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This paper presents the findings derived from four years of operation of a pilot community based composting
project in Dhaka, which demonstrates that community based composting plants are commercially viable and
self sustainable if appropriate technology is applied. It also describes some of the critical operational and
financial aspects of community based solid waste management schemes and assesses the basic conditions for
establishing such schemes. It has been found that the organic fraction in Dhaka’s solid waste can efficiently
be converted into valuable resource -compost - through a number of small-scale decentralised private
micro-enterprises (composting plant), involving the informal sector as a link between the suppliers of raw
waste and end-users of compost. It is therefore an effective and logical approach to solve the problems
associated with ever increasing volume of waste in a megacity like Dhaka.

Background
Dhaka, the capital of Bangladesh is one of the fastest growing metropolises of the world with an
annual average growth rate of 6.6 percent. The population of Dhaka megacity with an area of 1353
sq.km. is estimated at 10.41 million (1999), while that of Dhaka City Corporation (DCC) is
estimated at 6 million in an area of 344 sq. km. These six million residents of Dhaka generate about
3000 metric tons of municipal solid waste per day. The City Corporation is responsible for
management of this enormous amount of solid waste, only 42% of which is collected every day.
The rest lies on road sides, open drains, low-lying areas, thus contributing to the deteriorating
quality of Dhaka’s environment (Enayetullah, 1995).
There is, however, a gradual recognition of waste as a resource. In an attempt to recover the value
from organic waste, Waste Concern, a research based non-governmental organization initiated a
pilot project in 1995 for community based decentralized composting integrated with primary
collection of solid waste. Waste Concern’s decentralized composting project in Dhaka, was
established with two principal observations. First, like many other cities of the developing world,
more than fifty percent of the waste generated in Dhaka is disposed in environmentally unsound and
unfriendly ways. Second, a large informal sector industry exists in Dhaka that recovers and recycles
solid waste. The existence of this recycling industry demonstrates that waste has value.
Fifteen percent of the recyclable waste is collected from the total generated solid wastes by 87,000
people in the informal sector (Sinha, 1993). At the bottom of this informal sector recycling activity
is a small brigade of scavengers, popularly known as Tokais in Dhaka, who search for recyclable
materials in the waste stream. They mainly collect reusable and recyclable materials. These
materials are transported and sold to entrepreneurs throughout the city who arrange for the materials
to be sorted, cleaned and then sold through a marketing chain that ends at several types of recycling
factories. Although Tokais extract most of the readily available inorganic recyclable from the waste
stream, there appears to be considerable value in what they leave behind. This value lies in the
organic (biodegradable) portion of the waste, which can be converted into compost-an organic
fertilizer that improves the ability of soil to retain water and resists soil erosion. Presence of high
percentage of organic matter in the waste suggests that composting could be a viable option of
waste disposal.
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Figure 1: Recycling Pattern of Inorganic Waste in Dhaka
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Table 1 represents the physical composition of solid waste from different areas of Dhaka City. It is
seen from the table that a major portion (70% to 80%) of the solid waste in the mixed, residential
and commercial areas of Dhaka city is organic (food & vegetable waste, garden waste, tree
trimmings and straw). The large quantity of organic contents present in the Dhaka’s waste
composition indicates the necessity for frequent collection and removal. This also indicates the
potentials of recycling of organic waste into compost. There is also a good market for the compost,
as majority of the land use in greater Dhaka and adjoining areas is agricultural.
Table 1: Comparative Results of Composition of Solid Waste of Dhaka City Corporation
Area
Component

Mixed Waste
(%) by wt.

Residential
waste
(%) by wt

Commercial
waste
(%) by wt

Industrial
waste
(%) by wt

Food & Vegetable Waste
Paper Products

70.12
4.29

59.91
11.21

62.05
6.28

26.37
7.59

Plastic, Rubber & Leather
Rags
Metals
Glass & Ceramics
Wood
Garden
Wastes,
Tree
Trimmings & Straw
Cloths
Rocks, Dirt & Misc
Moisture Content (%)

4.71
0.13
0.25
0.16
10.76

17.67
0.15

4.62
0.28
0.37

8.76

2.86

6.01
4.32

2.30
50

18.93
4.62
54

46.2
9.49
60

4.57
5.01
65

Source: World Bank, 1998

Why Decentralized Composting?
The exiting physical plan and socio-economical situation of Dhaka strongly suggests the
decentralization of the composting system. Some of the reasons are:
•

Decentralized composting system is labor intensive and less costly compared to the centralized
one.

