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Solid Waste Management 

1.0 Introduction 

Waste is an unavoidable by-product of human activities. Economic 

development, urbanization and improved living standards in cities contribute to 

increase in the quantity and complexity of generated solid waste. If 

accumulated, it leads to degradation of urban environment, stresses natural 

resources and leads to health problems. While cities all over the world are 

facing high levels of solid waste, the situation in developing countries is more 

acute due to inadequate provision of basic services (Senkoro, 2003).  

Municipal corporations of the developing countries are not able to handle the 

increasing quantity of waste, which leads to uncollected waste on roads and 

other public places. The public sector is unable to deliver services effectively, 

regulation of the private sector is limited and illegal dumping of domestic and 

industrial waste is a common practice. In general, solid waste management is 

given a very low priority in many countries. As a result, very limited funds are 

provided to the solid waste management sector by the governments, and the 

levels of services required for protection of public health and the environment 

are not attained. The problem is acute at the local government level where the 

local taxation system is inadequately developed and, therefore, the financial 

basis for public services, including solid waste management is weak. 

Improper solid waste management leads to substantial negative environmental 

impacts (for example, pollution of air, soil and water, and generation of 

greenhouse gases from landfills), and health and safety problems (such as 

diseases spread by insects and rodents attracted by garbage heaps, and diseases 

associated with different forms of pollution). Municipal (or local) authorities 

charged with responsibility of providing municipal solid waste management 

services (together with other municipal services) have found it increasingly 

difficult to play this role. The difficulty has been aggravated by lack of 

effective legislation, inadequate funds and services, and inability of municipal 

authorities to provide the services cost-efficiently. Further, changing lifestyles 

and consumerism has led to generation of new and special wastes. Waste 
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management systems in developing countries are often found incapable of 

frequent adjustment to match these changing demands. 

1.1 Types of Solid Waste 

Solid waste can be classified into different types depending on their source: 

 Municipal Solid Waste – Household waste, construction and demolition 

debris, sanitation residue, and waste from streets are considered as 

municipal solid waste. This waste is generated mainly from residential and 

commercial complexes. 

 Hazardous Waste – Waste that may contain toxic substances is referred as 

hazardous waste. Such waste is primarily generated by industries (such as, 

metal, chemical, paper, pesticide, dye, refining, and rubber goods 

industries), hospitals and households.  

 Biomedical Waste – Waste generated during the diagnosis, treatment, or 

immunization of human beings or animals or in research activities in these 

fields is referred as biomedical waste. It may include wastes like sharps, 

soiled waste, disposables, anatomical waste, cultures, discarded medicines, 

chemical wastes, etc. This waste is highly infectious and can be a serious 

threat to human health if not managed in a scientific manner. It has been 

estimated that of the 4 kg of waste generated in a hospital at least 1 kg 

could be infectious.  

1.2 Health Impacts of Solid Waste 

With increase in the population and the rising demand for food and other 

essentials, there has been a rise in the amount of waste being generated daily 

by each household. This waste is ultimately thrown into municipal waste 

collection centres from where it is collected by the area municipalities to be 

further disposed into the landfills and dumps. However, either due to resource 

crunch or inefficient infrastructure, not all of this waste gets collected and 

transported to the final dumpsites. If at this stage the management and disposal 

is improperly done, it can cause serious impacts on health and problems to the 

surrounding environment. Waste that is not properly managed, especially 
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excreta and other liquid and solid waste from households and the community, 

are a serious health hazard and lead to the spread of infectious diseases. 

Unattended waste lying around attracts flies, rats, and other creatures that in 

turn spread disease. Normally it is the wet waste that decomposes and releases 

a bad odour. This leads to unhygienic conditions and thereby to a rise in the 

health problems. The plague outbreak in Surat is good example. The group at 

risk from the unscientific disposal of solid waste include – the population in 

areas where there is no proper waste disposal method, especially the pre-school 

children; waste workers; and workers in facilities producing toxic and 

infectious material. Other high-risk group includes population living close to a 

waste dump and those whose water supply gets contaminated either due to 

waste dumping or leakage from landfill sites. Uncollected solid waste also 

increases risk of injury and infection. 

