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Abstract  

The study was conducted at Jamalkhan Ward, Chittagong, Bangladesh to determine the 

generation rates, physical composition and characterization of institutional solid waste (ISW) 

and identify the current situation of institutional solid waste management (ISWM). A structured 

questionnaire was processed and waste collected from different waste generating sources were 

segregated and weighed. Waste generation rate was found 0.1412kg/person/day and an average 

institution generated 10.42 kg of waste per day. The institutional waste generation rate by each 

institutional category in the study area was maximum (32%) by the educational institution 

followed by 21.5% by government institution and minimum (14.5%) in private institution. It also 

reveals that almost 604.43 kg of solid waste was generated per day in the study area. Institutional 

solid waste was comprised of nine categories of wastes with paper waste being the largest 

component (27%) followed by 25% of vegetables/food waste and broken glass/ceramic was 

minimum (1%). Hazardous medical waste was found 5% of total ISW, but it should be 

considered as the most injurious and infectious part of institutional solid waste traits.  By weight, 

50% of the waste was recyclable in nature.  It is necessary to take initiatives by both public and 

private sectors for effective management of waste. For systematic collection and disposal of the 

institutional waste, it is essential to develop ward-based participatory solid waste management 

programs. 
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1. INTRODUCTION 

Improper solid waste management (SWM) is considered to be one of the most burning and 

serious environmental problems in developing countries like Bangladesh [1]. Rapid growth of 

urbanization and uncontrolled urban expansion severely degrade the environment, place serious 

strain on natural resources and consequently undermine equitable and sustainable development 

[2]. With the conventional system of collection, transportation and crude dumping of solid waste, 

municipal areas of Bangladesh are generally faced with rapid deterioration of environmental and 
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sanitation condition [3]. Healthcare waste, poses risks to individuals, communities and the 

environment, if not carefully handled [4]. One estimate shows that some 5.2 million people 

(including 4 million children) die globally each year from the waste related diseases [5]. But 

many of these waste materials are being reused [6] and the problematic wastes are turning into 

valuable resources by handling and managing in proper way [7].  

Municipal authorities are responsible for SWM in Bangladesh. SWM in municipalities operates 

under the conservancy wings executed by Chief Conservancy Officer (CCO) under the direct 

supervision of the Mayor of the city corporations. The most important task of these authorities is 

to manage the waste properly to keep the city clean and healthy. However, municipal services in 

most cities and towns are already over-burdened and simply cannot cope with the growing 

demand owing to insufficient manpower and materials, resulting in unhygienic and filthy living 

condition in the neighborhood [3] [8]. Chittagong is the second largest city of Bangladesh with a 

substantial, self-sustaining economic base [9]. It had been a municipal city since 1863 and was 

upgraded first into a Municipal Corporation and finally became a City Corporation in 1990 [10]. 

The average generation of solid waste in the urban areas of Chittagong is 1550 tons per day [11]. 

The solid waste generation of the urban area in Chittagong city is increasing proportionately with 

the growth of population, which is posing serious threat to the management and disposal of solid 

waste.  Ethically, proper waste management is most important task of the city corporation for 

keeping the city clean and healthy. But municipal solid waste disposal by the city corporation is 

being an unmanageable burden to the city managers. The major problem of waste management, 

however, is the people’s attitudes and behavior. Beside this, physical planning issues, 

government system and policies, and administrative and managerial procedures are considered as 

some of the major waste management   problem in Chittagong city [12]. 

 

Solid waste has so far been the most ignored and least studied in environmental sanitation in 

Bangladesh, like in most developing countries. But recently the concerned government and 

private agencies have begun to consider this to be an inseparable component of improved public 

health [13]. Recent information on municipal solid waste (MSW) at national level observed in 

[2] [3] [8] [12] [14] [15] [16] [17] [18] [19] [20] [21].  

