










































































































































































































































































































































































































































































































































































































































































































































































































































































Factors like income, education, sensitivity to pollution levels and the presence
of strategic bias has influenced the WTP of the people. Although majority were
WTP, the pooled amount from everyone is very less to be used to bridge the deficit
faced by the local bodies. This is due to strategic bias, as people would want to
reduce the taxes burdened on them, they have tended to quote a nominal value. It is
observed that WTP values for environmental goods respond to several economic
assumptions of the CV method. Economic theory assumes that the individual's income
and his preference for the goods are the determinants underlying his value for that

good and that these values should be positively related to the values stated.

This 1s evident in the above survey. Income and environmental preference are
positively related to the stated amounts. It is also been observed that the respondents
considered their budget constraints when valuing environmental goods. Therefore 1t is
important to levy the tax on the basis of costs incurred by it, provided the costs are

reasonable and cost effective.

The results of the survey indicates facts based on which some measures can be
adopted by the BCC and BWSSB.

e FEducation on specific environmental problems is necessary as people are
generally aware about environment being potluted but are not clear about specific
environmental problems like solid waste and sewage water pollution.

e Charges should be levied on Income levels- It is assumed that High Income
Groups(HIG) have greater ability to pay and it is believed that they produce more
waste. Therefore charges have to be made according to different income levels

which means to say that HIG groups pay more, Middle Income Group(MIG)
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lessér and Low Income Group(LIG) the least. Hence the charges should be based
on the 'Polluter-to-pay’ principle and ‘ability to pay' principle.

o Substitute goods should matter, The Psychological implication is that people are
willing to pay less for the substitute goods show that charges should not be based
on the willingness to pay values quoted. It 1s important for the policy planner to
use his discretion in levying the taxes.

e Commercial establishments should be charged separately as they contribute a
major share in generation of waste.

e Charges should be based on volume based user charge for sewage water
treatment. Presently, the BWSSB is charging the people for consumption of water
and sewerage together. 30 percent of the water bill was charged as sewerage cess
till 30-6-1997.  Irmrespective of the method of charging, the BWSSB 1s

continuously facing deficit budget since 1987-88

When the survey was conducted 30 percent of the bill was charged as
sewerage cess. Apart from the 30 percent of the bill they were paying, majority of the
people agreed to pay between Rs.5 and 20. This extra amount does not compensate
for the amount needed for sewage water treatment. Therefore it is important for the
BWSSB to fix charges based on volume of sewage generated from every household.
As 80 percent of the water consumed turns out to be sewage, the charges should be
levied accordingly. Added to the people's contribution, the need is to concentrate on
treatment of sewage water and solid waste, as it is neglected. Focusing on sewage
water treatment could save on water resources. A planned method for charging,

collection and utilization of funds to improve the services is required.
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Chapter Eight

Institutional Options and Practices in Waste Management

Effective government action is hampered due to many reasons like incomplete
information, uncertainty and weak regulatory powers. Governments have to make the
best use of their scarce administrative capacity to implement change. To attain this,
first thing is to get improved information and analysis for informed priority setting
and policy design, second, responsive and effective institutions suited to the
administrative practices of the particular country and third, greater local participation

in policy making, monitoring and enforcement (World Development Report, 1992).

The above mentioned problems like uncertainty, lack of information and
analysis and weak regulatory powers has been a drawback with respect to both solid
waste management and sewage water treatment in India. Bangalore 1s no exception to
this. In this chapter, the concentration will be on the institutional aspects and role of
N.G.O’s in this regard. Their role in acting as an aid to efficient management will be

looked 1nto.

'With the given scarcest government resource, apart from money,
administrative capacity and pohitical promises, policy making still remains
particularly difficult. Government has to consider carefully about what they do and
how they do it. Environmental management consists of setting priorities, co-
ordinating activities, resolving conflicts, creating responsible, regulatory and

enforcement institutions. The Institutional response to these tasks will be to develop
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legislation and admimstrative structures, providing needed skills, ensuring funding
and donor co-ordination and implementing decentralization and devolution' (World

Development Report, 1992).

With regard to local participation, role of N.G.O’s in general is important in
solving many problems. Participatory designed projects have been more successful.
There has been an increasing trend in many countries about devising projects dealing
with partnerships and with local people for environmental services. When there is
planned participation it helps in resolving conflicts inherent in environmental decision
making. N.G.O’s usually aim at promoting local participation and using effective
low-cost technologies. They work well when they complement government role
(including local governments) and keep watching over the functioning of the

government in respect of public services, hence influencing public policy.

Indian Scene-- The rapid growth of urban services in India in terms of
population and land area has not been compensated with a corresponding growth in
urban services such as water supply, drainage, sewerage, solid waste management and
transport. 'Urban services have traditionally been financed by property taxes and
netther the tax base nor the tax rates have grown in proportion to the demands placed
on local government. Added to this, the technical and managerial capacity of local
governments has not been sufficiently upgraded to manage urban services in an
efficient and effective manner. Therefore the World Bank and other development
agencies have suggested that local governments must consider alternative institutional

mechanisms in the delivery of urban services. The question is not whether the
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governments should participate in the provision of services, but what form such

activity should take' (Roth, 1987).

It 1s thus necessary now to discuss the role and options of Institutions in Solid
waste management and Sewage water treatment. Solid waste management has to be
processed in two different sections:-

(1) Collection and Transportation (2) Disposal.

Collection and Transportation can be handled with a wide variety of both technical
and institutional options, which cannot be followed for disposal. The characteristics
of these two aspects of solid waste management vary. In the case of collection
individual users can be broadly identified, whereas disposal is more of a public good
because of its collective nature. There are different institutional options in each case,

which has to be based on local needs and conditions.

Urban services are services to public usually provided by local governments or
private institutions in a given area. For example- Water supply, Sewerage, roads,
parks etc are generally provided by municipal agencies. Education, Health, Transport
etc is mostly provided by both private and public agencies. Urban services have two
distinct characteristics, which separates them from pure private goods and services
that are bought or sold in the market. Non-exclusion is when people cannot be
excluded from consumption of urban services, unless a user fee or toll is used to
restrict access. Jointness in consumption is when services are used or consumed
jointly or simultaneously without being diminished in quantity and quality. Most of
the urban services are collective goods, which are consumed jointly by many people

(Appaswamy 1994). However, it is seen that, concepts of non-exclusion and jointness
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in consumption are not met in every case. There is continuation from total exclusion
to non-exclusion and from individual consumption to totally joint consumption. Two
extreme points are

(a) Private goods which represent individual consumption and total exclusion

(b) Goods which are jointly consumed and where exclusion is infeasible.
All other goods and services of interest lie between these two extremes

(Appaswamy,1994).

[t 1s seen that traditionally, urban services have been provided by the public
sector because of their public good character. Public intervention is required when
private markets fails. Market failure could occur for many reasons.
¢ Where natural monopolies exist.
¢ Where increased production is associated with decreasing costs.

e Where substantial externalities exist which are considered by the private suppliers.
e Where private firms may resort to creaming.

e  Where merit goods are tnvolved (Roth, 1987).

Usually, natural monopolies are seen in water supply, electricity supply,
sewerage and to a certain degree in solid waste disposal. However this could be
managed by public or private agencies. When it is managed by private agencies it
should be regulated by government to fix a reasonable fee. This 1s important because

there could be many drawbacks in adopting privatization if not regulated properly.

Natural monopolies have decreasing costs or economies of scale. It would not

be a rational decision to fragment the service among suppliers if there are economies
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of scale. Services that have high fixed costs will be economical when provided to
larger population. Examples- Sewerage systems, water supply, solid waste disposal

facilities like composting. This can be managed by both public and private agencies.

The other argument has been on the inability of private suppliers to internalize
externahties. Internalization could be made possible by regulation or by economic
instruments such as taxes or subsidies. Municipal agencies in charge of sewage
disposal often end up polluting water bodies and poorly operated municipal landfills
thereby contaminate ground water or cause other environmental hazards

(Appaswamy, 1994).

Another argument against private supply is to avoid creaming. This is because
private parties will be profit motivated and concentrate only on areas where they can
maximize profits. This will result in the negligence of low income and slum areas.
There are ment goods, which the public sector provides because consumers tend to
undervalue them. Solid waste collection in poor neighborhoods may constitute merit

good as well as provide profit externalities to the rest of the city.

However urban services have been traditionally provided by municipal
agencies or by public sector institutions. The deterioration in the quality, coverage
and access of urban services has led to the demands by the public for greater
accountability. This has been expressed by Hirschman (1992) that the consumer has
three options: exit, loyalty and voice. Exit means, that the consumer of such services
would move from one locality to another if he is dissatisfied with the quality of

service. Loyalty implies that the consumer is either satisfied or indifferent to the
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existing quality of urban services. If he is not satisfied he has the third option:
Expression 1.e. voicing his opinion. Presently, consumer movement is essentially an
institutional means of exercising the voice option. To express their ideas, instruments

or mechanisms are needed.

As already mentioned a different way of expressing is through Associations,
Collective organizations i.e. N.G.O’s. Consumer courts are also better suited to
address the problems of private goods or services. Therefore decentralization could
also be a suitable option. This is because it 1s difficult for people to express their
views due to practical difficulties. Also the problems that can be tackled by the
people get ignored and becomes the responsibility of the government.
Decentralization with the monitoring of government could be a suitable option.
Added to the efficiency of service provision, attitudes and behavior of the consumers
of urban services also needs to be changed.

