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 ABSTRACT 

 
Solid waste management in Bangladesh is in the primitive stage and needs modernization through 
innovative and appropriate approach for its proper management. In recent years, there has been a 
tremendous increase in solid waste generation, resulting to the heaps of refuse along major streets and 
roads in most cities of Bangladesh, and other developing countries. The need to control this ugly situation 
and make our environment pristine, healthy and supportive prompted this work. The study involved 
gathering of field information to reveal the waste management scenario of the study area. Human attitude 
towards solid waste management was investigated in locations through questionnaire survey and 
hypothesis testing. The findings, shows environmental awareness have no effect on human attitude to 
solid waste management. Education did not form criterion for waste management, as there was no 
difference in attitude towards waste control since waste management problems are related to the 
perceptions and attitude of the people. The study showed that the respondent’s waste management 
practices for the entire waste management operations are related to this perceptions and attitude and it 
appears they also think similarly about waste management. 
 
Keywords:  Solid waste management, Practices, Awareness, Human attitude, Perception 
  INTRODUCTION 
 
The management of solid waste continues to be a major challenge in urban areas throughout the world, 
but particularly in rapidly growing cities and towns of the developing world (Seik 1997). Ineffective and 
inefficient solid waste management can result in environmental health hazards and can have negative 
impacts on the environment. Solid waste presents a problem of disposal, but is also seen as a possible 
resource. However, when the disposed of objects are handled correctly, they can have value and are 
called “waste”. The collection, handling and disposal of solid wastes in large cities constitute a problem 
that is causing worldwide concern. It is a fact that solid waste composition differs from one community to 
another according to their culture and socio-economic level. However, solving inadequate management of 
solid waste in general is very challenging because of its heterogeneous nature. On the other hand, 
solving the problem in urban area of developing countries is more challenging because of two factors: a) 
low socio-economic level of the majority of population and their lack of awareness of scope of problem as 
well as b) lack of a suitable technology platform needed to face problem. One of the main problems in 
solid waste management is to find out the generation of solid waste in a city as waste generation varies 
with each individual (Chan, 1993). The information of waste generation rate, trend of waste compositions 
and characteristics is important. This helps in estimating the projected generation rates and improves the 
efficiency of storage, collection, transportation and disposal in order to develop a sustainable solid waste 
management plan.  
 
Due to inadequate waste management, lack of people’s awareness, motivation and participation, severe 
financial constraints, absence of appropriate technology and ineffective legislation and law enforcement, 
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management of MSW remains unmanageable and possesses threat to city dwellers, planners and other 
stakeholders. Therefore, solid waste - the most striking, complex and focusing environmental and social 
issues - must be managed in an appropriate way, which is absent in most of cities in LDACs including 
Bangladesh. In Bangladesh, the urban population has been increasing at a very steep rate, about 6% and 
is concentrated mostly in six major cities, where nearly 13% of total population and 55 to 60% of total 
urban population are living. Management of these steeply increasing vast quantities of solid wastes is a 
very complex process indeed. Public attitudes about and willingness to participate in MSW management 
are the main driving forces in such endeavors. The attitudes and behavior of waste generators can have 
significant impacts on solid waste management. Awareness raising campaigns using messages such as 
'Reduce -- Reuse -- Recycle' can be used to change attitudes and modify behavior amongst 
householders. These can be an important aspect of solid waste management. Successful campaigns 
could result in reduced wastage in homes; encourage reuse. Each of these reduces the burden on the 
solid waste management system, and can result in environmental improvements. Engaging waste 
generators may lead to community-led MSW initiatives. These can be effective vehicles for improving the 
cleanliness of neighborhoods, gaining widespread support and increasing rates of resource recovery. 
 STUDY AREA  
Khulna city, the third biggest industrial city of the country, is located at the south-western part. It is 
situated on a natural levee of the Rupsha and Bhairab rivers and characterized by Ganges tidal 
floodplains with low relief, criss-crossed by rivers & water channels and surrounded by tidal marshes & 
swamps. It lies between 22o49’ North Latitude and 89o34’ East Longitudes and its elevation is 2.13 
meters above mean sea level (BBS, 2004). The Khulna City Corporation (KCC) consists in total of 31 
wards of which ward no. 24 is one of largest and densely populated ward which is the case study area for 
this study. It is situated at south-western side of city lengthened up to the Gollamari Bridge. The city map 
of Khulna and layout map of ward no. 24 are shown in Figure 1 and 2 respectively.  
 

 

  
 
 
The study area is densely populated and houses of many institutions of learning, mosques, hospitals and 
clinic, markets and other commercial centers. All these establishments, plus the various homes and other 
business outfits constitutes sources of solid waste generation. 
 