 

 In order to deal with the prevailing situation in a planned way, proper study is required to 

analyze the urban waste management scenario of Bangladesh. One of the first critical steps in the 

process of developing a reliable waste management plan requires a comprehensive understanding 

of the quantities and characteristics of the waste that needs to be managed. It is necessary to 

quantify the amount of waste generated as well as the current solid waste management practice 

so as to identify the problem and future prospects. This study took into consideration both the 

quantity and quality of the generated waste to determine the waste generation rate, physical 

composition and characterization of ISW and to identify the major sources of ISW, current 

situation of institutional solid waste management of Jamalkhan ward, Chittagong. This study 

attempts to make a move in this direction. This study also attempts either there is any feasibility 

to establish different sorts of plant by means of which wastes can be reused based on the waste 

generation. The objectives of the study were, therefore, to make a move in the systematic study 

of institutional solid waste management (ISWM), leading to quantification of the amount of 

waste generated from the residential area, determination of its composition, and to quantify the 

different composition characteristics of ISW. 
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2. MATERIALS AND METHODS 

The study was carried out at Jamalkhan ward under Chittagong City Corporation (CCC), 

Bangladesh. There are 41 wards (administrative areas) in CCC [22]. The study area is under 

ward number 21, Jamalkhan and it was selected purposely for the research. The methodology for 

this study included empirical field observation and field level data collection using the following 

methods: inventory and both formal and informal interviews; a review of related literature; 

definition of the problems; clarification of study objectives; design of the study plan; 

establishment of the measurement of daily ISW and waste classification by type; processing and 

analysis of the data; evaluation of findings; and finally preparation of the final report. At the 

outset of the major fieldwork, a reconnaissance survey was conducted in January, 2008 to 

identify the management status and ISW generation scenario of the study area, especially the 

sources and sub-sources where the ISW is generated; to observe the physical composition of 

ISW; and to collect information regarding quantity and quality of ISW. Data were also collected 

through both direct observations and interviews with different officials of different institutional 

categories. Based on the reconnaissance survey carried out at Jamalkhan ward, all the 

institutional units were categorized into 5 major types on the basis of the specific institutional 

purpose. Name of the major institutional categories mentioned below: Educational institution (19 

educational units were studied); Healthcare institution (10 healthcare institutions   were studied); 

Government institution (6 government institutions were studied); Private institution (22 private 

institutions were studied) and Religious institution (15 religious institutions were studied).  The 

study was carried out from January to June 2008. Waste materials were collected from each 

institution on two days (Friday and Monday) of each month. The waste materials of a particular 

institution were collected and brought to the waste container of that institution on the specified 

day. The total waste from a particular institution was weighed and recorded. The target types of 

ISW were then segregated weighed and recorded. A similar procedure was followed for all 

institution of the study area on each day throughout the whole 6 months. During segregation, 

collected wastes from each bag were spread on clean plastic sheets and the wastes sorted by 

hand, following the methodology of [3] [22] [23] [24]. The target types of ISW were: 

_ Paper = paper/book/printed materials 

_ Pack = packaging materials 

_ Can = can/jar/tin/metals 

_ Plastic = plastic/polythene/rubber 

_ Textile = textile/rags/jute 

_ Glass = broken glass/ceramic 

_ Vegetable = vegetable/food waste 

_ Rock = rocks/dirt/miscellaneous 

_ Wood = wood/grass/leaves 

_ Hazardous= hazardous medical substances 

 

3. RESULTS AND DISCUSSION 

3.1. Institutional Solid Waste (ISW) Generation 

For determination of waste generation rate, sample wastes were collected and processed from 

different institutions according to their institutional categories. The study area comprises a total 

of 72 institutions under different categories. Table 1 shows the estimation of SW generated by an 

average institution per day in the study area. The analysis of the 72 sample observations in the 

study area indicates that an average institution of Jamalkhan ward generated 10.42 kg of wastes 
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per day. It also reveals that the rate of waste generation varies in the different institutional 

categories studied. From the study we were found the average ISW generation of Jamalkhan 

ward is maximum (21.7 kg) for government office and minimum (4.04 kg) for private institution.  