1.3 Environmental Issues  

The decomposition of waste into constituent chemicals is a common source of 

local environmental pollution. This problem is especially acute in developing 

nations. Very few existing landfills in the world‟s poorest countries would 

meet environmental standards accepted in industrialized nations, and with 

limited budgets there are likely to be few sites rigorously evaluated prior to use 

in the future. The problem is again compounded by the issues associated with 

rapid urbanization. As land becomes scarce, human settlements encroach upon 

landfill space, and local governments in some cases encourage new 

development directly on top of operating or recently closed landfills.  

A major environmental concern is gas release by decomposing garbage. 

Methane is a by-product of the anaerobic respiration of bacteria, and these 

bacteria thrive in landfills with high amounts of moisture. Methane 

concentrations can reach up to 50% of the composition of landfill gas at 

maximum anaerobic decomposition (Cointreau-Levine, 1997). In well 

designed and well-sited landfills there is the potential for methane recovery; 

few landfills in the developing world are designed to capture and make use of 

methane; in all of Latin America and the Caribbean, only three such landfills 

were in operation, all in Chile (Thomas-Hope, 1998). Generally the required 
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capital for methane recovery installations is lacking, and the low price of 

commercially produced gas does not make methane recovery an economically 

viable enterprise. In the absence of proper methane venting and/or flaring, the 

gas seeps into porous soil surrounding the waste and eventually migrates into 

basements and homes, posing an explosion risk. Carbon dioxide is a second 

predominant gas emitted by landfills; although less reactive, buildup in nearby 

homes could be a cause of asphyxiation.  

A second problem with these gasses is their contribution to the enhanced 

greenhouse gas effect and climate change. Both gases are major constituents of 

the world‟s problem GHGs; however while carbon dioxide is readily absorbed 

for use in photosynthesis; methane is less easily broken down, and is 

considered 20 times more potent as a GHG (Johannessen, 1999). Hoornweg et 

al (1999) report that for every metric ton of unsorted municipal solid waste 

(containing 0.3 Mt carbon), 0.2 Mt are converted to landfill gasses. Of this gas, 

carbon dioxide and methane each comprise 0.09 Mt. Since it is believed that 

landfill gasses supply 50% of human-caused methane emissions and 2-4% of 

all worldwide greenhouse gasses (Johannessen 1999), this is clearly an area of 

concern in global environmental issues.  

Liquid leachate management varies throughout the landfills of the developing 

world. Leachate poses a threat to local surface and ground water systems. The 

use of dense clay deposits at the bottom of waste pits, coupled with plastic 

sheeting-type liners to prevent infiltration into the surrounding soil, is generally 

regarded as the optimum strategy to contain excess liquid. In this way, waste is 

encouraged to evaporate rather than infiltrate. The need for such measures 

depends largely on climatic conditions, as arid areas with high rates of 

evapotranspiration will not have nearly the potential for leachate problems as 

areas with high rainfall or snowmelt. Current practices in the developing world 

range from absolutely no leachate management (unofficial dumps or those 

operating continuously for years without „sanitary‟ specifications) to discharge 

into municipal sewer and sewage systems, direct discharge into surface water 

systems (rivers), multi-pond aeration and settlement systems, chemical 

treatment facilities, and recirculation systems (Johannessen, 1999). 
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2.0 Solid Waste Management – Conceptual Basis 

Broadly, the material flow stream of waste from generation to ultimate disposal 

comprises the following: 

 Generation 

 Collection / Transportation 

 Processing 

 Disposal 

Accordingly, SWM encompasses the full range of activities for these streams, 

from the generation of used materials to their disposal. Resource recovery 

includes all activities of waste segregation, collection and processing which are 

carried out taking into consideration the economic viability of the material. Re-

use and recycling provide an opportunity to capture some of the values from 

the waste. Of these two techniques, reuse is a simpler process involving 

reutilization of material in its end-use form without the necessity of 

reprocessing. Recycling, on the other hand, involves processing waste through 

remanufacture and conversion of parts in order to recover an original raw 

matter (Thomas-Hope, 1998; Beede and Bloom, 1995; Beukering, 1994).  