At present no effective MSW management is practiced in ward no. 24 and even in any major cities of 
Bangladesh. Management of municipal solid waste is beset by a number of problems. Generated MSW 

Figure 2 Layout Map of Ward No. 24 Figure 1 Map of Khulna City 
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are partially collected and just dispose into open low-lying areas, known as Ultimate Disposal Site (UDS) 
by city authority.   

  
METHODOLOGY 
 Research Design 
 
The research design adopted was analytical survey. The reason being that the method compares 
measurable variables between groups and is favored in testing hypothesis. The detailed methodology 
included questionnaire administration, formal and informal interviews, field trips and direct observations. 
 Procedure for Data Collection 
 
An open questionnaire was constructed, validated and administered to the selected study sample. The 
questionnaire method was used to elicit general information about the respondents, their participation in, 
and attitudes, their willingness to participate in MSW management system. The exercise is intended to 
provide useful information for and about the implementation of a sustainable waste management system 
in ward no.24. The meaning of “attitude” adopted here is the extent to which people are aware of, care 
about and view household waste management system in their localities. Since ward no. 24 is one of the 
biggest wards of KCC, the whole area is divided into six different zones for the convenience of the 
questionnaire survey as:  West Bagmara (WB), Roy Para (RP), Muslim Para (MP), Iqbal Nagar (IN), 
South Gollamari (SG) and South Farazi Para (SFP). The survey was conducted by taking interviews at 
least one members of each family. Thus total 1548 families in ward no. 24 were surveyed. Questionnaire 
survey is conducted to understand the following status. 
 
Generation of MSW at different zone of ward no. 24  
Waste generation rate in study area varies from 0.28 kg/cap/day to 0.47 kg/cap/day. Waste generation 
rate is higher in Iqbal Nagar zone, where as lower at West Bagmara zone. Average waste generation rate 
in ward no. 24 is 0.35 kg/capita/day. On this basis waste generated in this ward is about 20 tons per day.  
  

Table 1 Generation of Solid Waste in ward no. 24 
  
Zones Surveyed  

families 
 
Population 

Waste generation Total 
population 

Total projected 
generation (kg/day) (kg/day) (kg/cap/day) 

SFP 200 805 298 0.37 2,611 966 
SG 328 1651 578 0.35 8,257 2890 
IN 178 714 307 0.43 8,129 3495 
MP 328 1631 587 0.36 8,930 3215 
RP 144 572 269 0.47 7,892 3709 
WB 370 1879 526 0.28 15,511 4343 
Total 1548 7252 2565 0.35 52,624 18,618 
  

Figure 3 Typical Waste Collection Systems in Ward No. 24 
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Figure 4 shows the variation of per capita waste generation rate with respect to income level in the six 
chosen zones of ward no. 24.The graph shown that the solid waste generation rate is increased mostly 
with respect to the increased of income level. It is due to the higher purchasing capacity of the peoples of 
high-income group. 
  

Table 2 Total generation rate with Income level 
             

Monthly Income (BDT) Solid Waste Generation (kg/family) 
15000 3.5 

12000 to 14000 2.75 
8000 to 11000 2.0 
4000 to 7000 1.5 

<3000 1.0 
  

  
Figure 4 Income vs. waste generation rate 

  
Collection of MSW at different zone of ward no. 24 
  
It has been seen that actual generated solid waste from various source of study area is not properly 
collected. A major portion of waste remain unmanaged – throwing them in the adjacent space, roadsides 
and drain etc. resulting from inadequate infrastructure facilities provided by city authority, lack of people’s 
awareness and commitment. Moreover, due to lack of motivation, awareness and commitment, a 
considerable portion of waste, 30 - 35%, are not properly stored, collected or disposed in designated 
places for ultimate disposal. As a result, unmanageable increasing quantity of MSW creates alarming 
environmental problems. Amount of collected solid waste is less than that of the generated waste, the 
situation of collection efficiency and collection coverage is shown in Figure 5 and Table 3.  
 

Table 3 Door to door coverage in Ward No. 24 
  
 Based on direct survey Based on secondary data 
Zone Generated 

waste 
(kg/day) 

Collection 
by door-to-
door system 
(kg/day) 
 

Coverage by 
door-to-door 
system (%) 
 
 

Projected 
Generated 
Waste 
(kg/day) 

Collection 
by door-to 
door system 
(kg/day) 

Coverage 
by door-to-
door system 
(%) 
 

S.Farazi Para 298 230 77.2 966 518 53.62 
S. Gollamari 578 300 52.0 2890 1334 46.17 
Ikbal Nagar 307 255 83.0 3495 2538 72.62 
Muslim Para 587 215 36.63 3215 1144 35.58 
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Ray Para 269 229 85.1 3709 3238 87.3 
W. Bagmara 526 158 30.0 4343 1103 25.40 
Total 2565 1387 54.0 18618 9875 53.04 
  
Collection time and frequency should be such that maximum amount of waste is collected from source. 
Different area may be covered by different collection time and frequency. Present waste collection system 
of study area is inadequate and inefficient. 
  