Table 2 reveals that the institutional waste generation rate by a person in the study area was 0.14 

kg/day. The waste generation rate by a person was found to be 0.02 kg/day (minimum) by the 

educational institution and 0.32 kg/day (maximum) by the healthcare institution. The study area 

comprises a total of 72 institutions under different categories. Table 3 reveals that the 

institutional waste generation rate by each institutional category in the study area was maximum 

(32%) by the educational institution followed by 21.5% by government institution and minimum 

(14.5%) in private institution. It also reveals that almost 604.43 kg of solid waste was generated 

per day in the study area. However, it is estimated that the per capita waste generation rate in six 

major urban areas of Bangladesh viz. Dhaka, Chittagong, Rajshahi, Khulna, Sylhet and Barisal 

was 0.56 kg, 0.48 kg, 0.30 kg, 0.27 kg, 0.30 kg and 0.25 kg, respectively [3].  

 

Table 1: Solid waste generated by an institution per day 
Category of Institution Number of IU* studied IWGR** 

(Kg/IU/day) 

Educational Institution 19 10.20 

Healthcare Institution 10 10.22 

Religious Institution 15 5.96 

Government Institution 06 21.70 

Private Institution 22 4.04 

Total 72          10.42  (Avg.) 

*iu= institutional unit;**IWGR= Institutional Waste Generation Rate 

 

Table 2: Solid waste generation per person per day 
Category of Institution Number of person studied IWGR* 

(Kg/person /day) 

Educational Institution 12,239 0.02 

Healthcare Institution 329 0.32 

Religious Institution 3347 0.03 

Government Institution 680 0.19 

Private Institution 547 0.16 

Total 17,142             0.14  (Avg.) 

*IWGR= Institutional Waste Generation Rate 

 

Table 3: Total institutional solid waste generation per day 

Category of Institution Waste generated by each category 

(kg/day) 
Percentage (%) 

Educational Institution 193.75  32 

Healthcare Institution 102.15  17 

Religious Institution 89.45 15 

Government Institution 130.25 21.5 

Private Institution 88.83 14.5 

Total 604.43 100 

 

3.2. Physical composition of institutional solid waste 

Composition of solid waste depends upon a number of factors such as food habits, cultural 

traditions, socioeconomic status and climatic condition [3]. Table 4 indicates the physical 
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composition of SW varying with different institutional categories. All of the ten different items 

of waste (viz. paper, packaging material, can, plastic, textile, glass, vegetable, rock, wood and 

hazardous) segregated during the study varied considerably among the institutional categories. 

Paper/printed material was found the highest (57%) in private institution followed by 49% in 

government institution and lowest (3%) in religious institution. Packaging material was found 

highest (13%) in educational institution followed by 12% in religious institution and lowest (6%) 

in private institution. Plastic/polythene was found highest (24%) in healthcare institution 

followed by 14% in government institution and lowest (2%) in religious institution. 

Vegetable/food waste found maximum (46%) in religious institution followed by 33% in 

healthcare institution and 26% in educational institution and lowest (8%) in government 

institution. Rock/dirt/miscellaneous was found maximum (27%) religious institution and 

minimum in healthcare institution. Medical hazardous waste was found 23% from the healthcare 

institution. Table 4 also reveals that the physical composition of ISW where paper was maximum 

(27%) followed by 25% of vegetables/food waste and broken glass/ceramic was minimum (1%). 

Hazardous medical waste was found 5% of total ISW but it should be consider as the most 

injurious and infectious part of institutional solid waste traits. [3] also found that food and 

vegetables were dominant (66.65%) among all sorts of wastes in Bangladesh. Glass/ceramic 

(2%) was recorded as highest in private institution and wood/grass/leaves were recorded as 

highest (11%) in educational institution. The highest percentage of textile/rags/jute (4%) was 

found both in religious and private institution (Table 4). The above discussion reveals that a huge 

portion of the solid waste was recyclable in the study area. The recyclable portion of ISW 

includes paper, packaging materials, plastic and can. [3]. Equal percentage (50% in each 

segment) of ISW was recorded both from recyclable and non-recyclable waste (Table 4). The 

amount of recyclable waste in institutional solid waste indicates the good potential for recycling 

of waste. 
 