•

It is well suited for our waste stream, climate, social and economic conditions.

•

Low cost easily available local materials and low technology can be used in this technique.

•

Improves community participation in source-separation and reduces the volume of solid waste
at the source more effectively with this option.

•

A significant improvement can be achieved on the collection of Solid Waste

•

It reduces the cost incurred for the collection, transportation and disposal of waste by the
municipal authority

•

Enhances income and job opportunity for the poor socially deprived informal workers and small
entrepreneurs.
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Figure 2: Dhaka City Corporation and its Administrative Boundary
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The Project: Community Based Decentralized Composting
In an attempt to recover value from the organic portion of the waste, Waste Concern, for the first
time in Dhaka, initiated a Community Based Decentralised Composting Project at Section-2,
Mirpur, Dhaka. A small piece of vacant land measuring 1000 sq. meter within Section-2 of Mirpur
Housing Estate was made available to Waste Concern by the Lions’ Club (Dhaka North) for the
composting plant. The Lions’ Club initially allowed a three-month period to observe the activity.
Since 1995, the plant is in full operation and the support of the Lions’ Club has continued. The
prime goal of this demonstration project was to explore the technical and commercial feasibility of
the labour intensive aerobic composting technique in Bangladesh. In future, Waste Concern also
aims to replicate the pilot project in phases in all the towns and cities of the country. Before starting
the project, a survey on the target residents of Section-2, Mirpur was conducted by Waste Concern
with the help of Environmental Task Force of the Gothe Institute, Dhaka. Additionally, a survey of
the farmers who are the potential users of the compost was also conducted.

Community Mobilization for waste collection
Waste Concern gave special attention to assessment of the need and aspiration of the beneficiaries
and on community involvement in the project. With this objective in mind, before initiating the
project, Waste Concern conducted a questionnaire survey amongst the residents of Section-2,
Mirpur Housing Estate to determine their opinion on solid waste management, willingness to
participate in any improvement program and also their willingness to contribute. The results from
the questionnaire survey provided the basis for the project. The survey findings revealed that more
than 80% of the residents of the locality were not satisfied with the existing solid waste
management service of the Dhaka City Corporation (DCC). Most respondents supported the idea of
an alternative door-to-door solid waste collection scheme. In addition, when the respondents were
asked about their willingness to pay a service charge for house to house waste collection, 77% of
the surveyed households were ready to pay between Tk.15-60 per month to any organization for the
additional service. These findings encouraged Waste Concern to initiate the project. However 23%
of the households were of the opinion that as they are paying conservancy tax to the Dhaka City
Corporation they declined to pay again for the door-to-door waste collection.
In addition to community mobilization, Waste Concern is also working to build awareness among
the city dwellers regarding source separation, recycling and resource recovery of solid waste. Waste
Concern has developed posters and training manuals for building awareness. In order to increase
the awareness, Waste Concern has established links with the Residents Association of the
neighborhood.

Identification of Potential Users of Compost
Before starting the project, a detailed survey of the farmers (potential users of compost) was
conducted by Waste Concern in 1995. It was found from the survey that there is a good demand for
compost in Dhaka and adjoining areas. It was revealed from the survey that 94% of the farmers in
Savar, Hemayatpur were interested in buying compost. It was alarming to note from the survey that
present yield per bigha is less than what it was 10 years ago; 78% of the farmers surveyed opined
that soil fertility has decreased in recent years. The reason for this was excessive use of chemical
fertilizer and lack of use of organic manure (DOE, 1990; Bangladesh Observer, 1994 a, b). Most
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respondents (84.6%) stated that they were not using the organic manure simply because it was
unavailable.
According to a recent study of Bangladesh Agriculture Research Council, NPK (Nitrogen,
Phosphorus, Potassium) in the soil is depleting quite rapidly. The content of organic matter in the
soil is now estimated at less than one percent whereas the critical level is 3 percent (Gain et.al.1998
p.52)). The soil has become hard as a result. Lack of use and availability of organic manure is
mainly due to large use of agricultural residues and animal dung in the rural areas as fuel. In rural
areas 98.69% of the households use cowdung, husk and wood as fuel (BBS, 1993). Application of
compost in land improves the quality of soil, making it more productive. Moreover, compost has a
buffer effect as protection against large application of chemical fertilizers.