Alternative Institutional Options

According to Savas (1989) public services can be provided in four different ways.

1. The government can be arranger and either the government or the private sector

can be the producer.

2. The private sector can be the arranger and either the government or private sector
can be the producer.

3. Government as arranger and producer.

4. Private sector as arranger and producer.

The other options in between are
(1) Contract (2) Franchise (3) Grants  (4) Voucher (5) Self-service
(6) Inter governmental agreement (7) Consumer co-operatives

(8) Voluntary agency (%) Government vending (Appaswamy, 1994).
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Few options mentioned above are already being practiced in India and in other
countries. Private contractors are called for their services by government agencies in
consumption and maintenance of a wide variety of areas. Usually services such as
water supply, electricity etc are provided by autonomous boards, rather by concerned
government departments. Government does provide services bought by the private

sector and voluntary agencies are also asked to provide the services.

The role of the Local government has always been very important in providing
urban services- the question has been on what form such activity should take. The
various options available are mentioned and the appropriate option in the case of each
service 1s to be decided by the local government. For example- water supply and
sewerage can be handled by a Board, Solid waste management through franchise,
street maintenance through contract etc. However it 1s the local government which
has to perfect in managenal efficiency. Centralization has been in practice in many
services. Decentralization in technical, managerial and financial capability of local
government’s Is very important, without wlﬁch it would be ineffective to think of
theoretical institutional alternatives for the delivery of wurban services
(Appaswamy1994)

Solid Waste Management—OQOptions

The need for solid waste management increases as population density
increases. All different types of waste get mixed up in most of the cities. Inadequate
management resulted in low productivity of the work force and poor collection of
taxes and fees. Every section i.e. Collection, Transportation and Disposal needs to be
thoroughly organized. Disposal along with resource recovery like composting,

recycling are not attempted in a systematic basis. Appropriate technological options
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suitable to a particular city and location has to be chosen with due caution and care, as
every step involves high investment costs.

* Solid waste collection---Options

Contract-- This 1s being practiced in many parts of Bangalore. The contract system
varies in levels of quality in different areas. This is because each contractor works
differently. Some are corrupt and also the quality of work is poor. Therefore proper
supervision of local government and sometimes through local associations would help
in good services.

I'ranchise---This system is suitable to the Indian context. The Sulabh Shauchalayas
(Public toilets) has been very successful. The user pays a nominal fee to use the
service. This 1s given to the private firms through an open auction system. This
system could be used in Solid waste collection but needs to be carefully regulated.
Grants--- Grants or subsidies are well known and is practiced in India. It would be
appropriate 1If the city would have a separate user fee for garbage collection from
which the poor and vulnerable sections should be exempted. Subsidies could be
misused thereby it needs to be monitored and regulated properly.

Intergovernmental agreement--- The City would establish a separate solid waste
utility. This is usually practiced in service like Electricity, Sewerage etc in many
Indian cities. When a separate user fee is charged efficiency will improve and
accountability will also be more.

Government vending---The private firm would pay the government to handle its
wastes. This could be practiced in industries who do not recycle their wastes and
dump it in the common dustbins. It can be applicable to hotels, chowitries,

commercial establishment's etc.
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Market--- This 1s when private firms offer their services to collect garbage. However,
this is not considered to be a feasible approach because all households may not be
able to pay the service fee. There will be tendency that households who do not use
the service may throw the garbage in streets or in public places.

Voluntary Associations--- As experience goes, this has been the best successful
alternative. However, this depends on the initiative taken by the neighborhood
associations. Therefore the collection efficiency varies between different
neighborhoods.

Self-service---This is not suitable to India because all people do not own vehicles to
take to the garbage landfill. Fuel costs are prohibitive. But building contractors and
large institutions must either transport their garbage themselves or pay for it.

e Solid waste disposal-options;

This has been discussed in the previous chapter in detail. Broadly the options
are contract, franchise or market. Private firms show interest only if matenal or
energy recovery is possible. However technology development with regard to
disposal 1s still in an evolutionary stage. Pellitisation, composting in various ways
and technologies are being tned in different cities. But the management of landfills is
generally retained by municipal agencies. If landfilling could be pnivatized it would
be economically efficient and environmentally sustainable. Experience shows that
Composting and Vermicomposting has been very popular and can be adopted even at
household levels also. Segregation of organic from other wastes will improve

efficiency in composting and recycling.

As seen there are many institutional options that are possible for both solid

waste collection and disposal. As already mentioned earlier in the previous chapters,
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the design of a management strategy should be based on local needs i.e.
charactenzation of refuse, affordability by different segments of population,
behavioral characteristics, recycling systems in vogue, availability of landfill sites,
demand for compost in agriculture and horticultural lands etc. It is not feasible to

think of adopting common strategies across cities in different countries.

It 1s seen that 1t 1s very important to involve people i.e. the consumers of the
service to play a key role in source segregation, recycling and forming neighborhood
associations. The role of waste pickers is major and they need to be involved in the
overall management system. The most important consideration is the extent of public
participation. Awareness among people will help bring a change in their attitudes

leading to more co-operation.

Bangalore Scene-- Having this background, Institutional practices in Bangalore will
be looked into in detail. In Bangalore, the idea of solving the problem of solid waste
management has been recent. Various associations, NGO’s, NGO’s and corporation,
privatised firms etc have been working to solve this problem in various ways. The
efforts of these various institutions has been categorized as follows. There are around
seventy organisations working in the area of sohid waste management. Only a few
examples of these organisations belonging to various institutions mentioned below
will be looked into.

1. Government efforts 2. Individual efforts. 3. The recycling industry

4. Industrial initiatives for solid waste disposal

5. NGO people- government partnership (CEE, South, 1995).
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Government efforts—The role of BCC with regard to processing of Solid waste
management has been dealt in the third chapter. The main reason for the failure of
local government 1s seen as system failure. The details will be looked into. However
Karnataka Compost Development Corporation is also a unit started by the

corporation. The role of which will be looked into in detail.

Karnataka Compost Development Corporation: The main objective of KCDC is
hygienic disposal of sohid wastes of Bangalore city in a semi-mechanized compost
plant and obtains the compost for agricultural development and for maintaining soil
fertility. The area of the workspace is fifteen acres and ten guntas. The quantity of
garbage collected is 200 metric tons per day. Waste collected is mostly from markets
so that it 1s compostable waste. They follow aerobic method of composting by
windrow method. They use front-end loaders and tractor trainers for hauling the
garbage to the composting place. The turning mechanism is made use by auger, and
turning is done once in five days. Before turning cowdung slurry is sprayed to help in

processing of composting. The compost is ready for use after 25 days.

Government of India established KCDC with a subsidy of Rs.29 lakhs towards
capital cost. The share capital is Rs.100 lakhs. Karnataka Agro Industries
Corporation Limited contributed Rs.26 lakhs and Bangalore Mahanagara Palike and
Kamataka State Co-operative Marketing Federation limited contributed Rs.12 lakhs
each. The manure produced by the KCDC is sold as bio-agro manure for

Rs.600/m.ton and bio-agro rich manure for Rs.1200/m.ton.
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Swabhimana-- This i1s an organization whose program is based on teamwork or
partnership between people, the government and NGO’s. It aims at involving people
in waste management and related public utility services rendered by the corporation.
The organization has three levels. The first level consists of officials from
different departments of the government like the BCC, BDA and BWSSB and
Karnataka Electricity Board etc. The second level consists of representatives of seven
NGO’s who have been working in various aspects for Bangalore. This forms the core
group. Third level consists of citizens working group, which is set up in each area

and forms the zonal level committee.

It 1s expected that the second level will work towards bringing the first and
third level together and will move away once the aim is achieved. They have detailed
work plans with specified functions at all levels. They have taken up area level
programs in two areas of Bangalore i.e. Church Street and Malleshwaram and are
working on it. It is observed that after Swabhimana has taken up the project at Church
Street, corporation 1s taking keen interest, corporate sectors have come forward and
Rotary, Lions and other clubs have also started showing interest in participating. It is
seen that Swabhimana is doing very well and has influenced the people in this regard
and instilled a sense of responsibility to keep the city clean and solve their own
problems.

Role of NGOs in Bangalore

The role of NGOs is very important as it aims at bringing attitudinal change
and involves people by making them responsible in managing their own problems.
When people co-operate it will be very easy for the local government’s to manage

better.
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In 1989, on “World Environment Day” (June 5), a standing committee for the
improvement in Kamataka was constituted and met regularly at the Institution of
Engineers. From then on the committee has been meeting regularly and discussing
with activists and service organizations. It was thought that it could not be done by
one single organization but by involvement of several organizations. To discuss this a
Committee for Clean Bangalore was set up in April 1990 for directing and interacting
regulatory authorities and service organizations. The committee’s aim has also been

to create awareness and motivate the public by providing training and information

(CEE, South, 1995).