The collection of waste and its recovery from different waste generating points 

is carried out by many agents, formal and informal, which represent a variety 

of organizational structures and relationships (Cointreau, 1987). In most 

developing countries, including India, urban SWM comes under the auspices 

of the local municipal bodies who are the main formal stakeholders responsible 

for the collection, removal and disposal of garbage from public places and for 

the maintenance of dumping grounds. Sometimes the private formal sector, 

such as private contractors and small and large reprocessing enterprises, as 

well as the non-government and community based organizations, assist the 

municipal authorities in collecting, treating and disposing waste. 

Alongside the formal sector, in developing countries resource recovery and 

recycling activities are also marked by the involvement of the informal sector. 

This comprises waste pickers, itinerant waste buyers and middlemen such as 
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junk dealers and wholesalers. This informal sector mostly refers to those 

employers which are classified as “own account” workers, e.g., unpaid family 

workers and those who collect and treat mostly unregistered waste material 

(World Bank, 1995).  

2.1 Integrated Solid Waste Management 

It was the environmental movement in the late 1960s which formally presented 

integrated SWM as a guiding principle for managing societies‟ refuse. Since 

this was also a period of economic prosperity in most industrialized countries, 

waste managers were not constrained by narrow budgets. Thus, until the 

economic recessions of the early-1980s the new paradigm of integrated SWM 

was widely implemented in industrialized countries (Schall, 1995). Integrated 

SWM is a very broad concept. Figure 1 shows the overall framework, although 

it is not intended to be an exhaustive list of categories. Essentially integrated 

SWM implies that decisions on waste handling should take into account 

economic, environmental, social and institutional dimensions. Economic 

aspects may include the costs and benefits of implementation, the available 

municipal budgets for waste management, and the spin-off effects for other 

sectors in the economy in terms of investments. The environmental dimension 

may consist of local problems (i.e., increased risk of epidemics and 

groundwater pollution), regional problems (i.e., resource depletion and acid 

rain), and global problems (i.e., global warming and ozone depletion). Social 

aspects include employment effects for both the formal and the informal sector, 

impact on human health and ethical issues such as the use child labour. Finally, 

the institutional dimension of integrated SWM aims to develop a system which 

effectively involves the main stakeholders. 

The integrative aspect lies in the trade-off between these four dimensions. For 

example, in certain situations, although recycling may be preferred from an 

environmental perspective, the economic costs involved or the presence of 

institutional complications may prevent waste recycling from being promoted 

and implemented in integrated SWM. This is the case, for example, with 

recycling polyethylene bags in industrialized countries, where the 

environmental benefits are limited when weighed against the high labour costs 
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and the absence of sufficient infrastructure. Obviously, trading-off between 

these four dimensions is a rather complex exercise. The actual integration can 

take place at various levels (Lardinios and Klundert, 1997): 

 

(Source: Schall, 1995) 

Figure 1. Framework for analyzing the concept of Integrated SWM 

1. The use of a range of different collection and treatment options. These 

include prevention, recycling, energy recovery and sound landfilling of 

solid waste.  

2. The involvement and participation of all the stakeholders. These may 

include waste processors such as formal and informal recyclers, waste 

generators such as households, industry and agriculture, and government 

institutions such as waste managers and urban planners. 

3. The interactions between the waste system and other relevant systems 

such as industry. For example, product design at the industry level can 

have a significant impact on the „recyclability‟ of the product after 

consumption.  
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It is difficult to include all these aspects at the same time, since the factors 

affecting solid waste management are constantly changing For example, 

income and population growth contribute significantly to the amount of waste 

which has to be managed. Similarly, differences in educational background and 

environmental awareness results in varying attitudes of waste generators. 

Finally, technological progress in the field of waste management is rapid, so 

certain technologies may outdate more rapidly. These problems are more 

severe in developing countries where limited municipal budgets for waste 

management exacerbate the difficulties of integration. As a result, policies tend 

to focus mainly on the waste hierarchy.  

2.2 The Waste Hierarchy 

The waste hierarchy is accepted as a key element in integrated SWM. The 

hierarchy is based on environmental principles which propose that waste 

should be handled by different methods according to its characteristics, i.e. a 

certain amount should be prevented either by reducing the content of waste or 

by reusing the waste; another share of the waste stream should be converted 

into secondary raw materials; some parts can be composted or used as source 

of energy, and the remainder may be landfilled (Figure 2). Reality does not 

adhere to this environmentally based sequence. Indeed, in developing 

countries, a large quantity of waste is dumped in an uncontrolled manner, or 

worse, burned in the open air. Obviously, these options do not belong to the 

waste hierarchy because of their unacceptable high levels of environmental 

damage. These latter two options are therefore added in the shaded area. 