                                                                                                             
  

Figure 5  Generation versus collection amount and efficiency in six zones of ward no. 24 
  
By extensive data collection has been observed that only 53-54% of total generation of waste is collected 
and disposed per day by KCC. Rest of waste remains on roadside bins creating unhealthy environment all 
around such as bad odor, soiled street and aesthetically problem 
  DATA ANALYSIS 
 
The data obtained from questionnaire was analyzed using simple percentages and hypothesis tests. 
These statistical methods were used because they give clear deviations between observed and expected 
values in order to provide a test of significance which is important in decision making. 
 Hypothesis Development 
 
 With a view of fulfilling the research objectives, some relevant hypotheses have been formulated for this 
study:  

1. HA: Increasing income level increases the waste generation rate 
2. HA: Increasing efficiency and coverage of primary collection has positive impact on MSW 

management system. 
3. HA: Changing situation of on-site storage enhanced MSW management system.  
4. HA: Ensuring good no. of stakeholders’ involvement, make the MSW management system 

effective. 
5. HA: Changing existing MSW system is prior to change the overall waste management scenario. 
6. HA: Continuous awareness campaign has positive impact on MSW management system 
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Sample Frame 
 
During questionnaire survey, total 1548 families were surveyed by taking personal interview, of which 100 
is chosen randomly as representative samples. The collected views of the respondents about the MSW 
management system are categorized in five predefined wetted class. Likert scale method is suitable for 
the statement with which the respondent shows the amount of agreement or disagreement. According to 
this method of sample framing, small airlines generally give better service than large one.  The classes 
with their wetted values are: not important (= 1), somewhat important (= 2), important (= 3), very important 
(= 4) and extremely important (= 5)  
 Statistical Analysis 
 
For testing the hypotheses, z- tests have been performed to establish the results. For this purpose wetted 
averages and standard deviation were also calculated. Pie charts have been drawn for all the hypotheses 
to show the comparison of the views of the people. 
 Hypothesis Testing 
 

Table 4 Summary of the responses of the people of ward no. 24 of KCC about MSW practices 
 

Hypotheses H1 H2 H3 H4 H6 H8 
1 = Unimportant 17 7 15 8 4 18 
2 = Somewhat important 22 15 22 13 7 23 
3 = Important 42 52 44 51 58 40 
4 = Very important 12 17 12 19 18 11 
5 = Extremely important 7 9 7 9 13 8 
Total 271 306 274 308 329 268 
Average 2.71 3.06 2.74 3.08 3.29 2.68 
Standard Deviation 1.09 0.98 1.08 1.00 0.92 1.14 
Z-test Value 1.91 5.70 2.22 5.79 8.55 1.58 

  
1. H0: Increasing income level do not increase the waste generation rate 
 

HA: Increasing income level increases the waste generation rate  
H0: μ = 2.5; HA: μ > 2.5; N = 100 
Z Cal = 1.91, but Z0.05 = 1.645 

Since Z Cal > Z tab the null hypothesis is not accepted. At 5 % level of significance it can be said increasing 
income level increases the waste generation rate. 
  
                                                                                       
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6  Income level effect on waste generation rate 
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2. H0: Increasing efficiency and coverage of primary collection has no positive impact on MSW 
management system 
 

HA: Increasing efficiency and coverage of primary collection has positive impact on MSW 
management system  
H0: μ = 2.5; HA: μ > 2.5; N = 100 
Z Cal = 5.70, but Z0.05 = 1.645 

Since Z Cal > Z tab the null hypothesis is not accepted. At 5 % level of significance it can be said that 
Increasing efficiency and coverage of primary collection has positive impact on MSW management 
system 
  
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7  Peoples view on primary collection efficiency 
 

 
3. H0: Changing situation of on-site storage has no positive impact on MSW management system  

 
HA: Changing situation of on-site storage has positive impact on MSW management system  
H0: μ = 2.5; HA: μ > 2.5; N = 100 Z Cal = 2.22, but Z0.05 = 1.645 

Since Z Cal > Z tab the null hypothesis is not accepted. At 5 % level of significance it can be said that 
changing situation of on-site storage has positive impact on MSW management system. 
 