The committee concentrates on selected activities like Garbage disposal,
Defacing on walls, Stray animals menace, Hospital waste management etc. The main
objective of this committee was to direct several organizations and individuals to plan
a coordinated approach to tackle various environmental 1ssues. It is also involved in
research and compiling of information on these issues from various sources. Creating
awareness was the next aim and it broadcasted a senal on All India Radio in 1992
(CEE, South, 1995).

Organizational structure

The organizing committee consists of about fifteen persons from the members
of the Environmental Standing Committee. They belong from service organizations,
civic forums, campaigns and professional associations and other important persons in
Bangalore concerned with cleanliness and pollution. The organizing committee will
accept as many heads of the regulatory authorities so that it will be convenient in
implementing programs. There are centralized sub-committees to function under the

direct co-ordination of the organizing committee to provide harmony, direction and
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centralized services to the whole campaign. They concentrate on providing directions
for resource mobilization and preparation of software for training project for
volunteers, multimedia awareness programs, training of functionaries etc. Four
organizations Karnataka State Council for Science and Technology, Rotary Club,
Institution of Engincers (India), Center for Environment Education, Regional cell
would maintain separate accounts for receiving and distributing funds under the
guidance of the organizing committee (CEE, South, 1995).

Center for Environment and Education

CEE 1s a national institution established in 1984 and supported by the Ministry
of Environment and Forests, Government of India, under the scheme promoting
'Centers of Excellence’. It’s main aim is to create awareness in various educational
and action programs. Its main concentration is on youth, children and the general
community. The Central office is at Ahmedabad and the Southern Regional Cell is at
Bangalore, started during 1988. Its branches are in Andhra Pradesh, Goa, Karnataka,
Kerala, Tamil nadu and Union Terntories of Pondicherry and Andaman and Nichobar
islands. The main objective of CEE has been to develop into a Resource center,
having its own educational material, resource persons and methodologies for
spreading environmental awareness.

Project Strategy

Waste is collected on a door to door basis after segregation. The residents of
the area would be motivated and informed about the aim and objectives of the project
and the importance and need for their co-operation in segregation. The segregated
organic waste would be composted and the recyclable waste would be handed over to
the ragpickers. The main aim was to create awareness among them about the

seriousness of the problem and how much 1t 1s their responsibility to solve it.
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The methods employed to create awareness is by

o Door to door interaction

¢ Public meetings

o Cable TV

e Constant interaction with the people through constant visits.

e Media, Pamphlets, Posters

e Film, Slide show

e (Garbage activity booklet.

CEE has started projects at Coles Park, Jayanagar, Rest House Crescent, and
Oakwood Apartments Owners Association and have been successful. The functioning
ways of these projects will be looked into. However the problems they faced in the
process of implementation will be dealt later.

Solid Waste Management Project -- Coles Park

Coles Park 1s a prominent place situated at Frazer town of Bangalore City.
Total number of houses 1n the project area 180
Total number of persons living in project area 816
Total number of houses willing to participate in the project 110

As mentioned earlier they used the four ways of creating awareness by door to
door interaction, public meetings, cable TV and constant interaction with the people
through constant visits. They used pamphlets, posters, and film show and garbage
activity booklet. Their main aim was to motivate people for segregation waste into
wet and dry waste. After two rounds of motivation and due to low segregation two
bins were provided for dry and wet waste. The percentage of segregation levels
increased after first, second and third rounds to 4.5%, 11.49% and 43.59%

respectively.
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Two tricycles for collection and transportation of wastes, plastic bins and one
plastic bag was kept on each cycle were given to the ragpicker. In addition buckets

etc were given for fetching the waste from houses.

Disposal of waste is done through aerobic composting. The collected organic
waste 1s taken to the composting site and further segregated to dry, soiled and toxic
waste. The organic waste 1s dumped into composting pits and is watered regularly
every 2 to 5 days. The material 1s turned once in three days to hasten aerobic
composting. The waste generated is about 65 to 70 kgs from 83 houses and average of
8 kg / day dry waste. They have eight pits, which can withhold about 500 kgs of wet
waste each.

The Economics of the project has been framed by CEE. The details are discussed.

600 households should be the minimum for a project to be viable.

The fixed cost of construction, uniforms, tricycles, gardening implements and

other capital items i1s Rs.1,82,925/-. This is not included in the selling price of the
compost.

o The initial motivation costs are Rs.11,200 and 1s not taken into account for
composting price.

e The running cost per month 1s Rs.12,560.

The production of compost depends on the efficiency of composting and depends on
various factors like the quality of organic waste, climate etc. The efficiency is ranged
between 30 to 50 percent.

600 households will generate about 300 kgs of organic waste per day. Each
pit can hold waste of 3000 kgs. 24,000 kgs of waste can be composted per pit in a
year. It takes 45 days cycle. There are 8 such pits for 600 household units (CEE
Monograph, 1998). Depreciation value is taken as 10 percent over a period of 10

years for the fixed cost (including fixed cost).
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Table No.1 Financial analysis of compost production (for 300 kgs of compost)

Variation in Total compost Cost of After Cost of
quality levels of | generated/year | compost /kg depreciation, compost with
compost/year costs of 10 percent

compost/kg profit
30 percent 57,600 Rs.2.62 Rs.2.93 Rs.3.22
40 percent 76,800 Rs.1.96 Rs.2.20 Rs.2.42
50 percent 96,000 Rs.1.57 Rs.1.76 Rs.1.94

Source: CEE Monograph, (1998)
The price could be subsidized as the community is contributing towards services
rendered. The contribution rates to Rs.1, 08,000. The feasibility of the project with
respect to costs is possible only when a minimum production of 4.8 tones per month is
produced. The number of households has to be 500 to reach this level of production
(CEE Monograph, 1698).

Solid Waste Management project - Jayanagar

Residents of Jayanagar approached the CEE and the project was started 1n
1994, One of the residents took the responsibility of taking the permission from BCC

to acquire land for the construction of pits at Swimming Pool Park.

There are about 84 houses participating in the program. 6 compost pits are
constructed in the specified area. For motivation to the public same method was
followed, as mentioned earlier. 4 boys are employed for collection. 60 percent of the
residents have co-operated in segregation but the percentage seems to have gone
down but scope for improvement is foreseen. Aerobic method is being followed for

composting. The boys sell Recyclable's to the agents and toxic wastes are dumped

into the dustbins. Service charge of Rs.10/- 1s being collected.

290



Solid Waste Management Project- Rest House Crescent

Residents of Museum road and Rest House Crescent Road were interested in
the Solid waste management and a project was started in 1995. 500 sq feet of land
was acquired from BCC and 4 compost pits were renovated and 6 were constructed.
41 houses are involved in the program. Motivation was done in the same way as
mentioned earlier. 4 ragpickers were employed and trained for house to house
collection. An average of 60 kgs of waste 1s being collected and 3-4 kgs of
recyclable's 1s sold. 90% of residents were segregating but the percentage seems to be
coming down. Aerobic method of composting 1s being practiced. Recyclable's are
sold by the ragpickers. One supervisor 1s appointed to monitor the operations of
management and Rs.10/- is collected. The ragpickers are paid Rs. 550/- per month
and are given gloves, uniform, gum boots and odour masks during work.
Oakwood Apartments Owners Association

Oakwod apartments Owners Association 1s a citizen’s welfare Association and
has started Solid Waste Management programme in their apartment in Association
with CEE South.There are about 88 flats and 10 are vacant. Segregated waste is
being collected 1n all 78 flats. Two boys are employed to collect the segregated waste
and are carried on a trolley for composting. Aerobic method of composting is
followed. The boys are paid Rs.300/- per month. People have been co-operating in

segregation and management of waste.

SUCHI
Suchi is an organization performing the activity of solid waste management at
BTM layout in Bangalore. It is supervised by Waste-Wise. It collects waste from

100 BDA flats out of 560 flats in the area. Door to door collection of household
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waste 1s followed. Segregation of waste is also being done. Three women waste
pickers collect the segregated waste and they collect in huge buckets. The waste is
carried to the nearby disposal site within the boundary of the BDA flats. Composting
and Vermi-composting is the method of disposal used. Supervisors of Waste-wise
provide the technical help. The residents pay Rs.5/- per month as service charges, An
old gardener 1s given the charge of maintenance and the women workers get Rs.300/-

as salary per month.

Clean Envrion

Clean Envrion is a project started in May 1995 by the residents of 6™ Main
Malleshwaram as they intended to keep the streets clean. They were assisted by
Waste Wise to mobilize resources, technical know-how and to organize waste
collectors. The project covered 200 households in the beginning and slowly increased
to 227 and at present it covers 581 houses. They are all divided into three groups with
different numbers of households. The core group consists of 15 members and 5-10
members took complete responsibility for designing, maintaining and managing the
project. Door to door collection is stabilized. Collection of garbage regularly was

also stabilized after great difficulty.

These three groups meet independently every second Saturday for discussion.
The core group meets every month. Four waste pickers are employed for collecting
waste. Waste 1s transported to the compost site, which is two kms away. It was hard
for them to find a compost site sunken and not feasible. Later one of the members
offered her personal land with an agreement of 50% of net profits. This was agreed

upon and the system was functioning successfully.
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However, currently there seems to be a problem due to local political
interference. Differences between the forum and the waste pickers have led to the
forum's non-involvement in the project. The system still continues like before but the
waste pickers are not composting the waste but only concentrating on door to door
collection. These are some of the problems that could arise when it is not monitored

by a competent authority.