Although this ranking of waste management options provides policy makers 

with an effective base, integrated SWM goes beyond the waste hierarchy. It is 

generally known that the hierarchy has to be applied in a flexible way and it is 

only intended as a general guideline to achieve the best environmental solution 

in the long term. Still, the hierarchy has always been subject to fierce criticism 

for various reasons. First, although the ranking may indeed be correct in terms 

of environmental pressure for certain materials, this is not the case for all 

materials or products. For instance, it may be better to recycle an old 

refrigerator rather than reuse it because its inefficient energy consumption 
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creates more environmental damage than the recycling related burdens. 

Second, the hierarchy only refers to environmental effects and not to economic 

or social criteria. Obviously, these aspects can not be ignored.  

 

Figure 2. The Waste Hierarchy 

Therefore, many believe that the options should not be ranked in a particular 

order but should be considered as a “menu” of alternatives. “It is not a question 

of good and bad waste management options or technologies. Rather, each 

option was equally appropriate under the right set of conditions addressing the 

right set of waste stream components” (Schall, 1995).  

3.0 Differences between SWM in High and Low-income Countries 

Experiences and lessons can be drawn from the different management 

measures adapted across the world – based on three perspectives: waste 

generation, collection and disposal, and recovery and recycling. 
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Waste Generation 

On a global level, approximately two-thirds of a kilogram of waste per person 

per day is generated. Yet, the difference between high and low income 

countries is considerable, especially in terms of composition. As economic 

prosperity increases, the amount of solid waste produced consists mostly of 

luxury waste such as paper, cardboard, plastic and heavier organic materials. 

On the other hand, waste densities and moisture contents are much higher in 

developing countries. In addition, the hazardous content is quite high in 

developing countries since the regulatory and enforcement system to control 

such waste disposal are usually non-existent or not operating. This is a 

particular problem with waste from hospitals located within the city area, 

which is often found mixed with municipal waste in open dumps and landfills 

(Indapurkar, 1996). 

These differences mean that waste management systems in each region require 

distinct approaches. For example, as the waste content in developing countries 

is highly organic and susceptible to rapid decay, the emphasis of the SWM 

process in these countries should be on the collection process. Studies have 

shown that expensive collection trucks and compactors developed and used in 

industrialized countries are difficult to operate and maintain, and are unsuitable 

for narrow lanes, the high traffic density and the nature of waste in developing 

countries. 

Waste Collection and Disposal 

The level of service for waste collection also varies markedly. In most 

industrialized countries services have expanded to the extent that over 90 per 

cent of the population (and 100 per cent of the urban population) have access 

to waste collection. This is not the case in developing countries (UNEP, 1991). 

The failure to provide adequate collection services poses a serious threat to 

human health in many developing countries (WHO, 1992). Yet, it should be 

noted that municipal services in developing countries are handicapped by 

limited finances and an ever-increasing demand on urban services. 
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In many developed countries, burial in controlled landfills continues to be the 

most prevalent means of disposing of solid waste including hazardous waste - 

about 70 per cent of urban solid waste is disposed off in this way in the United 

States and most European countries. Incineration and recycling also play a key 

role in the management of urban and industrial waste. It is worth noting that 

these options are particularly popular in highly densely populated countries 

such as Japan and the Netherlands. In contrast, in developing countries the 

prevalent methods of solid waste disposal is through uncontrolled dumping or 

burning on open ground or city streets (UNEP, 1994; Cointreau-Levine, 1997). 

This often results in more pollution and loss of salvageable economic value 

(Bartone, 2000; UNEP, 1994; Beede and Bloom, 1995). 

