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The main subject selected by the Environment Net-
work of the Regional Policy Dialogue during its Feb-
ruary 12–13, 2003 meeting in Washington, D. C was
the application of economic instruments and incen-
tive-based mechanisms in the environmental man-
agement sector. To date, the countries in the region
have relied primarily on the application of command-
and-control instruments as part of their environmen-
tal management agenda. There is growing interest in
the region —and much to be learned— regarding how
economic instruments can be applied effectively and
efficiently in order to properly complement the tra-
ditional command and control approach.

This report seeks to encompass the main ele-
ments of these discussions in the area of solid waste
management. The improvement of the solid waste
management is one of the main environmental pri-
orities for most Latin American and Caribbean coun-
tries, since it would directly improve the living
conditions for millions of people, particularly in terms
of health effects. The report includes documents pre-
pared by professionals with significant experience
with solid waste management. Their work shows that
the selection, design and implementation of an ap-

propriate economic instrument is a complex process
that requires extensive knowledge and information
on the function and application of such instruments.
The report also shows that there are a wide variety of
economic instruments available to chose from when
designing solid waste policies and action plans, but
that, in order to generate exemplary results, the par-
ticular instrument that is utilized must be chosen
carefully according to the specific conditions of the
situation in which it is to be applied.

The Inter-American Development Bank consid-
ers it important and necessary to disseminate the
discussion of the II Meeting of the Environment Net-
work of the Regional Policy Dialogue to enhance the
regional understanding of this very relevant topic.
This report is likely to be of particular interest to
those seeking to draw lessons learned from the glo-
bal and regional experiences provided. Some of the
cases described in the report may also prove useful
as a guide in the development and design of eco-
nomic instruments. As this report demonstrates,
economic instruments, when properly applied, can
have a positive impact on solid waste management
in the region.

Foreword

Nohra Rey de Marulanda Carlos M. Jarque
Manager Manager
Integration and Regional Programs Sustainable Development
Department Department
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Economic instruments have drawn increasing atten-
tion in recent years as important tools for reinforcing
and implementing environmental legislation while
simultaneously contributing to sustainable develop-
ment. Specifically, economic instruments for solid
waste management promise to both lessen the size of
the solid waste management problem and improve
the delivery of solid waste collection and disposal
services. The 1992 Rio Declaration on Environment
and Development endorsed the use of economic in-
struments as a means to obtain a sustainable
environmental improvement. This endorsement ad-
dresses a development strategy wherein there is a
continuous effort to balance economic and environ-
mental needs. In each country the conditions affecting
the choices will be different. Each country will need
to choose those economic instruments that have a
potential for improving its own particular situation.

The objective of the report is to present the main
documents that were discussed in the II Environmen-
tal Dialogue in the context of the topic “Economic
Instruments for Solid Waste Management: Global
experience and their applicability in Latin America
and the Caribbean”. This is part of the Network’s ob-
jective to disseminate, transmit and share relevant
technical material produced by the Dialogue.

The report has been organized into two chapters
based on separate works of individual authors that
were presented at the II Dialogue meeting. The first

chapter of the report contains an overview of global
experiences with the application of economic instru-
ments in solid waste management. It is divided into
four sections beginning with a description of the solid
waste sector and of management practices and op-
portunities for the use of economic instruments in
the sector. Section two presents an empirically ex-
emplified typology of these instruments. Section three
outlines criteria for choosing among economic in-
struments in the solid waste sector and, finally, section
four presents general recommendations.

The second chapter contains the syntheses of four
case studies of the use of economic instruments for
solid waste management in three countries in the re-
gion. The first studies the collection and disposal of
solid waste in Santiago municipality and recycling in
La Reina municipality in Chile. The second analyze
Rio de Janeiro’s improvement of its urban trash and
garbage services. The third studies experiences with
Sustainable Recycling of PET Bottles in Rio de Janeiro.
Finaly, the experiences and lessons learned from the
use of economic instruments to finance a solid waste
management project in Montebello municipality in
Colombia are described in the fourth study.

Examples from a wide range of high-income and
developing countries are included in the review table
at the end of the report with numerous references,
most of which are accessible through the internet ci-
tation provided in the bibliography.

