have participated in public awareness cam-
paigns while a great portion of the respondents have no concern and participa-
tion about solid waste management related problems. From the quantitative
analysis, it that all study people said that city’s waste collection process is not
appropriate. The timing of the waste pickers to collect waste is varying from lo-
cality to locality. In some locality waste is collected regularly where in the other
locality waste collectors went sometimes. Available transportation facilities for
SW collection in the city according to respondents is very little and insufficient.

40.7% of participants have said that the condition of the infrastructure and roads
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to manage solid waste in the city is very bad, 34.0% said it is bad and according
to 25.3% of participants it is not so good. The knowledge of the municipal
workers (waste pickers) on technologies for solid waste management on tech-
nologies for SWM is very low according to respondents. All respondents have
said that there have no waste separation facilities in the city. 52.0% of respon-
dents are strongly agree, 36.7%respondents are agree and 11.3% of respondents
are neutral among total respondents about municipal authorities don’t have
enough transportation, roads, vehicles to manage solid waste properly and they
need to improve the condition of these transportations, roads, vehicles. From the
quantitative analysis, this work has been found that all of the respondents have
said that there are no appropriate waste reduction strategies in the city and City
Corporation ever sends skilled personnel, while others said they send skilled
personnel very rare for managing solid waste. The perception of the respondents
about the institution of the municipality in terms of managing solid waste in the
city according to most of the participant’s perception is very bad and others have
bad and not so good outlook. The efficiency of the solid waste collection system
of the municipal authority (in terms of what is offered by the provider and what
the users receive is very much low. All of the participants have said that there
have no local available professionals in the field of SWM working appointed by
municipality and recycling awareness campaigns arranged by the municipality.
23.3% of respondents get information and 76.7% don’t get information from the
municipal authority on the issues related to SWM properly because the informa-
tion dissemination methods are ineffective in reaching households and residents,
they heard that [the announcement] but didn’t understand what they said,
hearing problem due to the worst technological device. In the opinion about the
municipal authority don’t have proper institutional strategy and planning to
manage waste properly and they need to adopt and implement the strategy and
planning to manage waste smartly. From the quantitative analysis, this work has
been found that all of the respondents have said that they do not know the envi-
ronmental legislation for managing solid waste in the city and most of the res-
pondents said in environmental issues related to solid waste. All of the respon-
dents have said that the landfill system is not sustainable in the SWM system
because they expressed that the landfill process is polluting soil, air, surface, and
ground water, lack of rules and regulations to maintain the standard of the land-
fill in the city, illegal dumping by the people such as lack of awareness of envi-
ronmental pollution, lack of control of engineering standard. 50.0% of partici-
pants get the information and 50.0% of participants don’t get the information
(inside or outside of the study area) about how to manage the waste from envi-
ronmental organizations among total respondents. Among total respondents
20.0% learned box-type compost, 30.0% learned all types of compost from the
organization about managing waste without hampering the environment.
Among total respondents most of the respondent agreed that NGOs play a role
to raise awareness about SWM. The participants revealed that city corporation

authorities regarding SWM, 1 NGO volunteers, people of the genteel society can
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bring awareness to the community about SWM. 60.0% have said that city au-
thorities don’t take steps for ensuring effective SWM and 40.0% have said that
city authority impose fined or punished for illegal dumping. Among total par-
ticipants 36.0% have said that people can’t rely so much upon, 46.0% said people
can’t rely at all and 18.0% have said that people can depend little on city authori-
ties to solve SWM problems. According to respondents, the overall performance
rate of the city authority related to SWM over the past few years’ performance is
very bad. Finally they have been expressed their expectations. They expect that
the city authority should allow sufficient budget; should take steps to bring
awareness among all city people to manage waste properly; improve roads,
transportation, vehicles that collect waste; should arrange recycling awareness
campaigns; should appoint professionals related to SWM; should take necessary
institutional strategies and planning to manage waste properly, should impose
rules and regulations to control illegal dumping, to manage waste smartly with-
out hampering environment. And finally the participants said that if municipal
authorities take this step, the waste will be manage smartly without hampering

environment and human beings, animal’s life.