Waste Recovery and Recycling  

In recent years there has been a surge of interest in waste recovery and 

recycling in both the developing and developed world. Among the 

industrialized countries recycling activities are on the increase, primarily due to 

the political pressure of public opposition to disposal sites, and the economic 

pressure of the high cost of waste disposal attributable to land shortage, 

increasing costs of sanitary landfills, the unwillingness on the public‟s part to 

have landfills located in “their backyards”, and stringent regulatory standards 

of waste disposal (Cointreau and de Kadt, 1991; UNEP, 1994). In developing 

countries, on the other hand, which are still grappling with the basic task of 

collecting garbage, recycling of waste is carried out in direct response to 

industrial demand for materials to use as raw materials; i.e., what is being 

recycled has some commercial sale value (Cointreau and de Kadt, 1991). 

An important feature of waste recovery and recycling in low income, 

developing countries is the involvement of the informal sector. Studies reveal 

that this sector is mainly engaged in the recovery and re-sale of most of the 

recyclables and is highly labour intensive. But notwithstanding their significant 

contribution to waste recovery and recycling process, their role in urban waste 

management is not recognized and their earnings continue to be meager 

(Cointreau and de Kadt, 1991). Waste recovery and recycling processes in 

poorer developing countries are based on market considerations, in the sense 
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that it helps to create economic value out of waste. In the resource poor 

developing countries, this has a positive impact on the economy. There is also 

the added benefit of providing a source of livelihood to many economically 

deprived persons who would otherwise be unemployed. 

4.0 Strategic Aspects of Solid Waste Management 

To achieve sustainable and effective waste management, development 

strategies must go beyond purely technical considerations to formulate specific 

objectives and implement appropriate measures with regard to political, 

institutional, social, financial, economic and technical aspects of MSWM. 

While political aspects deal with the formulation of goals and priorities, 

determination of roles and jurisdiction, and the legal and regulation framework, 

the institutional aspects are concerned with the distribution of functions and 

responsibilities. The social aspects of MSWM include the patterns of waste 

generation and handling of households and other users; the financial aspects of 

MSWM deal with budgeting and cost accounting , capital investment, cost 

recovery and cost reduction issues; the economic aspects are concerned with 

the impact of services on economic activities, cost-effectiveness of MSWM 

systems, macro-economic dimensions of resource use and conservation; and 

finally the technical aspects are concerned with the planning and 

implementation and maintenance of collection and transfer systems, waste 

recovery, final disposal and management of hazardous waste. The following 

figure provides an overview of the conceptual framework for MSWM 

involving all these aspects.  
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Goals 
 

To promote the health  To protect the quality  To promote the efficiency  To generate employment 
and well-being of the   and sustainability of the                   and productivity   and income 
entire urban population urban environment                    of the urban economy 
 

Overall Aim 
 

To establish sustainable MSWM systems which meet the needs of all citizens, including the poor 

Strategic Objectives 

Political Institutional Social Financial Economic Technical 

Determine MSWM 
goals and priorities 
 
Define clear roles 
and jurisdiction for 
MSWM 
 
Establish an 
effective legal and 
regulatory framework 
 

Devolve responsibility 
and authority 
for MSWM to local 
governments 
 
Establish effective 
municipal institutions 
for MSWM 
 
Introduce appropriate 
management 
methods, procedures 
and service targets 
 
Build municipal 
capacity for MSWM 
 
Increase efficiency 
and through private 
sector involvement 
Extend lower cost 
MSWM service 
through community 
participation 

Orient MSWM to 
the real needs of 
people, including the 
poor, women & 
children 
 
Encourage proper 
waste handling 
patterns by the 
population 
 
Raise people’s 
awareness of MSWM 
problems and 
priorities 
 
Mobilize community 
participation in local 
waste management 
 
Protect health and 
socio-economic 
security of waste 
workers 

Establish practical 
and transparent cost 
accounting and 
budgeting systems 
 
Mobilise adequate 
capital investment 
resources 
 
Raise sufficient 
revenues for 
recurring expenses 
-ensure adequate 
O&M 
 
Improve the 
efficiency and 
reduce 
costs of MSWM 
service 

Promote economic 
productivity & 
development 
through adequate 
MSWM service 
 
Environmentally 
sound waste 
collection, recovery 
and disposal 
 
Ensure long-term 
economic effectiveness 
of MSWM 
systems 
 
Promote waste 
minimization and 
material efficiency 
 
Generate employment 
and incomes 
in waste management 

Achieve low lifecycle 
cost of waste 
management 
facilities and 
equipment 
 
Technology that 
facilitates user and 
private sector 
collaboration 
 
Ensure that 
technical systems 
effectively limit 
environmental 
pollution 
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Strategic Objectives 