Sadashivnagar Welfare Forum

Sadashivnagar Welfare Forum began its activities by introducing a Ragpickers
Scheme for collection of waste. Sadashivnagar is divided into three areas Rajmahal
vilas, Upper and Lower Palace Orchards. There are totally 1000 houses in this area.
The number of houses involved in the project area 1s 400. Door to door collection,
after segregation 1s made. Three wheelbarrows and 1 tricycle have been arranged for
collection and transportation. The waste collected is dumped into the municipal
dustbins. 1/4" acre land has been sanctioned by BCC for composting and they will be
composting soon. Donations from Rotary Club for Rs. 50,000 will be used for

construction of compost pits. Rs.10/- is being collected as service charges.

Ragpicker’s Education and Development Scheme

This organization started at Xavier’s layout and Loyola layout, initially with
50 houses. They extended to other areas, as they were successful. The other areas
where they extended are Albert street, Prim rose street, Moyenivelle road, Loyolla
layout, Kings street and Brunton cross. These areas include 175 houses and some

offices. Quantity of waste collected i1s about 300 kgs everyday. Door to door
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collection of wet waste from houses and dry waste from office is collected. Three
tricycles are used for collection and 6 boys cover the area at different times. The
recyclables are sold by the ragpickers to agents. Presently waste collected is emptied
into the corporation trucks/lorries. They have plans to compost waste after receiving
permission from BCC. A service charge of Rs.10/- will be collected per household.

The entire activity of REDS is funded by Mananist, the religious Christian society.

Bangalore Oniavara Seva Coota (BOSCO)

This is an organisation working with street children of Bangalore. They are
involved in many services like medication and counseling day and night shelters etc.
Solid waste management activity is one such, which was started in 1992. Collection
of waste i1s done from schools and offices. 2 boys share 1 tricycle and one bicycle is
used for collection of waste paper. Rs.50/- is collected per month and extra amount is
obtained by selling recyclables. Uniforms and identity cards are provided to search

for job alternatives rather than only picking waste paper.

Civic Amenities and Cultural Association

This 1s situated at Indiranagar. 20 to 30 houses are covered. Segregation is
done at household level. Segregation and Composting is done at own garden space.
Corporation workers collect dry waste. They have plans of working in association with
Mythri Sarva Seva Samithi. They have plans of door to door collection with
segregation and to compost the waste after getting permission from the BCC. They

intend to collect Rs.15/- every month.
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Individuals involved in Solid waste management

1.Mr. Shashikumar, residing at Rajajinagar has started a project at 1992, which was
not in operation few months temporarily because of non-cooperation by neighbours.
However with several discussions with neighbours the project is on. 8 compost pits
are constructed in a garage with the adequate space available, above the ground level.
The kitchen waste is collected from ten houses. Aerobic composting is practiced in
these pits with active involvement of household members, particularly children. The
turnover expected 1s about 10-15 tons in 40 days.

2. Mrs. Umadev: started vermicomposting unit at her own garden space with the
entire garden waste and kitchen waste available. The information about the
technology was known through the newspaper. Specific details were collected from
Agricultural University She started with 20 worms and reared them in buckets and
multiplied them and built two cement blocks to accommodate them. The quality of
manure was extremely good and was enough to suffice for her garden. She practiced
it for two years. She had problems during monsoon season as she had not butilt a cover
and in summer season the worms were heat sensitive. They also had to be protected

from ants, lizards, sparrows and rats, which was duly taken care of.

PEAS- Program for Environment Education in Schools

This program is designed particularly for environmental awareness among
school children. Two blocks in Koramangala are taken and it covers 500 houses.
Two tones of waste collected has both wet and dry waste and is segregated at source.
They follow door to door segregation of waste. Waste collected is placed in tricycles
and 2 boys are involved in collection and transportation to a common place. The

waste 1s transported to disposal site.
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Gandhi Krishi Vignan Kendra
It began the operation of vermicomposting purely for academic purpose. They
made use of leaf litter within the campus. They follow vermicomposting within the

campus garden.

Practice in Hotels

The Taj West End Hotel, which occupies 20 acres, is an oldest and famous
hotel in Bangalore. The waste from the kitchens of the hotel was being sent to the
piggery previously. At present the Hotel has set up a pilot biogas digester wherein the
biogas is used for cooking instead of LPG. The technology was obtained from Tata
Energy Research Institute, Delhi. The installation cost of the plant was Rs.16, 000/-.
The gas obtained is used to burn one bumer in the staff cafeteria for 45 minutes in the

morning and in the evening.

Working of the plant. The raw material for the plant consists of vegetable cuttings

and food waste. 60 to 80 kgs of waste i1s fed into the inlet chamber and it 1s mixed
with sufficient quantity of water for easy flow into the digester easily. After the gas
gets digested the gas 1s directly taken through a pipeline. The slurry is used in the
garden as compost. It seems to be a messy process and is suitable in large places. The
time of production of gas does not coincide with the time that it is required in the
Hotel kitchen. Although it is not very economically viable initially, the hotel

authorities hope that it would sustain itself in the long run (CEE, 1998).
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Rajajinagar Solid Waste Management Programme

Ladies Association of Rajajinagar approached CEE and started SWM in 1996
Initially the garbage was collected and dumped in dustbins. Later land was
sanctioned in a park by the BCC where they are composting. They have appointed a
supervisor for the management of waste. Rs.10/- is collected every month.The
surplus amount after distribution of salartes from the collection i1s given to the

Swabhimana Committee. CEE and Swabhimana manage both this CBO.

Terra Pharma Bio-Technologies

Terra Pharma Biotechnologies limited was started when liberalization was
brought in India, as the future for chemical fertilizers looked bleak. This was due to
decreasing subsidies and eventually soaring prices. This project was started in 1991
as vermicompost production from urban waste. This 1s one of the first private
enterprise that produces manure at large scale from urban waste. The commercial
production started in January 1994 in 6 acres of land on Bannerghatta main road.
Expenimenting the process for three years was done before starting actual production.
Terra pharma is a public limited company with shareholders. 80-100 tons of garbage
is received from BCC. They have made their own arrangements for collection of
garbage. They have 6 trucks and presently the plant is in operation at Bannerghatta
where composting and vermicomposting 1s followed. Formulation to organic manure
is done according to crop requirement. 60 laborers, 1 supervisor, 6 office stall are

involved in the entire plant operation,

Organic waste without contamination of inorganic materials is needed for

quality production of vermi-compost. Initially they had a contract with BCC for

297



supplying of organic waste. But presently they lift vegetable market waste from
different places like Agriculture produce marketing corporations. They transport
waste using their own trucks. An informal contract for diverting corporation trucks is
made and the drivers are paid for it. On an average 60-80 tons per day and 25,000
metric tons per year of waste was procured for processing of compost. They even
collect poultry waste, waste from sugar mills, slurry waste from BWSSB etc for
which transportation is borne by these institutions. Black gold organic manure is sold

at Rs.6 to Rs.15 kg according to formulation. Bulk is sold at Rs.300/-per ton.

Sunrays Compost Limited

Sunrays composting plant was the outcome of Dr. Vamanacharya’s interest in
making use of garbage as a resource. His farm, which is twelve and half acres, had
papaya plantation initially. He was experimenting with various ways of composting
and had also tried to compost garbage. Using raw garbage led to the welcoming of

flies, rodents, and rats and finally destroyed the plantation.

He was looking for new ventures and was motivated by Excel’s technology,
which did not stress on segreg;lted waste and they also promised to buy back the
compost and market it.  Sunrays composting unit is a private firm started in October
1997 The plant is situated on Magadi road at the outskirts of the city. It covers
around 3 acres of land for the plant and the processing of garbage. The capacity for
garbage intake i1s about 300 metric tons per day but they are processing 100 metric
tons and the output is 20-30 tons per day. Compost production is around 6000 metric

tons per year. They have 20 laborers including the management. The capital

investment was three crores and the running costs are three lakhs per month. The firm
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has not incurred loss as such but the profit derived is low when compared o costs
incurred on the plant. He hopes that it will turn out to bring in some profits in the
long run. Municipal garbage 1s received from BCC everyday. They pay an annual fee
to the corporation, which is nominal. Unsegregated garbage is treated and turned.
Later it goes through a process wherein segregation of organic and inorganic waste is

done.

Excel Industries limited, Bombay, have evolved a technology of composting
which is referred to as the 'Excel Process’. Waste streams having large proportions of
organic waste containing e'nergy and nutrients for crops needs to be recovered through
biological and mechanical methods. The treatment and recycling is done by bio-
augmentation process employing the activity of microorganisms such as bacteria,
fungi, actionomycates and higher life forms. The growth of organisms is temperature
dependent and hence 1t is feasible on large scale in hot climatic conditions of India
and adjoining countries. There are a few problems in the process. The neighbors are
disturbed because of the nature of the plant. They complain about the rodents, birds
and traffic. Many people who have invested on land opposite the plant are in turmoil.
There 1s a temple and a chowltry who also dislike the plant in their vicinity.
Bangalore’s monsoon pattern also causes problems. Whenever it rains there is loss of
lakhs of rupees. Unless there is sunlight processing becomes difficult. Machines
require frequent maintenance because of the corrosive nature of the garbage. Many

times particles like plastic, cloth, coconut shells etc. get entangled in the process.