General Introduction





COSTS OF SOLID WASTE SERVICES

Unit labor prices (e.g., salary/month) are relatively
low in developing countries, so there is an erroneous
tendency to think that solid waste service costs are
also low. While unit labor prices of solid waste ser-
vices are low in poor countries, unit capital costs for
trucks, unit prices for spare parts, and fuel prices are
all relatively expensive. The relatively high prices of
these items in developing countries reflect the fact
that the items have a high foreign exchange compo-
nent. In addition, customs duties commonly further
increase these prices by as much as 100%. Overall
labor costs tend to be high because of unproductive
labor practices, redundant labor, and irrational ser-
vice routes. In addition, the task of collecting waste
in poor countries is often greater than it is in high-
income countries. Residents tend not to fully
cooperate with the service and do not always put their
waste at the curbside in a covered container. Instead,
they use cartons and baskets and sometimes just make
a small pile, which means a considerably greater ef-
fort for collectors. Furthermore, because of the dense
development as well as the hot climate, daily collec-
tion is commonly necessary, as opposed to the weekly
collection more typically found in high-income coun-
tries. The result is that a family in a poor country
may have to spend a significantly greater portion of
its income to fully cover solid waste services than
might be spent by a family in a high-income country.

Solid waste management therefore amounts to a
significant expense in developing countries. Many
cities in developing countries spend from 20% to 40%
of their municipal budgets on a combination of street
sweeping, solid waste collection and disposal. Table
2 provides a perspective on how the costs are allo-
cated in countries of various income levels.

SOLID WASTE
MANAGEMENT

Solid waste quantities and related environmental
problems are growing quickly globally. Solid waste
generation is a function of private consumption ex-
penditure, and thus it is correlated to gross domestic
production, population growth, and increase in in-
come. In high-income countries, private consumption
expenditure generally falls between 50% -70% of gross
domestic product, and in absolute terms, it has grown
20%-50% over the last decade in most of these coun-
tries (OECD 2001). High-income countries produce
about three times more general municipal waste per
person than developing countries, and significantly
higher quantities of hazardous wastes (Cointreau et
al. 2000). As more countries achieve higher economic
standards of living, the solid waste burden on the
Planet’s environment will increase, possibly affecting
water and air quality, both locally and globally. How-
ever, higher standards of living tend to correlate with
increased capacity to manage the solid waste that is
produced. The following Table 1 provides a perspec-
tive on municipal waste generation as it relates to
income levels and urbanization.

Economic Instruments for Solid Waste
Management: Global Review1

1 This chapter is a modified and amplified version of a docu-
ment entitled Economic Instruments for Solid Waste Man-
agement –A Global Framework Paper, by Sandra Cointreau,
with input from Constance Hornig on matters of solid waste
regulatory controls, financial instruments, and service con-
tracting. Nancy Cunningham developed case example mate-
rial on Philadelphia, PA., and  Maya Cointreau conducted
literature search and provided final editing to the original
version of the document, which was presented at the II dia-
logue meeting of the Environment Network. Contributions
and final editing of this text were provided by Niels Holm-
Nielsen and Michael Toman.
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 Among the environmentally acceptable solu-
tions, sanitary landfill is often the disposal method
of choice because it usually presents the lowest cost.
Sanitary landfill costs roughly 3-8 times more than
open dumping with some grading to maintain truck
access to the working face. Incineration is a capital-
and energy-intensive option that is 5–10 times more
costly than sanitary landfill for developing coun-
tries, and composting is 2–3 times more costly. The
ranges are due to considerable geographical differ-
ences in the cost structures. Incineration and
composting, like sanitary landfill, should be de-
signed to comparable environmentally acceptable
standards. Because they are substantially more costly
than sanitary landfill, they are typically only con-
sidered when appropriate landfill is unavailable
within a reasonable direct haul distance. Additional
transfer system costs for reaching more remote sites
may offset some of the savings of choosing sanitary
landfill. Also, sales of recovered energy or compost
could cover some of the cost differential. Collec-
tion costs generally amount to 70–80% of the total
costs for competent solid waste management. Thus,
the most economical choice between different forms
of solid waste management can vary greatly over
geographic regions. In northern European countries
like Denmark, where most fuel is imported, land

costs are very high, groundwater aquifers are high
and costly to protect during land disposal, and dry
combustibles in waste require to be source segre-
gated, the costs for waste-to-energy may be
competitive with those of sanitary landfill (Klarer
et al. 1999). In countries like the U.S. or Canada
where some fuel is locally produced, land costs are
reasonable, and wastes are not segregated to get a
dry combustible fraction, burning is considerably
more costly than sanitary landfill. In general, land
disposal remains the predominant means of disposal
throughout the world, with sanitary landfill stan-
dards mostly limited to application in high-income
countries and open dumping being the norm in
lower-income countries.