Figure 3: Sketch Showing Different Activities of Waste Concern in the Field of Solid Waste
Recycling
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Collection of Solid Waste
A door-to-door solid waste collection system was introduced by Waste Concern to collect
the domestic organic waste (free from toxic and clinical wastes) in the project area. At
present, Waste Concern collects 2 tons of solid waste per day. Modified rickshaw vans are
used for collection. Before obtaining source-separated waste from the households, solid
waste from the restaurants and vegetable markets are collected. Initially, 100 households
of the area participated in the program. After three years of operation, 600 households of
section-2 of Mirpur Housing Estate are participating in the waste collection scheme. Out of
these 600 households, 400 households are participating in the door-to-door collection
program of Waste Concern and 200 households are participating in the door-to-door
collection program run by another CBO (VIP Social Service). The door-to-door solid waste
collection scheme of Waste Concern has a demonstration effect as well. After four years,
adjoining neighborhoods have also started door-to-door solid waste collection schemes
and formed CBOs. Waste Concern plans to expand its waste collection activities to 1000
households and has also launched environmental awareness programs with the help of
the community.
For the door-to-door waste collection system the households pay a monthly charge of
Tk.15 per household. Initially the households were contributing monthly charge of Tk. 10
per month, which was increased to Tk. 15 after seeing the benefits and service. Income
from the solid waste collection service is spent on the salary of the part time van drivers
and waste collectors. The door-to-door waste collection system is thus self-sustaining.
Waste Concern is planning to tag other CBOs working in the adjoining neighborhoods to
bring their collected solid waste in the recycling and resource recovery plant. Recently, the
waste processing capacity of Waste Concern’s plant has been expanded to 3 tons/day.

Composting Technique
Composting is not a new activity in Bangladesh. However, traditional rural techniques are
not suitable for big megacities like Dhaka, where large amount of waste are generated
daily in densely populated areas, with little space for processing. Composting of
municipal solid waste using capital intensive mechanized plants has not been found costeffective in developing countries. Thus, it became necessary that for successful composting
of municipal solid waste in Dhaka, an appropriate low-cost technique be developed and
experimented in the urban setting. With this end in view, Waste Concern’s Pilot
Demonstration Plant was established in January 1995. Its purpose was to develop a
composting technique that was:
•

less capital intensive

•

sited near urban residential areas

•

(caused) minimum nuisance from odors and flies

•

(produced) an environmentally safe product

•

well suited to Dhaka’s waste stream, climate and socio-economic condition.

Two composting techniques were tested by Waste Concern in the pilot project for decentralized
composting schemes. These are Chinese Covered Pile System and Indonesian Windrow Technique.
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From the field experimentation it was found that the Chinese Covered Pile System is not
appropriate for community based projects as it has an odor problem. In larger dumpsites, Chinese
Covered Pile system can be viable an option for composting. Indonesian Windrow Technique has
almost no odor problem. However some odor is found when the windrows are turned which is
tolerable. Regarding the nutrient concentration of compost, Indonesian windrow technique
exhibited better results (Table 2).
Table 2: Comparative Analysis of Nutrient Concentration by Two Composting Methods
Composting Method

PH

Nitrogen (%)

Phosphorous(%)

Potassium (%)

Sulphur (%)

Aerobic (Indonesian)