The profits are very marginal and returns are not in proportion to the

investment. The entrepreneur has a feeling that the government should make the
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venture attractive for the entrepreneurs. It has to protect and help the entrepreneur in
some ways. They need to invest in the project to a certain extent and also set a place
for a dump-yard and co-operate. They have to set a place for proper heat formation,
street lights at nights to make transportation easy and proper roads. Although he
agrees that segregation at household level would be the best alternative but he feels it
is suitable for the high and middle-income groups and not for the low-income groups.
They have very small houses and would be living in very poor conditions and a

different alternative needs to be provided for the low-income categories.

Sewage Water Treatment- Options

In the chapter on Technological options, the methods of night soil disposal is
of two types:-sewage and the non-sewage method. In the sewage method it involves
water carriage of excreta through a system of drains to a sewage treatment plant. The
non-sewage methods include two types, conservancy and the sanitary latrines. In the
conservancy method there are different types of disposal like trenching, composting,
incineration etc. In the sanitary latrines the different types are pit latrines, aqua privy,

septic tanks, handflush, water seal latrine and composting toilet.

Sewage method- Options

Broadly the options for sewage method could be contract, franchise, grants,
intergovernmental agreement and community based effort. Technological
development has been very advanced in the developed countries. It also needs huge
investment costs and maintenance expenditure. What could be feasible to each
country, depends upon the economic and technical feasibility of that country and has

to be chosen carefully accordingly. Many advanced methods are slowly being
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adopted 1n Bangalore and Class | cities. But in India most cities have not been able to

achieve even the elementary stage of sewage disposal.

Contract system of managing the plant with the monitoring of the local Board is
being followed in many cities. But, the Board need to follow strict supervision or
else there could be many loopholes.

Franchise is also a good method that can be adopted in this sector. As of now, it
has not been adopted in India. This service may not be affordable by many poor
people, as the charges could be high.

Grants method 1s where the people have to pay for the pollution cost. This is
being followed in many states but the charges charged is not appropriate which
means it is too low and does not meet the needed requirements.
Inter-governmental ugreement with regard to technology exchange is adopted in
many cities and also many foreign investors have invested. This trend is slowly
catching up. This is also a good option.

Community based efforts are followed in many Institutes, Hotels, etc. They invest

in the treatment plant and recycle the water and manage the system themselves.

Options: Non-sewage method

In this case there are more number of options, Contract, Franchise, Grants,

Consumer co-operatives, voluntary agency.

Contract can be adopted for areas as a whole. This could be feasible in suburban
areas or in small town’s etc. However, the services need to be regularly
monitored or else the quality of service may deteriorate.

Franchise and grants can be adopted with careful regulation. Market could take

over but as they are profit motivated, some poor areas will get neglected.
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o Voluntary associations seem to be best option. Although it may have some
management problems, it has been very successful.

Sulabh Shauchalaya has been one of the most innovative methods adopted both in

small towns and metropolitan cities. This was a revolutionary method that brought

about positive changes with respect to hygiene. The 'pay and use' toilet scheme is

affordable and it works out well, but they seem to be facing many problems with

regard to finance as the money received out of the collection does not seem totally

enough even to manage the shauchalayas.

Bangalore Scene
As already discussed 1n detail previously, Bangalore has adopted the sewage
method of disposal. They do have some missing links. This leads to sewage flow

into nearby lakes and ponds polluting the environment.

BWSSB mostly follows the system of contract for the plants, for its treatment
and with regular supervision of the Board. This seems to work out more cheaper and
efficient. They have many projects in progress with French and the Japanese with
regard to advanced methods of sewage disposal and construction of more sewage

plants.

Recycling water has been followed in ISRO, Indian Institute of Science
campus for horticulture, gardening and also for reuse in flushing the urinals and water
closets. They have been very successful in this regard. Recycling of water is also
being followed in many five star hotels for gardening and flushing of urinals and

closets.
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Various 1nstitutions that are involved in the process of solid waste
management and sewage water treatment have been looked into. Broadly the
prominent institutions can be categorized as the Government, Private entrepreneurs,
NGO’s and CBO’s. It 1s clear from their experiences that they all have been
contributing 1n different ways to solve the problem, All these institutions have a few
common problems and some specific ones. Segregation of waste is one of the main
problems that these institutions face. The quality of compost depends on the quality
of garbage. It 1s very important to segregate the garbage from toxic metals and

inorganic substances. To get segregated garbage 1s difficult,

KCDC plant has problems because the technology used is suited for
segregated organic waste. It generates problems while processing, clogging the
steving machines and causing injuries to be staff and also gives inferior quality of
compost. The segregated waste like debris occupies large land space, which would
otherwise be used for something else. The garbage received in KCDC 1s around 200
MT and only 50 MT can be processed per day. This has led to large amounts of
garbage backlog piled up (2 years). Thus the technology adopted with non-segregated
waste are some of the main problems faced.

The role of the local government 1n solid waste management has been present
from when it was formed. But the local government has not perfected in
management. It ts visible that over a period of time there has been increased
generation of garbage due to increase in population density and growth of the city.
The corporation is not in a position to handle the added responsibilities due to many
factors. Lack of funds is a problem and the existing funds are also not managed

properly leading to further complications.
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The numbers of pourakarmikas employed are not meeting the demand
required for services but again the employed workers are not monitored effectively.
There is lack of co-operation among the people because people are not aware of the
seriousness of the situation. There has been no serious attempts made to continuously
educate the people through mass media. There are no set-rules to be followed by the

people leading to irresponsible behavior.

Due to expanding of areas, many areas are given to the contractors to manage.
The corporation calls for a tender notification and the contractor with the reasonably
cheap bid 1s allotted the contract. Here again there is no set Performa to be a
contractor. Anybody could apply for the contract. This has led to corrupt practices.

Mostly, the influential people are the ones who are allotted the contract.

The contract notification is very feeble in terms of rules. Their role is not well
defined. They are asked to keep the areas clean by lifting the garbage. The method to
be employed and the number of times they need to collect, the time, all these are not
specified at all. This in turn leads to haphazard work with no proper regularity in
methods. Health Inspectors and Medical officers supervise them, but have a limited
role to play because of non-defined rules. This could lead to irregular cleaning, poor
quality in cleaning and encourages corrupt practices also. There have been instances
where contractors would save transportation costs by burning the garbage collected in
nearby open fields. A rule was passed to fine such offenders who caused air

pollution.

304



The lorry drivers employed by the BCC also do not have defined rules. The
number of trips and routes are not clearly specified. There have been corrupt
practices even among the workers in mismanaging the diesel allotted and the number
of trips not fully completed. They even sell the garbage to the farmers on the
outskirts of the city. This has turned into a profit-making venture by the people
employed in transportation. This explains the fact that the funds are being
mismanaged. They are not meeting the expected demand of the services required.
The money spent 1s getting concentrated on collection and transportation and
insignificant amount on treatment of solid waste. All these factors signify system

failure.

NGO’s are another sector who is doing a lot of work in this field. They have
created awareness and tried to educate the people in various areas. Various NGO’s
almost follow similar pattern in collecting waste. They have chosen different areas
and organized households in managing waste. Ragpickers are employed and a
minimum fee is collected for collecting garbage. The collected funds are used for
paying salaries, maintenance of pushcarts to buy uniforms, gloves and shoes for the
waste pickers. Most of them are involved in collecting and not all are into
composting. NGO’s are dependent on funding from different agencies- foreign
funding, private funding etc. they are interested in creating a system wherein they

would withdraw once the system 1s established.

It i1s important to see if cost on respective institutions are met and if they tally
with the WTP of households to bear the cost. The NGO's and CBO's are the only

institutions who are charging the households and providing services. It is also
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important to note that there is variation in the amount of charges collected and also
services provided between different NGO's. Majority of the NGO's are concentrating
on collection of garbage and not disposal. However, few of them have taken
permission from the corporation in acquiring land in the local parks and have adopted
composting, vermi-composting technologies. They have found the whole process

very cost-effective.

The NGO's take the responsibility to initiate the corporation or any private
sponsor to bear the investment cost of the project. Various citizen groups adopt
different types of compost pits with varying costs. But it has been observed that the
dimensions of each of these pits rarely change, except for building material and style

(CEE, handbook).

The charges charged for the door to door collection service varies between
NGO's. The minimum 1s Rs.5/- and maximum Rs.50/- (at RMV II stage). The basic
expenses work out as follows.

Table No.2- Expenditure pattern of Non-government organizations

Number of houses 200 300 500
Number of supervisors 1 1 1
Number of waste retrievers 2 3 5

Amount spent on salary Ix1000=1000 1x1000=1000 1x1000=1000
2x500= 1000 3x 500=1500 5x 500=2500

TOTAL Rs.2000 Rs.2500 Rs.3500
Collection 200x10 300x10 500x10
Rs.10/- month Rs.2000 Rs.3000 Rs.5000
Balance per month -0- Rs.500 Rs.1500

Source: CEE booklet
The remaining balance 1s spent for minor repairs, buying or replacing of

uniforms, gloves, shoes or for planning other projects of public interest such as
maintaining the park etc. It is evident that the system is proved cost-effective. The

cost on the Institutions and the WTP of the households to bear the cost is appropriate.
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However, the method of charging the households is on a flat charge basis irrespective
of waste generation and income levels. This could be adjusted in LIG areas where the

WTP may be much less.