Political Institutional Social Financial Economic Technical 

Relative priority of 
collection services 
in relation to safe 
waste disposal 
 
Priority attributed to 
waste minimization 
reduction and 
recovery 
 
Meeting the service 
needs of irregular 
and illegal 
settlements  
 
Mix of instruments 
for waste 
management: 
regulations, 
incentives and/or 
motivations 
 
Contribution of 
ESAs to MSWM 
policy formulation 

Optimal distribution of 
functions and 
responsibilities? 
 
Devolution of 
MSWM responsibility 
in spite of 
limited local 
government capacity 
 
Involving local 
governments in 
system planning 
and development 
 
Responsiveness of 
waste management 
to real needs and 
demands 
 
Raising the professional 
standing of 
waste managers 

Adaptation of waste 
management 
services to the needs 
of poor 
households and 
women 
 
Effectiveness of 
awareness building 
or direct community 
involvement 
 
Equity of MSWM 
service access to the 
poor 
 
Collaboration with 
and support of 
informal waste 
workers 
 

Failing incentive of 
local institutions to 
use available cost 
accounting methods 
 
Use of collected 
revenues for the 
intended MSWM 
purposes 
 
Incorporating 
incentives for cost 
reduction and 
efficiency 

Trade-off between 
low-cost waste 
service and 
environmental 
protection 
 
Control of 
industrial and 
hazardous waste in 
spite of small, 
scattered sources 
 
Trade-off between 
efficiency of waste 
service and 
employment 
creation 
 

oherence of 
technical systems in 
spite of differing 
requirements and 
decision makers 
 
Estimation of lifecycle 
costs of 
technical alternatives 
 
Appropriate 
standards for 
sanitary landfill 
design and 
operations 

(Source: Schübeler et. al, 1996) 

Figure 3: Overview of the Conceptual Framework for MSWM 
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5.0 Use of Economic Instruments in Solid Waste Management 

The upshot of the discussion above is that an increasing proportion of urban 

dwellers in developing countries, particularly the urban poor, lack access to 

municipal solid waste management services and, consequently, suffer from 

pollution-related environmental and health problems. Fortunately, there are 

ways of dealing with or, at least, minimizing this problem. One of the ways is 

to use well designed economic instruments to create the requisite incentives.  

While laws and regulations, what is generally termed as „command and 

control‟ instruments (CACs), are the most prevalent mode of solid waste 

management, interest in the use of economic instruments (EIs) is growing. 

Whereas CACs prescribe the standards to be complied with on what, how, 

when, where and how much to produce, consume, emit and clean up, EIs are 

much more flexible and non-prescriptive over actions required. This allows 

economic agents to dynamically innovate ways of cost-effectively complying 

with the minimum standards specified. In other words, economic agents chose 

the level of pollution on the basis of their marginal cost/marginal benefit 

equation, by trading with the level of pollution above or below the minimum. 

The 1992 Rio Declaration on Environment and Development endorsed the use 

of EIs for the achievement of sustainable development (Principle 16). In solid 

waste management, EIs promise to improve the delivery of services and thus 

lessen the solid waste problem. The main strength of EIs as policy instruments 

is the potency of incentives or disincentives in making polluters go beyond 

what is required by laws and regulations. Clearly, therefore, the success of EIs 

is dependent on successfully implementing regulatory controls. For EIs to work 

effectively, the regulatory standards need to be clear and the compliance 

enforcement capacity adequate. In a given country, the harmonious balance 

between CACs and EIs depends on local conditions and preferences.  

5.1 Taxonomy of Economic Instruments for Solid Waste Management 

In order to ease the choice of economic instruments for specific solid waste 

management targets, a properly laid out menu is also important. Although the 

literature reveals a general agreement on key subcategories of economic 



16 

instruments, there are still notable differences. The taxonomy of IDB (2003) 

groups the EIs into three main categories: revenue raising, revenue providing, 

and non-revenue instruments. 