  
  
     
 
 
 
 
 
 
 
 
 
 

Fig. 8  Peoples view on on-site storage situation change 
 

 
4. H0: Good no. of stakeholders’ involvement has no positive impact on MSW management system  
 

HA: Good no. of stakeholders’ involvement has positive impact on MSW management system. 
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H0: μ = 2.5; HA: μ > 2.5; N = 100 
Z Cal = (x - μ)/ (σ/ √n) = 5.79 

At 5% level of significance (probability) from table of z and probability, Z0.05 = 1.645 
Since Z Cal > Z tab the null hypothesis is rejected. At 5 % level of significance it can be said that good no. 
of stakeholders’ involvement has positive impact on MSW management system  
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9 Peoples view on participation in MSW management system 
 

5. H0: Changing existing MSW system has no positive impact on overall waste management 
scenario. 
 
HA: Changing existing MSW system has positive impact on overall waste management scenario. 
H0: μ = 2.5; HA: μ > 2.5; N = 100 
Z Cal = 1.58, but Z0.05 = 1.645 

Since Z Cal < Z tab the null hypothesis is accepted. At 5 % level of significance it can be said that changing 
existing MSW system has positive impact on overall waste management scenario. In this particular case 
people are somewhat dissatisfied with the existing MSW management system and they expect a 
sustainable waste management system for living in a clean and healthy environment.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 10  Peoples view on existing MSW management system 

  
6. H0: Continuous awareness campaign has no positive impact on MSW management system 
 

HA: Continuous awareness campaign has positive impact on MSW management system 
H0: μ = 2.5; HA: μ > 2.5; N = 100 
Z Cal = 8.55, but Z0.05 = 1.645 

Since Z Cal > Z tab the null hypothesis is rejected. At 5 % level of significance it can be said Continuous 
awareness campaign has positive impact on MSW management system. 
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Fig. 11  Peoples view on motivation and awareness 

  
RESULTS AND DISCUSSION 
 
At 5% level of significance Z-tests values say that among all these; more than fifty percent of people are 
not satisfied with the existing waste management system. They expect a sustainable MSW management 
system which could give a healthy and sound environment. The people require more knowledge and 
practice to improve the waste management system. Some illiterate and people have shown their 
negligence about MSW management system and they have some wrong knowledge, prejudices, lack of 
knowledge about the system. Just as the cells of a body need to work together to thrive, so too do the 
elements of a MSW system. Solid waste management in ward no. 24 is a challenge due to the growing 
volumes of waste. A detailed understanding of the context, and developing a plan in consultation with a 
range of stakeholders, can help ensure success and sustainability. 
 

 
Figure 12 People’s Perception about the MSW Management System 

The sampling survey data shows that for all the parameters the maximum percentages of people give 
their opinion in favor of important category. Among all the above important issue, people are concerned 
mostly about MSW management system. They expect a clean, hygiene and environment-friendly city for 
living but have very little idea about the effects of waste on environment if it is not properly handled. 
People willingly agreed that waste generation rate is proportionally related to income level. With 
increased income level generation of waste is increase. It is due to the higher purchasing and consuming 
capacity of the peoples of high-income group. No waste management system can success until people 
get awarded by him. Greater the involvement in MSW management system, the achievement will be 
certain. For this peoples’ motivation and awareness are the most influencing factor. The superior outcome 
of this research is to carry continuous awareness campaign, only which could bring success at our door.      
  
CONCLUSION  
 
Actually the potential determinants of household’s behavior, usually include demographic attributes of 
residents and their awareness of the programme as independent factors that influence the household’s 
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decision to participate in the waste management system. Coupled with these factors are other dependent 
factors of the environmental attitudes of the residents and their economic concerns. It has shown that the 
success of waste management system is mostly dependent on the design of sustainable waste 
management system, situational as well as environmental attitudes, and the perception of individual 
households. Thus, in judging performance in waste management system by households, the focus has 
most often been on participation: on why people do or do not participate, and on their motivation and 
attitudes towards MSW management system and other environmental issues. 
 
MSW management is a technical issue as well as socio-economic. A sustainable system can be obtained 
until people realized that they are the waste generator, so it is their responsibility to manage it properly for 
giving a clean, hygiene and environment-friendly city to their next generation. No change in waste 
management system is sighted until the people’s attitude for changing their habit is changed, which is 
much more complex and difficult to achieve. The attitudes of respondents were analyzed as predictors of 
the respondents. Attitudes were used to indicate the extent to which people are aware of, care about 
MSW management system in their localities. This objective was successfully reached by showing the 
degree of participation, the respondents’ knowledge, awareness about and attitudes, barriers to and 
motives of participation in household solid waste management system in ward no. 24. Knowledge about 
and awareness of household solid waste management activities in the study area are gradually gaining 
attention.  
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