Among NGQO's where composting is adopted the revenue derived is more and
scems profitable. The profits could be utilized for further strengthening of the system
and more incentives for the waste retrievers. However the drawbacks of N.G.O's are
that they are generally weak on financial and administrative structure and with hmited
technical capabilities. Many of them are small and cannot cover large areas. But still
their role 1s important and 1t 1s also necessary to retain their expertise. As seen by
experiences of many countries, their role has been very effective in bringing about
changes both in the government sector as well as in installing a sense of responsibility
among the people.  Therefore it is important to enlarge their financial and

administrative base.

The NGO’s seem to be working well, but they face many problems on their
way. It can be seen from their experiences that motivation works but takes long time.
Frequent motivation is needed as the residents get careless over time. They have to
constantly motivate them regarding segregation. Although majority of the people pay

the minimum amount that 1s expected from them, but a few refuse to pay at all.

After the NGO’s take lot of effort in management and organization, people
don’t seem to takeover the responsibility of the system and carry on the work.
Nobody wants to take turns or evolve a method of continuing the established system.

This leads to system failure and the efforts of the orgamzation and their purpose to
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solve the problem fatls.  But they have to be encouraged because people get
awareness and cducated over time, bridging the gap between the local government

and the people of the locality.

Extenstve participation when information is inadequate could delay decision-
making. Some communtties with political influence reject disposal centers because of
its impact on property values, aesthetics or safety. To diffuse opposition it is
necessary to give communities control over how the project is sited and designed and
also make compensatory payments. Government’s having shortage in funds will tend
to cut expenses. This decision will usually affect the poor communities. But all these
could be solved to a great extent with more organization and planning. Experiences

show that increased participation will also be cost-effective.

Another disadvantage as seen by experience has been that decentralization in
decision making will reinforce the power of local elite's. Therefore in such cases,
strong supervision 1s needed to overcome local elite's. As projects involve voluntary
provision of labor, participatory approaches would widen income differentials. More
thought has to be done on ways to ensure that participatory approaches are able to
balance the claims of different groups. Large benefits can be obtaine:i by

participation with due organtzation.

CBO’s are another group where residents themselves have association’s in
particular areas. They with the help of NGO’s, Corporation, Private donors set up the
system. But it works as long as there is no interference by political authorities or

misunderstanding and differences among the members of the association. Community
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organizations often require strengthening through technical assistance, management

training and gradually increased levels of responsibility.

Private entrepreneurs have entered into this field in composting, briquetting,
whose experiences have proved successful to a certain level. They expect more co-
operation from the BCC in this regard and hope for more profit in the long run.
Although they have not faced loss the profit margin has not been low and also not in
proportion to the investment's made. Giving maximum support by providing
infrastructure facilities can encourage private entrepreneurs. Continuos supply of
garbage and site allotment in arcas where there will not be opposition from neighbors

around.

Informal sector 1s another group of the private sector who have a network
from ragpicking till recycling recyclables like glass, paper, plastic and cloth. This

sector has been successful, economically.

After looking into the problems faced by the various institutions, it is
necessary to bring about a feasible solution to the problem. The suitable option with
regard to solid waste management would be to concentrate on centralization mainly
and decentralize certain roles by involving residents. BCC should have well defined
roles and specified work given to the employees concerned. They should involve the
residents in each street to sign and mark the date and timings. The residents could take
the responsibility in turns. The contractors engaged or the BCC workers, both should
follow this method. This would involve the people and the government and strict

rules should be followed. This is an option that could be tried.
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The other option could be to adopt privatization. The private contractors
should take over specified areas, collect the garbage, sell it or compost it and make
profits out of 1t and pay the corporation certain fixed amount. The private contractors
should abide by the rules of managing the specified areas neatly as per the conditions

of the corporation.

Simultaneous efforts with regard to disposal should be considered. The
various technological options have been discussed and composting seems to be the
most feasible option. This could also be handed over to private entrepreneurs and can

be managed by the corporation itself,

Although the role of the NGO’s has been successful in many areas, it is not a
feasible option to depend on the NGO’s totally. This is because they depend on
foreign funding and cannot take over responsibility of managing the area
permanently. NGO's act as orgamizing and motivating institutions. CBOQO’s also face
problems of interference and differences, which would lead to the failure of the
system. But their role can be encouraged because they strive hard in creating civic

sense among the residents.

Finally it can be concluded that centralization with defined roles and a certain
degree of decentralization with regard to involvement and management would be
feasible. The other option could be to fully privatize with fixed amount to be given to

the corporation.
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Sewage water treatment is managed by BWSSB and the working of the plant
is given for contract with the supervision of the Board. The failure of the Board in
reaching perfection in treatment of water is due to many reasons. They have been
functioning on a deficit budget for more than a decade. This is the main drawback.
The finances borrowed are aiso not spent in a well-planned manner. There has been
huge wastage of resources because of lack of foresight and holistic approach to solve
the problems in building treatment plants. The Board has privatized by contracting
the work of treatment of plant but has not been able to meet the Pollution control
standards. Also the treatment piants are not being used to its full capacity because of
the missing links. The missing links connecting the sewage to nearby lakes and

rainwater drainage. This improper planning causes damage in both respects.

However total privatization cannot be a suitable venture. Planning with
centralization and privatization jointly with more defined roles would be a good idea.
Decentralization can be adopted by privatizing area wise and strictly monitored by
pollution control boards. This could be adopted as an experiment in two or three
areas and see if it's practical and efficient. Community based efforts should be
encouraged by creating awareness and giving incentives. It can be said that it is
important to be flexible to options. There should be more defined roles in the
departments functioning with strict monitoring and evaluation. Also, scope should be

given to privatization.
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Chapter Nine

Summary and Conclusion

Urbanization has made a profound impact on the environment. The
deterioration in environmental quality is visible in different areas: - Air pollution,
Noise pollution, Water pollution, disposal of solid waste and sewage water and health
and sanitation. This study focuses on the economic dimensions of urban pollution
control and its treatment, with respect to Bangalore City. The study limits itself to
urban waste, specifically on municipal solid waste management and sewage water

treatment. Industrial pollution is not included in the study.

The urban authorities have to decide up to what level waste can be treated
economically. Technically viable options may be available to treat waste into useful
goods and convert water into potable water more fully. But the technology has to pay

for disposal and treatment of waste can be one such useful criterion.

There is also the problem of financing the cost of urban waste disposal and
treatment. Even if some economic goods are recovered from wastes they may not
cover all the costs incurred. It is difficult to pinpoint the pollution unlike industries
because waste generated is too scattered. It 1s generally observed that higher the
income, larger the property, greater is the propensity to use water and generate both
solid and liquid wastes. These costs have to be covered using appropriate methods.
The role of the informal sector and the role of various institutions also need

assessment.
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Objectives of the study

1. To comprehend the nature and magnitude of the problem of urban pollution-both
solid waste and sewage water in the city of Bangalore, and how far it is handled.

2, To analyze the economic burden imposed on the Bangalore municipal corporation
(which handles solid waste) and the BWSSB (which handles water supply,
disposal and treatment) in the light of their financial position.

3. To see how the financial burden is presentlv met and identify the magnitude of
economic constraints faced in fuller treatment and in achieving a healthier and
pollution free urban environment, and to see whether fuller treatment is feasible

in terms of demand or willingness to pay and costs.

4. To develop a scientific charge to meét the financial requirements of pollution
treatment based either on the 'polluter-to-pay' principle or benefit principle.

5. To probe into the economics of alternative technologies of treatment of urban
pollution.

6. To understand the organizational and institutional problems of urban pollution
control, including the role of ragpickers, and private efforts for pollution control
and on the basis of the findings of the study, to structure a more appropriate policy
for solid/liquid waste management.

Methodology- The study is conducted in the city of Bangalore. Both primary and

secondary data are used in the study. Secondary data was collected from BCC ,
BWSSB, Karnataka State Pollution Control Board, Sub-Registrar's Office,
Department of Health and Family Welfare Services and Kamataka Slum Clearance
Board.  Information about technical aspects were collected from different

organisations by consulting scientists and other personnel working in this area.
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Various NGO's functioning in different areas were consulted regarding their

experiences in practical management.

Contingent Valuation method was used for collecting primary data from
households. 400 houscholds were interviewed for both the problems solid waste and
sewage water. Contingent Valuation method is a survey based method to value
environmental goods. People have hidden preferences with regard to all
environmental changes. It is assumed that people are capable of transforming

environmental preferences into monetary units by creating a hypothetical market.

Experience of other countries in dealing with these problems, the functioning
of BCC and BWSSB, the local authorities in management of the problem and impact
of urban pollution on property values, morbidity and slums are analyzed. Important
dimensions necessary for efficient management of the problem lies in appropriate
cost-effective technological options, appropriate pricing for the polluters, financial

management and institutional options- all these are analyzed.