Revenue Raising Instruments 

These include the various kinds of user charges (levies or taxes) for the 

provision of collection, transportation and final disposal services. These are 

directed at “internalizing” the externalities associated with the production, 

transportation and disposal of wastes. The revenue raised from such charges 

may then be earmarked for solving the specific problem for which the charge 

was levied. There are many examples of charges and taxes that fall under the 

category of revenue raising economic instruments as mentioned in the box 

below. Under this category are also subsidy removal schemes which are meant 

to compensate for the cost of solid waste collection, transportation and 

disposal. In as much as subsidies find vast applications, they are especially 

desirable in situations where polluters cannot be easily identified. On the other 

hand, subsidy removal is aimed at discouraging production and consumption 

behaviour that is harmful to the environment. 

 

Revenue Providing Instruments 

These include subsidies of different kinds that seek to directly reward desired 

behaviour (waste reduction, improved management, or recycling) rather than 

penalize the behaviour to be discouraged. Subsidies can be direct payments, 

Revenue Raising Instruments  
 Pollution charges, based on pollutant loading; 

 Waste generation charges, based on waste quantities and degree of waste hazard; 

 Waste user charges, based on collection and disposal services received; 

 Waste tipping charges, to unload at transfer or disposal facilities; 

 Product charges or fees to handle disposal of problem products, such as batteries, tyres and 
refrigerators; 

 Disposal taxes, added to disposal charges to influence disposal choices; 

 Pollution taxes, added to user charges to influence choices for pollution reduction; 

 Eco-taxes, added to non-renewable energy production or fuels to influence energy demand and 
fuel choices; 

 Presumptive taxes, based on presumed levels of pollution; and 

 Renewable resource taxes, on virgin materials to influence demand for their use and motivate 

recycling of secondary materials. 
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reductions in taxes or other charges, preferential access to credit, or in-kind 

transfers like the provision of land or other resources. These instruments tend 

to reduce revenues available to the authorities. Examples of revenue providing 

economic instruments used in solid waste management are presented in the box 

below. 

 

Non-revenue Instruments 

These instruments, which include deposit-refund programmes, combine the 

incentive effects of charges (when a good is purchased and the deposit is made) 

and subsidies (when the good is returned or otherwise handled properly and the 

deposit is refunded) for the management of solid waste. Other incentive-

creating policies can include property rights based instruments a well as legal-

/information based instruments. Under this sub-category are found liability 

laws and performance bonds (which increase the financial cost of irresponsible 

waste handling or disposal); performance disclosure (in which information 

about the performance of a waste producer or handler affects its financial 

condition by affecting public standing); and general public education (to alter 

the demand for environmentally- improved waste management).  

Creation or facilitation of markets is a measure relevant to all parts of the 

product and waste cycle. Policies to promote more competitive markets in 

Revenue Providing Instruments 

 Tax credits and tax relief, allowances on property taxes, customs duties, or sales taxes to motivate 

investment in waste management improvements; 

 Charge reduction, based on proof of recycling or reuse in reducing wastes requiring collection or 

disposal; 

 Tax rebates, for pollution savings or energy efficiencies; 

 Environmental improvement funds, established to support pollution reduction, resource protection, 

energy efficiency; 

 Research grants, to stimulate technology development; 

 Carbon sequestration funds, to encourage purchase of lands that rejuvenate air quality, sometimes 

as a trade-off by polluters; 

 Host community compensation, incentives given by host communities to accommodate waste 

transfer or disposal facilities;  

 Development rights, long-term leases of land and development rights provided to private 

companies building waste treatment and disposal facilities, or to those finding remedy to and 

reclaiming old disposal sites. 
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waste management services, instead of the usual direct public administration of 

waste management, can alter the incentives for participation in the provision of 

the services; the incentives of the public to rely upon the services, and the 

fiscal condition of public authorities. Experience with tendering long-term 

contracts to private service providers illustrates this type of economic 

instrument. Specific examples of non-revenue economic instruments used in 

solid waste management are provided in the box below. 

The solid waste collection and disposal industry has undergone dramatic 

changes over the past two decades. First, the structure of landfills has changed 

from local town dumps to large regional landfills equipped to reduce the 

negative externalities associated with garbage disposal. Second, Japan, much 

of Europe, and the northeast regions of the United States have turned to 

incineration to manage residential solid waste since the 1970‟s. Financially, 

incineration has been most successful where land is scarce (and hence the costs 

of landfills are high). Some still question the environmental benefits of 

incineration. Third, the portion of solid waste that is recycled has risen sharply 

over the past decade. This growth has been facilitated by greater government 

involvement designed to encourage households to separate waste. The growth 

in the supply of recycled materials has resulted in a short-run glut of materials, 

and governments have been active in finding markets for these materials. 