7.6

1.44

0.96

1.6

0.45

Chinese

7.6

1.64

0.89

1.4

0.45

Figure 4: Chinese Composting Method

Figure 5: Indonesian Composting Method

The aerobic composting of Indonesian Windrow technique has been adopted by Waste Concern.
The collected solid waste is separated and sorted in the resource recovery (composting) plant
located within the community. Compostable organic waste is heaped into piles (under a covered
shed with steel angle posts and asbestos roofing on the top), which allows the beneficial
microorganisms to decompose the organic waste efficiently. In addition, the shed protects the
compost worker from rain and heat of the sun. Pile temperature of 55-65 degree Celsius is optimum
for aerobic composting. To enable the microorganisms to obtain sufficient oxygen, the pile is
aerated using bamboo aerators. In tropical countries, it is relatively easy for the piles to reach
excessively high temperature. Turning along with the use of bamboo aerators is the method used to
maintain pile temperature. Turning associated with watering maintains the conditions for rapid
decomposition and also moves the non-decompostable materials from exterior of the pile into the
interior, thus providing new food source for the bacteria. Temperature of the pile determines when
to turn. The temperature is monitored and records are kept of the temperature trends.
Carbon:Nitrogen ratio of 35 to 50 is optimum for the aerobic composting. The Carbon:Nitrogen
ratio of solid waste slightly higher (carbon 22.6% and nitrogen 0.41%) in Dhaka. At higher
Carbon:Nitrogen ratios, nitrogen may be limiting nutrient. In this project Waste Concern uses
chicken and cattle manure to optimize the nitrogen content and overcome the deficiency. Sawdust is
also mixed with the waste to increase air spaces, enabling proper aeration and reducing bulk weight
of the compost mixture. The process of composting has very little odor.
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The composting process requires 40 days for decomposition and another 15 days for maturing.
After the maturing the compost is screened for different grades and packed marketing. Recently,
Waste Concern is trying to reduce the decomposition time of 40 days by using innoculums
(compost digester) to accelerate the decomposition. At present, 500 kg of compost is produced
every day by processing two tons of solid waste. 6 (six) female workers of the informal sector are
working in the composting plant. The composting activity is shown in the figure 6.

Waste Collection Using Door
to Door Collection Method

Residual Removal
from the Composting
Plant

Sorting of Collected Waste into
Organic and-Organic
In
Fraction

Piling of the Sorted Organic
Waste for
Composting

Turning of Pile

Recording
of
Data

Temperature and
Moisture Content
Monitoring

Watering of Pile

Maturing of Compost

Screening of Compost

Packaging and Marketing
of Compost

Figure 6: Composting Process of Waste Concern in Dhaka
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Quality Control
of Compost

Figure 7: Composting Plant Layout of Waste Concern

Figure 7 shows the composting plant’s lay out. In this plant, areas are demarcated for waste delivery
and residual removal, active composting, maturing, screening and bagging area, a store room for
bagged compost, facilities for storage of equipment and personal items of workers and an office. In
addition to these facilities an area is kept for a demonstration organic farming. Generally, 50% to
60% of the total site area is used for compost piles, approximately 15% for sorting and residue
removal, another 15% for screening and bagging of compost and approximately 15% for storage
and office facilities.
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Marketing of Compost
There exists a good market for compost around Dhaka. Waste Concern sells its compost to a
number of outlets like fertilizer marketing companies and nurseries. Waste Concern is at present
selling its compost at a price ranging from Tk. 2.5 to Tk. 5.0 per kg. The quality of compost is
monitored in the laboratories of Soil Science Department of Dhaka University and Environmental
Engineering Laboratory of Bangladesh University of Engineering and Technology (BUET). The
following table shows the comparative nutrient concentration of compost available in the
international market and that produced by Waste Concern in Dhaka. The table shows that compost
produced by Waste Concern has good NPK value.
Table 3: Comparative Analysis of Nutrient Concentration in Solid Waste Compost
Nutrient concentration
(values in %, except pH)

Compost produced
by Original
Indonesian technique

in International
Market

by Waste Concern

Nitrogen (N)

1.4

1.1

1.44

Phosphorous ( P)

0.36

0.4

0.96

Potassium ( K)

0.66

0.50

0.8

PH

7.8

7.5

7.6

Waste Concern is now trying to promote the sale of nutrient enriched composts (compost blended
with chemical fertilizer). Waste Concern has signed Memorandum of Understanding (MOU) with
PAAI (PTE) Ltd. Bangladesh, a fertilizer marketing company. This company purchases bulk of the
compost produced by Waste Concern, enriches it and markets the product. PAAI has approved five
brands of enriched compost from the Agriculture Department of the Government specifically for
rice, wheat, potato, vegetable, tobacco, and tea. PAAI has established Nutrient Enriched Organic
Manure Production Plant at Dhamrai, Dhaka, where they enrich the compost produce by Waste
Concern. Waste Concern sells its compost to PAAI at the price of Tk. 2.5 per kg. However, PAAI,
sells the enriched compost in the market at a price ranging between Tk.7 to Tk. 8 per kg.