Environmental quality is considered as an environmental good or an item of
scarcity.  Scarcity in this context means that the demand for a hgh level of
environmental quality 1.e the demand for avoidance of environmental pollution
exceeds the supply at a zero price. Pollution problems have increased with economic
development. Most environmental problems relate to common property in nature,
collective property ownership of resources which has traditionally meant no

ownership at all and free access to all users. Demand for natural resources has
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increased the limited capacity to absorb wastes leading to environmental

deterioration.

From the equity implications of government environmental quality programs,
the central point that emerges is environmental programs entail complex re-
distributional effects that are difficult to trace apart from measurement problems.
Attempts are made to make some realistic assessments of the potential for effective
government actions. The alternatives are regulation and prohibition, fiscal measures
including various kinds of taxes and subsidies and direct government production of
environmental services. These strategies pose clear alternatives for the main thrust of

government environmental policy.

As environmental problems are very complex and multidimensional in nature,
it 1s very difficult to bring out unique or simple solutions. With the existing primitive
knowledge of the fundamental nature of the environmental problems it has been
considered desirable to go in for a mix of anti-pollution measures and complete
prohibition of certain hazardous emissions. Also solutions aimed at individual

pollution sources need to be somehow co-ordinated in an overall economic policy.

As the main thrust is on economic dimensions of urban pollution control, the
urban planners have to decide upto what level waste can be treated economically.
Technically viable technologies and also economically feasible ones have to be

adopted. Therefore the need 1s to develop a criterion on what is affordable.
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The demand for willingness-to-pay for avoidance of pollution and economic
demand for goods that are recovered should cover the costs incurred in the disposal
and treatment of urban wastes both liquid and solid. Appropriate method for charging
the polluters are to be based on a mix of methods on Polluters pays principle and

Ability to pay principle.

Experiences of other countries-Experiences of various countries were looked into in

detail. Comparison between developed and developing countries management
methods were analyzed. Basically the developed countries have adopted economic
instruments to introduce more flexibility, efficiency and cost-effectiveness into
pollution control measures. These instruments are adopted as incentives to polluters
to choose their own means of pollution control. Command and control approach,
Organization and perfect monitoring methods to avoid polluters from adopting
devious methods have added to their success. Mass propaganda for using recycled

products has improved marketing and thereby completing the recycling loop.

Developing countries face economic, social, technical and institutional
constraints. They need is to develop institutional capacity supported by economic

instruments and develop their own strategies suited to local conditions to fare well in

managing the problem.

Magnitude of Urban Pollution- In Bangalore it is analyzed by looking into the

functioning of the BCC and BWSSB in detail. BCC’s health department deals with
the solid waste management. It can be observed that the concentration has been more

on collection and transportation and the disposal aspect i1s neglected. Even the
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collection and transportation process is not perfected and have many loop holes.
There i1s a wide network of Informal sector indirectly helping waste management.
Plans to manage hospital waste is a recent concept. Steps are initiated by discussions
between the Corporation, NGO's and in M.S. Ramaiah hospital-Community health

cell to manage hospital waste separately with special care.

Major cause for poor management can be termed as system failure due to poor
organization, lack of data and research, increasing urbanization, lack of co-ordination
between departments, lack of funds and inability of municipal government to fix the

prices of services.

Both water supply and sewage treatment 1s managed by the BWSSB. The
treatment levels are still at the secondary stage at the sewage treatment plants. Plans
to adopt tertiary treatment are in progress. The treated water 1s not meeting the
Poltution Control Board’s standards due to many problems encountered. Many small
industries let out effluents without treatment and the plants are not designed to treat

such toxins.

Sewage water management 1s neglected compared to water supply. Lack of
revenues to adopt better methods of treatment, inability of the Board to fix the right
price for services provided, lack of co-ordination between departments and lack of
proper implementation of policies by policy makers are constraints faced in proper

management.
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Effects of Pollution- Impact of Urban pollution on property values is evident. The

property values have decreased as and when pollution has increased. However,
infrastructure also has influence on property values, it not only increases property
values, but even dampens the impact of differences in pollution levels. However, in
some hghly commercialized areas pollution levels or infrasturctural facilities do not
influence the property values. The property values are determined by access to

business centres and activities.

The data was collected from Health and Family Services Department. The
trend tn the overall morbidity rate caused due to Air and Water pollution does not
show significant results. However analysis of specific diseases Asthma and
Bronchitis (Air borne) Amoebiosis and Gastroenteritis (water borne) on an average
show an increasing trend. The number of slums and density of population have
increased tremendously with quality of life deteriorating badly. The efforts made by
the local authorities seem inefficient and insufficient to the growing problem of

slums.

Technology-An important dimension to solve the problem of solid waste and sewage
water is the economically viable technological options. The comparative costs of
solid waste technologies like Composting, Vermicomposting, Incineration, Fuel
pellets and Bio-methanation are analyzed. A mix of technological types is suggested
and first priority 1s given to composting. The technological options with regard to
sewage water are described but comparative costs are not discussed due to vastness of
the project analysis requirements and are not possible by a single researcher. But a

study which has proved that sewage water treatment is cost-effective and results
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obtained are good, in terms of environment quality and water quality and also adds to

saving of watcr resources.

Pricing of Urban services- Financing of waste disposal is another dimension. Pricing

of urban services has been a complex problem faced by local authorities. Many
methods have been tried over time to find an appropriate system of charging. A
detailed situation of the BCC’s and BWSSB’s financial situation, cost incurred on
them to provide services like solid waste management and sewage water treatment in

Bangalore has been looked into.

An attempt is made to see the WTP values by the people. Among the
households surveyed, majority agreed to pay but it 1s of minimal value irrespective of
Income, Educational levels and different locations. However people in the High
income group and Middle income group agreed to pay more compared to those in the
Low income group. The survey is subjected to strategic bias i.e the people quoted low
WTP values because they are aware that the tax will be based on their quoted values.
This implies that a tax based on WTP as such is not likely to yield much revenue as
long as people are not adequately aware of the problem. Therefore the local
authorities should levy the tax in the basis of costs incurred by it, provided it is

reasonable and cost effective.

The demand for avoidance of pollution and economic demand for goods that

are recovered as reflected in willingness-to-pay, should cover the costs incurred in the

disposal and treatment of urban wastes both liquid and solid. Appropriate method for
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charging the polluters are to be based on a mix of methods on Polluters pays principle

and Ability to pay principle.

Role of Institutions- Responsive and effective Institutions suited to the administrative

practices of a country would help in effective government action in solving problems
and in good management. Local participation is another important aspect to be
considered for effective regulation and management of the government. NGO’s play

a great role in this regard.

The role of Institutions and Institutional options with respect to solid waste
management and sewage water treatment has been looked into in detail. The existing
institutional practices in Bangalore, the role of the government, NGO’s, private
entrepreneurs and individual efforts are analyzed. NGO’s have made a significant
contribution in organizing the system, the private entrepreneurs have fared well and
individual efforts seem encouraging. The government’s efforts seem inadequate.
Recycling industry by the informal sector is a system by itself, operating in parallel to
the formal sector. It is operating smoothly as it provides immediate economic gains
and also without any official sanction. Centralization by local governments seems a
better option because efforts based on NGO’s have failed when they withdraw from
managing the system. In many areas people have not come forward to take up the
responsibility and sometimes it has failled due to lack of co-operation among

members, residents etc.

Private entrepreneurs are faring well but expect better support and response

from the government to make their work easier. They face hurdles like public
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agitation, improper infrastructure like roads, lighting etc,. Individual efforts are worth
undertaking but needs encouragement and support. With respect to sewage water
treatment, it 1s upto the economic and technical feasibility that institutional options
have to be adopted. Contract system is the method followed in Bangalore. Inter
governmental agreement with regard to technology exchange is adopted in many
cities and has even attracted some foreign investors. Community based efforts are
followed usually by Institutes, Hotels etc. Sulabh International an NGO, has done
tremendous service with regard to sewerage facility and sewage treatment methods

adopted on a smaller scale.

Findings of the study

1. Rapid Urbanization has led to increase in environmental pollution in Bangalore.
There 1s an increasing trend in the generation of solid waste and sewage water
generated over time. (Solid waste generation has increased from 1400 metric tons
in 1983-84 to 2500 metric tons per day in 1997-98. Water requirement has
increased from 157 million litres per day in 1971 to 705 MLD per day in 1995. 80
percent of the water used results into sewage).

2. Developed countries and some Asian countries have fared well because of
combination of policies adopted like economic instruments, command and control
approach, feasible technologies and good management and organizational
techniques. Developing countries have many constraints that have to be rectified.

3. BCC’s failure in management of Waste is due to system failure. BWSSB’s failure
in management is because of poor funds and also system failure. BWSSB i1s not

able to recover even operating costs for water charges.
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4.

|oo

'

Environmental pollution tends to reduce property values, increase morbidity rates
and adversely affects quality of life in slums.

Failure to adopt technically feasible, cost-effective technologies and poor
management have led to failures improving urban environment.

Inability of the local authorities in pricing the services and mismanagement of
existing funds has led to the failure in financial management. People are not
charged for solid waste pollution.

Only 30 percent of the water bill was charged as sewerage cess. Presently, 1t
is included in the water charges itself. Willingness-to-pay survey shows that
among the households surveyed 80 percent of the people were willing-to-pay to
avoid solid waste and sewage water pollution. The households surveyed belonged
to HIG, MIG and LIG groups. But on the whole, the WTP values have been low.
Therefore taxes have to be Jevied on the basis of costs incurred by it and not by
the WTP. The costs have to be reasonable and expenses on pollution control
incurred are cost effective.