Table 4: Physical composition of ISW generated by different institutional categories 
Category of 

Institution 

Waste category (%) 

Recyclable Non-recyclable 

 Paper Pack Plastic Can Vegetable Textile Rock Hazardous  Glass Wood 

Educational 19 13 9 6 26 2 14 0 0 11 

Healthcare 9 11 24 0 33 0 0 23 0 0 

Religious 3 12 2 1 46 4 27 0 1 4 

Government 49 7 14 0 8 2 17 0 0 3 

Private 57 6 7 1 12 4 11 0 2 0 

Composition 

of ISW 
27 10 11 2 25 2 14 5 1 3 

 

3.4. Quantity of recyclable and non-recyclable waste 

The quantity of recyclable and non-recyclable waste of ISW generated in Jamalkhan ward is 

shown in Table 5. From the study we were found the average recyclable waste of ISW 

generation per institution maximum (15.19 kg/day) for government office and minimum (1.07 

kg/day) for religious institution and average non-recyclable waste of ISW generation per 

institution maximum (8.17 kg/day) for healthcare institution and minimum (1.17 Kg/day) for 

private institution.  Table 5 also reveals that the recycling  waste of ISW generation by a person 

in the study area maximum (0.134 Kg/day) for government institution and minimum (0.005 

Kg/day) for religious institution and average non-recyclable waste of ISW generation by a 
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person maximum (0.25 kg/day) for healthcare institution and minimum (0.008 Kg/day) for 

educational institution.  
 

Table 5: Quantity of recycling and non-recycling waste generated by different institutional 

categories 

Category of 

Institution 

Recyclable Non-recyclable 

iu/day(Kg/day) Person/day(Kg/day) iu/day(Kg/day) Person/day(Kg/day) 

Educational 4.79 0.007 5.41 0.008 

Healthcare 2.04 0.06 8.17 0.25 

Religious 1.07 0.005 4.89 0.02 

Government 15.19 0.134 6.51 0.06 

Private 2.87 0.12 1.17 0.05 

*iu= institutional unit 

4. CONCLUSION  

ISWM refers to all activities pertaining to the control, collection, transportation, processing and 

disposal of waste in accordance with the best principles of public health, economics, 

engineering, conservation, aesthetics and other environmental considerations. Developing 

integrated solutions for waste management problems requires public involvement. To 

economically and efficiently operate a waste management program requires significant 

cooperation from generators. When waste generation is unavoidable, the materials can be viewed 

as a resource.  

The objectives of the study were largely met, giving what may be considered as baseline data on 

the solid waste situation in the municipal areas of Bangladesh. This should lead to a better 

understanding of the solid waste management problems in Bangladesh. A waste stream 

assessment is not a one-time activity. As management programs are implemented, periodic waste 

stream assessments will be required to identify successful protocols as well as areas needing 

improvements. Furthermore, seasonal or temporal variations make it imperative that the waste 

stream assessment be carried out in widely contrasting seasons. Thus, it is recommended that this 

study be repeated during all of the seasons, to give a more complete picture of university solid 

waste situation. 

 

5. RECOMMENDATIONS 

Considering the situation and field observation, the following recommendations for ISW 

management are as follows: 

 During the study, it was found that systematic collection of the institutional waste totally 

absent in the study area. It should empower the private sector to pick up waste from those 

sources can usually be self-financing. 

 For systematic collection of the solid waste, it should be arranging ward-based participatory 

solid waste management where community participation, volunteerism and empowerment 

are ensued. 