Financial Feasibility of the Project
Three broad issues need to be investigated for economic analysis of the community based
decentralised composting. First, what is the cost of extracting recyclable materials from Dhaka’s
municipal solid waste that are left over by the Tokais? This issue deals with matters relating to
supply side of composting, using the decentralised approach. Second, how much compost can be
sold in the market at prices that cover the production costs and provide a normal rate of profit? This
deals with the demand side of compost. Finally, what are the intangible benefits (i.e. social effects
above and beyond private cost and benefits)? The main question here is, in what ways and by how
much does decentralized composting reduce the cost of managing municipal solid waste in Dhaka.
Production of compost involves two types of costs - fixed cost involved in composting plant and
operational cost of running the plant. Table 4 shows the fixed cost involved in a three tons capacity
composting plant, at present processing two tons of waste per day.
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Table 4: Fixed Cost Involved in Three-Ton Capacity Compost Plant
Item

Tk

Construction of composting shed with drainage facility of 2235 sq.ft
@Tk.120/sq.ft
Construction cost of sorting platform with shed of 375 sq.ft @ 120/sq.ft

US $
2,68,200

5,364

45,000

900

Construction cost of office and toilet facility of 100 sq.ft @ 500/sq.ft

50,000

1,000

Purchase of 3 rickshaw van @ Tk. 15,000/each
Water & electricity connection

45,000
50,000

900
1,000

50,000
5,08,200

1,000
10,164

Equipments for composting, dress for workers
Total Fixed Cost

Table 5: Operational Cost (per year)
Item

Tk

US $

Salary of 6 (six) workers @ Tk.1000/month
Salary of 2 (two) van drivers @ Tk.1500/month

72,000
36,000

1,440
720

Salary of 4 (four) waste collectors @ Tk.500/month

24,000

480

Salary of plant manager @ Tk.5000/month

60,000

1,200

Electricity and water bill

5,000

100

Raw material for compost

12,000

240

2,09,000

4,180

Total Operational Cost
Note: 1 US $ = Tk. 50

Table 5 illustrates operational cost involved in such plants. Of the total cost involved in the
production, 62 percent is labor cost, considering the plant life of 5 years. In terms of labor cost, 31
percent amounting Tk. 60,000 is involved in collection of solid waste i.e. for raw material for
composting. However, this cost is fully recovered from the contribution received from the
households for the service provided which amounts to Tk.72, 000 (Table 6). Moreover, an extra
amount of Tk 12,000 is earned from this door-to-door solid waste collection system. In this cost
analysis, land value or rent is not included. Land is quite expensive in Dhaka, which is one of the
most densely populated cities in the world. Fixed capital is assumed to have a life of 5 years.
Table 6 shows the earning made from the decentralized composting. It may be observed
from Table 4 and Table 5 that the earnings from the decentralized system is 2.25 times the
annual operating cost. Moreover, the fixed cost involved in the composting plant can be
recovered in thirteen months time.
Table 6: Earnings (per year) from the Composting Plant
Item

Tk

Sale of compost 500 kg from processing 2 ton of solid waste per day for
320 days @ Tk. 2.5 / kg
Charge for house to house waste collection service rendered @ Tk. 15/
household from 400 households
Total Earnings

US $

4,00,000

8,000

72,000

1,440

4,72,000

9,440

Note: 1 US $ = Tk. 50

Table 7 illustrates the cost benefit analysis of the project and shows that the project is selfsustainable. Waste Concern is not running its plant to full capacity i.e. 3 tons/day. Financial analysis
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shows that through slight increase in the operational cost, in full capacity the composting system
can yield a cost benefit ratio of 1.88, and the compost can be produced at the price of Tk. 1.77 (US
$ 0.3) per kg.
Table 7: Cost-Benefit Analysis
Item

Tk

US $

Total operational cost including the fixed cost for first year

7,17,200

14,344

Total operational cost for second and subsequent years

2,09,000

4180

Total earning per year

4,72,000

9440

Average cost/benefit ratio considering 5 years project
Production cost of one kg compost ( considering 5 years project)

1.52
1.94

1.52
0.04

2.50

0.05

Selling price of one kg of compost
Note: 1 US $ = Tk. 50

Other Benefits from the Project
Apart from the financial benefit, there are a number of other advantages of decentralized
composting, as proven by the 3-ton Mirpur plant. These may be enumerated as:
•

Decrease in waste management cost by reducing huge volume of the solid waste. It is estimated
that a small 3 ton capacity community based compost plant can save Dhaka City Corporation
Tk.8,97,900 (US $17,958 ) per year [Based on average per ton solid waste management cost
(i.e., cost involved to collect, transport and dispose waste) of Tk.820 per ton].