Charges for solid waste pollution should be based on a combination of 'polluter-
to-pay' principle and 'ability-to-pay’ principle.
Different Institutions have made efforts to solve the problem positively and it has

been effective in setting up a system.

Conclusion

Pollution problems always existed due to urbanization but presently, it has

increased to an extent that the earth cannot clean it up the natural way. The

magnitude of solid waste and sewage water pollution has increased in Bangalore over

time. The BCC has not been efticient enough in the management of solid waste.
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Adverse impact of pollution is clearly visible with respect to property values,
morbidity and slums. Pricing of urban services is a complex problem faced by the
local authorities. BCC and BWSSB face problems, the services are under priced and
the quality of service 1s also poor. But urban pollution can be avoided or atleast

minimized by attacking the problem using right methods.

Waste generation should be controlled at source and next step would be
recycling of the remaining residues. Composting is a cost-effective technology that
should be widely adopted 1in Bangalore. Vermi composting is the next option that
could be done at micro levels also. However, the type to technology to be used is to
be decided by the Board based on feasible technology and economically viable one.
Institutions like Hotels, Institutes should be encouraged to set it up at micro levels

also.

As majority of the people that 15 80 percent are willing-to-pay a minimum
amount, 1t can be adopted initially for the people to get used to paying for pollution
control The charges should be based on a combination of 'ability-to-pay' and
'polluter-to-pay' principles. With respect to sewage water it can have a certain
minimum amount and charges should increase according to usage. As the charges are
low with respect to sewerage, it needs to be hiked accordingly. Also, the collected
charges should be used for treatment specifically. Charges adopted for avoiding
pollution and the money obtained out of recycled waste would cover the treatment
costs and would be profitable in the long run environmentally and economically. Due
10 non-availability of data with respect to household's income in Bangalore, it was not

possible to estimate the revenues the BCC and BWSSB could expect if a levy was
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imposed. However, 1t is observed that majority among (80 percent) were willing to

pay among the 200 households surveyed.

Responsible institutions and strengthening of the existing institutions 1is
important in solving the problem. It is important to be flexible to various options.
There should be more defined rules for the departments to function with strict
monitoring and evaluation at every stage. Also, scope should be given to

privatization.
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Appendix 1.

INSTITUTE FOR SOCIAL AND ECONOMIC CHANGE {PRIVATE }
NAGARABHAVI, BANGALORE-72

Number:

Date:

ECONOMIC DIMENSIONS OF URBAN POLLUTION CONTROL IN
BANGALORE CITY

WITH SPECIAL REFERENCE TO SOLID WASTE MANAGEMENT AND SEWAGE WATER

TREATMENT
Questionnaire on Sewage water treatment / Solid waste management.
CEDD> <CFDD <KD <KD <SS <<CEFDDS <SS <SS (CHSD <SS <<k

Name:

Address:

Age: Gender: Income:

Educational Qualification:

Is your house own or rented? R 0 Carpet area in square feet:

1. What in your view is the current state of environment? (In general)
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2. To what extent do you consider the current state of the environment a problem?
(in general)

serious problem something of a problem not a problem at all

3. To what extent do you consider yourself interested in environmental problems?

Interested not interested somewhat interested

4. How have you expressed this in your activities?

5. To what extent do consider yourself informed about the sewage water pollution in
Bangalore?
Very well informed fairly well informed not informed at all

6. What in your view is the main reason for the problem?

{PRIVATE lack of awareness lack of strict | not enough do not
}poor among the people | rules money with the | know
management BWSSB

by BWSSB

7. To what extent do you consider sewage water pollution as a problem?

a sertous problem something of a problem not a problem at all

8. What measures do you think are necessary in your view to combat the detertoration of

the environment by sewage water pollution?

9. To what extent are you willing to co-operate in dealing with this problem?
(with your increase in willingness to co-operate, there will be decrease in cost of

treatment and hence in taxes or charges to meet this expenditure)

a. Will not keep the taps open unnecessarily.
b. Will recycle water used in kitchen for gardening,
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c. Please express your own ideas if you have any.

Read this information given below, and then continue 1o question 10.

There 15 an urgent need to solve the problem of sewage water pollution. Several
reasons like not recycling waste water, lack of awareness among the people not to waste
water, common pipes for water from kitchen, bathrooms and toilets. Industrial and
Hospital wastewater let out without treatment, Financial constraints for treating waste
water and adopt technologies to reuse sewage water etc, have led to serious
environmental pollution. It will take a long time for Bangalore to recover from this,

unless we consider the problem seriously.

Some of the immediate measures that can be adopted are:

(1) Educate the people not to waste water or use water unnecessarily in their daily routine
of work.

(2) Laws to be made strict particularly requiring industries to treat water before they let
out.

(3) To have separate connections for toilets and kitchens, so that water used in kitchen
can be used for gardening,

(4) Requining large Hospitals to set up sewage treatment plants.

(5) Increase the charges for sewage let out from households, so that they will meet the
maintenance cost and if possible adopt technologies for recycling, composting,

aquaculture, Biogas production and generation of electricity.

Situation A: If the measures above will be adopted immediately, the situation in the next
century will be as follows:
(1) Public health will improve considerably.
(2) Ground water and surface water pollution can be avoided.
(3) Co-operation by the people at source level by not wasting water on the whole will
help a great deal.
(4) When water is treated, it can be used for irrigation, in industries, for gardening
and various other ways.
(5) New technologies like Biogas production and others can be adopted which will

help in procuring raw materials.
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Sttuation B: If the measures are not undertaken immediately, the effects will be very
serious in the next century.

(1) Sewage water causes serious ecological hazards like ground water pollution and
surface water pollution and can enter the food chain causing various health
hazards.

(2) Sewage water contains trace agents of bacteria, protozoa and intestinal parasites
causing infectious and diseases like cholera, malarnia and gastro-enteritis in man
and animals.(A lot of people in Bangalore die because of these diseases).

(3) When wastewater is let into a lake, it affects fisheries and recreation.

(4) It causes mosquito menace and bad smell.

10. Read the consequences in situation B. To what extent do you consider it a problem if

we were to achieve Situation B?

a serious problem something of a problem not a problem at all
11. To what extent do you think it is important to achieve Situation A?
Important Fairly important unimportant

Sewage water pollution i1s one among the various environmental problems.
Deterioration of environment from solid waste pollution, air pollution etc should also be
considered. So you may have to pay for environmental improvement of not only sewage

water but also for reducing other forms of pollution also. Having this in mind,

12. What is the maximum amount you will be willing to contribute every month to

achieve complete eradication of the problem.

Circle the number in the following table of the amount equivalent or closest to your

maximum.
1.Rs.0 5.Rs.20 9 Rs.40
2Rs.S 6.Rs.25 10.Rs.45
3Rs. 10 7 Rs.30 11.Rs.50
4Rs.15 8.Rs.35 12.More than Rs.50
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Il'you have circled 12 please give your maximum amount -
If you have circled 1 go to question 13.

If you have circled a different number go to question 14.

13. Would you please explain why you are not willing to contribute in order to achieve

a situation where there will be no problem of sewage water. Please tick the reason in the

following, which apply to you.

o Other people with higher incomes should pay more.

o I do not think it is necessary to prevent the problem of sewage water pollution.

o [ would like to pay but cannot afford 1t/ the people causing the pollution should pay

e [am already contnbuting towards prevention of sewage water pollution in a different
way

o [am already paying enough to improve the environment.(Explain)

14. To what extent did you find it difficult to set a maximum amount to achieve
complete eradication of the problem?
very difficult fairly difficult not difficult at all

Please explain your answer briefly.

15. Are you willing-to-pay in proportion to the sewage water generated in your house?
If the numbers of people are more in your house, the quantity of sewage generated will be

more.
Yes No

Please give your reason.

16. How much are you willing to pay per month for reducing solid waste pollution?

17. How much do you think other people of your income should contribute for treatment

of sewage water pollution?
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18. How do you think we should charge the people for sewage water pollution?

a. User-charge based on amount of sewage let out from every household
b. Flat charge for every household

¢. Charge based on size of household

d. In the form of a surcharge on property tax

e. You're own suggestion

19. To what extent 1s the information in this survey about sewage water pollution new to
you?

New some of it 1S new not new at all

20. To what extent do you think the problem of sewage water pollution is more serious
than before you participated in this survey?

more Serious Somewhat more serious no change
21. Do you think the BW.S.S B will provide you with better services or do you want
N.G.O's like Sulabh Shauchalaya to manage and to extend their service to

households, as they have been concentrating on the community at present?

22. Do you have any suggestions to make about dealing with the sewage water pollution

problem?

330



BCC

BWSSB

CBO

Y

IENR

KSPCB

KSCB

NGO

SWM

wWTP

Glossary

Bangalore City Corporation

Bangalore Water Supply and Sewerage Board
Community bases orgamization

Contingent valuation

-nergy and Natural Resources

Karnataka State Pollution Control Board
Karnataha Slum Clearance Board

Non government organization

Sohid waste management

Willingness-to-pay
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