 Recycling and reuse should be given priority to reduce waste generation volume and lessen 

treatment and disposal cost. Planed recycling in the waste generation point, dustbins should 

be introduced.  

 During the study it was found that health care waste (HCW) and other hazardous waste 

managed with the municipal stream. But it needs immediate attention for collecting and 

disposing the HCW separately.  
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 Source separation of waste should be encouraged by providing specific type of dustbin or 

storage for disposing specific type of waste category.  

 The most important principles underlying effective programs for the management of MSW 

include the awareness, assignment of legal responsibility, developing the rules and 

regulations and also need of a national waste management policy and national waste disposal 

and management guideline for Bangladesh concerning to the MSW.   

 

ACKNOWLEDGEMENT 

This study would not have been possible without the assistance and support of Mr. Safiuddin 

Mahmud Katebi, Chief Conservancy Officer, Chittagong City Corporation. We would like to 

thank all anonymous reviewers for their inspiring and constructive comments on the paper. 

 

REFERENCES 

[1] Alam, A. K., M. M., Saha, S.K. and Rahman, M. M. S. Aspects of Solid Waste         

Management – A Case Study at Nirala Residential Area, Khulna. In: Ahmed, M. F., 

Tanveer, S. A., Badruzzaman, A. B. M. (eds.), Bangladesh Environment. Bangladesh 

Poribesh Andolon (BAPA), Dhaka-1207, Bangladesh.698–711. 2002. 

[2] Rahman, M. A., Alam, M. S. and Al-Amin, M. Segregation of Biodegradable Solid              

Waste of Chittagong Metropolitan Area Based on Specific Physical and Chemical  

Properties. Pakistan Journal of Biological  Sciences, 9 (3):  460–464. 2006. 

[3] Enayetullah, I., Sinha, A. H. M. M. and Khan, S. S. A. Urban Solid Waste Management 

Scenario of Bangladesh: Problems and Prospects. Waste the objectives of the Concern 

Technical Documentation, Dhaka, Bangladesh. 18p. 2005. 

[4] Akter, N., Acott, R. E. and Chowdhury, S. A. Medical Waste Disposal at BRAC Health 

Centers: An Environmental Study. BRAC Research, Research and Evaluation Division, 

75 Mohakhali C/A, Dhaka 1212. 1998. 

[5] Akter, N. N. M., Kazi, A. M. R. and Chowdhury, S. A. Environmental Investigation of 

Medical Waste Management System in Bangladesh with Special Reference to Dhaka 

City. BRAC, Research and Evaluation Division, 75 Mohakhali, Dhaka 1212, Bangladesh. 

1999. 

[6] Kumar, P. D. and Bhowmick, G. C. Solid waste management – the obvious answer. In: D. 

Roy, (ed.), Environment Management with Indian Experience. A.P.H. publishing 

Corporation, New Delhi, 173-176. 1998. 

[7] Millar, G. T. Living in the Environment: Principles, Connections, and Solutions 12
th
 

edition. Thomson Learning Inc., USA. 758pp. 2002. 

[8] Hasan, G. M. J. and Chowdhury, M. A. I. Municipal waste management and 

environmental hazards in Bangladesh. Pakistan Journal of Biological Science 8(6): 921–

928. 2005. 

[9] GoB, Banglapedia: national encyclopedia of Bangladeshi. In: Islam, S. (Ed.),   Asiatic 

Society of Bangladesh, Nimtali, Dhaka, Bangladesh, pp. 491–515. 2003. 

[10] CDA (Chittagong Development Authority). Preparation of Structural Plan, Master Plan 

and detailed Area Plan for Chittagong (UNDP/UNHS Project No. BGD/88/052).  

Chittagong, Bangladesh. 1992.  

[11] Sinha, A. H. M. M. Community Based Solid Waste Management Through Public- 

Private Community Partnerships: Experience of Waste Concern in Bangladesh. Paper 

presented in 3R South Asia Expert Workshop, Katmandu, Nepal. 2006. 