•

A small 3 (three) ton capacity compost plant can save 1093 sq. meter landfill area per year.

•

Improvement in overall environment of the neighborhood by checking illegal disposal of waste
on roads, drains or vacant lots as solid waste is directly collected from the households.

•

The decentralized community based composting plants can generate employment for the poor
especially the women, and offers new prospects for small entrepreneurs to take part in the
recycling business.

•

Returns organic matter in the soil and minimize the use of chemical fertilizers.

Conclusions and Future Prospects
The experience of Waste Concern in decentralised composting in the city of Dhaka is quite
promising and encouraging. The results generated from the four years of operation of the pilot
project support the hypothesis that small-scale composting could be commercially profitable,
mainly because the method adopted in the composting produces high quality compost from raw
waste in about 54 days including maturing time. Using this method, compost can be produced at an
average cost of Tk.1.77 (US $0.03) per kg, an amount substantially lower than the price at which
organic manure is typically sold in Dhaka. In Dhaka organic manure is at present being sold
between Tk. 10 to Tk.15 per kg in the nurseries. However, to promote the product Waste Concern is
selling the compost produced at a price of Tk 2.50 per kg for the bulk buyer like PAAI (private
fertiliser marketing company) and Tk. 5 per kg to potted plant growers and nurseries.
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Lessons Learnt
Despite the achievements of Waste Concern, however, the program has been slow to expand.
Replication of the concept in other communities, city corporations and municipalities has been
rather difficult. At the national level in Bangladesh, there is no policy on solid waste management
for the city corporations and municipalities. Identification of potential compost sites remains a
problem in Dhaka. Partnership with the City Corporation remains an issue to be resolved.
Based on the evidence gathered so far by the pilot project of Waste Concern, it appears that this
type of micro-enterprise can be replicated in Dhaka and elsewhere in Bangladesh as well as in other
Asian countries. Realisation of full potential of this kind of project, however, can only be achieved
if the government or municipal authorities provide the following types of support:
•

Land should be provided free of cost or at a nominal rate to the entrepreneurs interested to run
the project.

•

Arrangement of loan facilities to start the project.

•

Training and Technical Advice.

•

Assistance in marketing of compost.

•

Waste Concern’s experience shows that the enrichment of compost with necessary nutrients can
make compost more attractive, affordable and effective to the farmers for a better crop yield and
sustainable soil.

Future Prospects
There are several trends and developments that make Waste Concern optimistic about the future
progress. The most important and long-term benefit from Waste Concern’s pilot project is the
growing awareness, which has made a significant contribution to the national and local debate on
solid waste management. For the first time in Bangladesh, urban organic waste is being recovered
in an economically sustainable and viable manner, and the project has generated considerable
interest in the country. Almost all the national dailies in Bangladesh have published special features
on the pilot composting project of Waste Concern and it has raised public awareness. Several
hundred representatives from government authorities, external support agencies, universities,
private sector, journalists, foreign delegates have visited the site since it opened in 1995. Some of
them are beginning to question the traditional assumption that waste management should be
centralised and the sole responsibility of local authorities. Others are beginning to appreciate that
most of the urban waste in Bangladesh can be utilised positively with economic and environmental
benefits.
Recently, the Ministry of Environment and Forests (MoEF) of Government of Bangladesh with
support from UNDP, in its Sustainable Environment Management Programme (SEMP) has initiated
replication of the decentralised composting project integrated with door-to-door solid waste
collection program in 4 (four) wards of the DCC area. Moreover, World Bank and Swiss
Development Cooperation are planning to replicate the project in Khulna, the third largest city of
the country. It is now believed that as the awareness grows, government policy and the market
forces will be interested in realising the huge potential for composting throughout Bangladesh.
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