7. Conclusion

The population of Barishal city is increasing tremendously every year and so
does its waste generation also increased. In this study, Barishal city was selected
to analyze the factors that affect effective municipal solid waste management.
The results of the study showed that socio-economic, cultural, institutional,
physical, and technical factors have a positive relationship with the effective solid
waste management because the correlation value is highly positive and the sig-
nificant level is less than 0.05% level which means that these factors affect man-
aging the effective solid waste in the study area. On the other hand, environ-
mental factors have no relation with effective solid waste management in the
study area because the correlation value is negative and the significant level is
high more than 0.05% level in the aspects of environmental factors. So the hy-
potheses in the socio-economic, cultural, institutional, physical, and technical
factors have been accepted and the hypothesis in the environmental factors has
been rejected in this study. The alpha value in the socio-economic, cultural, in-
stitutional, physical, and technical factors is reliable and exhibits appropriate
construct reliability except for environmental factors. This study found the waste
management system of the study area cannot support the contemporary increase
in waste generation. Composting plant is missing in Barisal. There are many
hindrances of the BCC, including technical, organizational, social-cultural, and
financial, the officials from the BCC and involvement of NGO, absence of inte-
grated planning, physical and technological limitations, lack of coordination
between the people, private organization, and government authority in the solid
waste management. From a scientific, hygienic, and environmental point of
view, the current status of solid waste collection and management is not accept-

able. Environmental considerations were not determined to be a hindrance in
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the issues confronting solid waste management procedures, based on the above.
The remaining aspects, including socioeconomic problems, cultural challenges,
technical issues, legislation enforcement, and good governance, as well as civil
society inactivity, were identified as important roadblocks to BCC’s solid waste
management system. This study suggests that the city of Barisal Sadar’s solid
waste management needs to be improved, and the city corporation can make the
city cleaner and more environmentally friendly by implementing an integrated
waste management system that includes planning efficient collection routes, uti-
lizing available resources, implementing a public awareness program, designing

a sanitary landfill, and effective monitoring, assessment, and refinement systems.

8. Recommendation

In view of the findings above, the following managerial recommendations are
made:

1) The municipal authority should look at why city people are hesitant to take
part in managing waste. The behavior of homes in Barisal city toward solid waste
minimization should be taken into consideration for the waste minimization
program to be successful.

2) BCC should take steps to create energy from the metropolis’s municipal
garbage.

3) At the onsite stage, BCC shall put in place suitable mechanisms to guaran-
tee that garbage is properly and adequately collected and treated.

4) BCC should allow enough finance for major projects such as energy gener-
ation facilities, in particular.

5) Environmental, waste creation, and waste minimization policies should be
developed with an emphasis on raising awareness, promoting knowledge, and
inspiring households.

6) Another way to reduce solid waste is by encouraging the residents of Bari-
shal to recycle and separate their waste at the source, as is done in many devel-
oped countries.

7) Issues involving waste management staff must be handled properly.

8) It is necessary for municipal authorities to investigate technical difficulties
such as advanced garbage equipment and city infrastructure.

9) In Barishal, not all families have access to a door-to-door rubbish pickup
service. The BCC should keep an eye on this service, assess customer satisfac-
tion, and ensure that all households receive the same level of service from the
solid waste collectors.

10) Waste rules must be enforced; in other words, they must bite.

11) Young people could be motivated in school or college if themes on various
environmental issues, such as trash management, were included in their curri-
culum. It will be simple for them to embrace waste minimization strategies later
in life if they learn about it in school or college.

12) BCC needs to figure out how to teach the people how to sort (segregate)

the waste from various places into components
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13) Legal and commercial policy mandates, as well as higher taxes on virgin
materials, should take that support recycling.

14) Citizens should be involved in waste management decisions, and the gov-
ernment should work hard to enhance the lives of its citizens.

15) Civil society should play a more active role in waste management issues.

16) Finally, it is suggested that additional research be performed to determine
all other elements that contribute to inefficiencies in BCC solid waste manage-
ment methods, such as behavioral attitudes and insufficient education, in addi-

tion to the issues outlined in this study.
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