International Journal of Research in Management                                                                             ISSN 2249-5908          

Available online on http://www.rspublication.com/ijrm/ijrm_index.htm                       Issue 3, Vol. 2 (March 2013) 
 

 Page 162 
 

[12] Hasan, S. Problems of Municipal Waste Management in Bangladesh: An Inquiry into its 

Nature. Habitat ITNL, 22(2): 191-202. 1998. 

[13] Dahi, E. 1998. Environmental Engineering in Developing Countries. Cited in 

Salequzzaman, M., Awal, M., Alam, M., Willingness to Pay: Community Based Solid 

Waste Management and its Sustainability in Bangladesh. In: Proceedings of the 

International Conference ‘The Future is here’, RMIT, Melbourne, Victoria, January 15–

19. 2001. 

[14] Ashraf, M. A. Solid Waste Collection and Disposal in Chittagong: Problem and 

prospects. Bangladesh Urban Studies, 2(2): 61-77. 1994. 

[15] Bhide, A. D. Solid Waste Management in Dhaka, Khulna, Natore, WHO Project 

Assignment Report: BAN CWS 001, 53-54. 1990. 

[16] Dhaka city Corporation (DCC) and Japan International Cooperation Agency (JICA). The 

Study on Solid Waste Management in Dhaka City. Prepared by Pacific Consultants 

International and Yachiyo Engineering Co. Ltd, Tokyo, Japan. 2004. 

[17] IFRD and BCSIR. Refuse Quality Assessment of Dhaka City Corporation for waste to     

Electric Energy Project, The World Bank, Ministry of Energy and Mineral Resources, 

GOB, Dhaka, Bangladesh. 1998. 

[18] Rahman, M. M., Hossain, M. D., Badruzzaman, A. B. M., Ali, M. A. and Rahman, M. 

M. Characterization of municipal solid waste and preliminary environment impact   

assessment of collection and disposal wastes in Dhaka City. Bureau of Research, Testing 

and Consultation (BRTC), BUET, Dhaka. 1999. 

[19] Rahman, M. F. Closing the Organic Loop: Need for Managing Municipal Solid Waste: 

The Daily Independent, Bangladesh. January 03. 2000. 

[20] Salequzzaman, M., Murtaza, M.G. and Saroar, M. Evaluation Study on Municipal Solid 

Waste Management Project in Khulna City, PRODIPAN, Shaheb Bari Road, Khulna-

9203, Bangladesh. 1998. 

[21] Sinha, A. H. M. M. and Enayetullah, I. Study on Resource Recovery from Solid Waste in 

Khulna City. Cited in Enatetullah, I.; Sinha, A. H. M. M. and Khan, S. S. A. 2005. Urban 

Solid Waste Management Scenario of Bangladesh : Problems and Prospects. Waste 

Concern Technical Documentation. Dhaka, Banglaqdesh. 18pp. 2000. 

[22] Sujauddin, M., Huda, S. M. S. and Hoque, A. T. M. R. Household solid waste 

characteristics and management in Chittagong, Bangladesh. Waste Management, 28: 

1688–1695. 2008. 

[23] Das, S.R., Hossain, Md. L., Salam, M. A., Talukder S., Khanam M., Aktar, F. and 

Hossain M.K. Generation and Assessing the Composition of Commercial Solid Waste in 

Commercial City of Bangladesh, Indian Journal of Engineering, 2013. 2(5), 36-41. 

[24] Salam, M.A. Hossain, Md.L. Das, S.R., Wahab R. and Hossain, M.K. Generation and 

Assessing the Composition of Household Solid Waste in Commercial Capital City of 

Bangladesh. International Journal of Environmental Science, Management and 

Engineering Research, 1(4), pp. 160-171. 2012. 

 http://www.ijesmer.com/index.php?p=1_15_Volume-1-Issue-4 

 

http://www.ijesmer.com/index.php?p=1_15_Volume-1-Issue-4