Several states in the U.S. have passed an assortment of policies with this goal 

in mind. Finally, roughly 4000 local communities in the U.S. have begun to 

price garbage by the bag. These local programs have helped to pay the rising 

costs of disposal in some areas, and they provide an incentive for households to 

recycle more. 

The extent to which these programs produce positive net benefits is still 

debated in the economics literature. As residential solid waste became a more 

important issue to policy makers, intellectual attention from economists 

increased. The number of economic papers devoted to residential solid waste 

and recycling has risen sharply over the past 10 years. The bulk of these papers 

provide empirical estimates of the effects of government policies on household 

disposal behavior. Another portion is devoted to prescribing the efficient policy 

approach. Most models support the use of some form of a “deposit-refund” 
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system. The deposit or advanced disposal fee could be applied at either the 

point of production or purchase. The refund or subsidy to recycling could be 

given to households that recycle or to firms that purchase recycled materials. 

Other economic models support a tax on virgin material or a direct tax on the 

household‟s disposal choices.  

 

Even though the economic literature has reached some consensus over the 

choice of policy directives, very few of these recommendations have been 

pursued explicitly by the policy-making community. Advanced disposal fees 

exist only for some products in some countries. Explicit recycling subsidies are 

also few and far between. Deposit-refund systems have been implemented only 

for beverage containers and have only been implemented in some countries. 

Perhaps additional work could design structures for these policies to help 

minimize the administrative costs. On the other hand, many jurisdictions 

already have implicit deposit-refund systems on all goods, to the extent that 

they impose a general sales tax on all purchases and use some of the money to 

pay for free curbside recycling collection.  

Many economic predictions have been confirmed by empirical work: a higher 

price per bag of garbage is found to reduce demand for garbage collection, and 

Non-revenue Economic Instruments 
 Product life cycle assessment, which predicts overall environmental burden of products and can be 

used in certification programmes; 

 Deposit-refund, deposit paid and refund given upon product return for reuse; 

 Take-back systems, where manufacturers take back used products or packaging; Procurement 
preferences, evaluation criteria adding points for products with recycled content or reduced resource 

demand;  

 Eco-labelling, which notes product‟s recyclable content and whether product is recyclable; 

 Recycled content requirements, laws and procurement specifications noting the precise recycled 
content required; 

 Product stewardship, which encourages product designs that reduce pollution, include the full cost of 
solid waste recycling and disposal, reduce wastes and encourage recycling; 

 Disclosure requirement, in which waste generators are required to disclose their pollution; 

 Manifest systems, precise cradle-to-grave tracking of hazardous wastes; 

 Blacklists of polluters, published lists enable consumers to consider whether to buy from polluting 
companies; 

 Liability insurance, liability assurances by contractors and private operators; 

 Bonds and sureties, guarantees for performance by contractors and private operators; 

 Performance-based management contracting where oversight contractors commit to overall service 
improvements; and 

 Clean City competitions which reward neighborhoods‟ and cities that have improved cleanliness. 
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higher incomes are found to increase waste for disposal. Other behaviors are 

not yet well understood, however, such as observed amounts of recycling even 

when households have no incentive to recycle.  

6.0 Conclusions 

Solid waste management issues represent major problems to the governments 

of developing nations. As poorer nations grow and develop, improvements in 

infrastructure and technology should help to overcome barriers to the safe 

disposal of urban waste. Environmental regulations, intelligently designed to 

protect the health and integrity of ecosystems and human populations, should 

be created and enforced now in order to prevent the need for costly remediation 

measures in the future. For solutions to be environmentally and economically 

sustainable, priorities need to be adjusted to give appropriate weight to the 

needs of all stakeholders in developing countries, including governments, 

affected landowners, and the rural and urban poor. Adopting an integrated 

approach using appropriate technology is a major component to ensuring that 

solid waste problems are addressed in a manner which provides for the greatest 

common benefit.  
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