SOLID WASTE MANAGEMENT
AND THE ENVIRONMENT

Because solid waste is largely composed of organic
matter, any method of waste disposal contributes
to greenhouse gases. Open dumps contribute car-
bon dioxide gas as air pollution, and can have
significant particulate emissions when openly burn-

TABLE 1

 GLOBAL PERSPECTIVE ON SOLID WASTE QUANTITIES

Low Income Middle Income High Income
Country Country Country

Mixed urban waste – large city
(kg/capita/day) 0.50 to 0.75 0.55 to 1.1 0.75 to 2.2

Mixed urban waste – medium-sized city
(kg/capita/day) 0.35 to 0.65 0.45 to 0.75 0.65 to 1.5

Residential waste only
(kg/capita/day) 0.25 to 0.45 0.35 to 0.65 0.55 to 1.0

Notes:

1. Country categorization by income is based on 1992 GNP data from the 1994 World Development Report published by the
World Bank.  Waste data based on a wet, “as received” condition (i.e., not oven dried).

2. For purposes of this table, a medium-sized city has 100,000 to 500,000 residents, and a large city has above 500,000
residents.

3. Urban waste includes residential, commercial, industrial and institutional waste, as well as street sweepings and yard waste.
Construction/demolition debris is not included.

4. Recycling rates can effect a reduction of as much as 50% in the amount of waste requiring disposal. In the U.S. in 1995,
recycling recovered 27% of all wastes generated, with paper recycling reaching 41% and yard waste composting reaching 38%.

Source: Sandra Cointreau.
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ing. The anaerobic biodegradation mechanisms
prevalent in sanitary landfill generate methane, a
particularly potent greenhouse gas compared to car-
bon dioxide. While composting is environmentally
friendlier, it does produce carbon dioxide. Incin-
eration produces carbon dioxide as well as a wide
range of volatilized metals and complex organic
gases, requiring extensive and sophisticated air pol-
lution control systems, which renders the process
economic infeasible for developing countries. In fact,
few high-income countries are implementing new
incineration systems due to costs as well as to pub-
lic opposition to the gases that disperse over a very
wide area due to the high stacks required. In addi-
tion, since solid waste collection requires motorized
vehicles, rather than a fixed network of pipes and
pumps, its energy requirements for fueling collec-
tion vehicles and the resulting air emissions from

vehicles are significant and therefore contribute to
air pollution.

All methods of waste disposal result in some
contaminated drainage and surface runoff that re-
quire treatment. However, the land disposal systems
could potentially present the greatest risk to ground-
water and surface water, and thus require special
systems to contain and treat leachate and all drain-
age. While waste disposal is not the major cost
element within an overall solid waste system, envi-
ronmental impacts associated with disposal can be
most serious.

For that reason, waste recycling and resource
recovery need to be given priority for their ability
to divert waste from disposal. Also, changing the
economics of disposal, e.g., by imposing high dis-
posal tipping fees, can reduce the demand for
disposal. Waste minimization efforts are critically

TABLE 2

 GLOBAL PERSPECTIVE ON COST OF PROPER
SOLID WASTE MANAGEMENT COST VERSUS INCOME

Low Income Middle Income High Income
Country Country Country

Average waste generation 0.2 t/capita/y 0.3 t/capita/y 0.6 t/capita/y

Average income from GNP 370 $/capita/y 2,400 $/capita/y 22,000 $/capita/y

Collection Cost 10–30 $/t. 30–70 $/t. 70–120 $/t.

Transfer Cost 3–8 $/t. 5–15 $/t. 15–20 $/t.

Sanitary Landfill Cost 3–10 $/t. 8–15 $/t. 15–50 $/t.

Total cost without transfer 13–40 $/t. 38–85 $/t. 90–170 $/t.

TOTAL cost with transfer 16–48 $/t. 43–100 $/t. 105–190 $/t.

Total Cost per Capita 3–10 $/capita/y 12–30 $/capita/y 60–114 $/capita/y

Cost as % of income 0.7–2.6% 0.5–1.3% 0.2–0.5%

Table Notes:

1. Income based on 1992 Gross National Product data from the World Development Report 1994 published by the World
Bank.

2. Costs are for owning, operation, maintenance, and debt service in 1995, assuming no equipment provision through grants.
Appropriate (affordable) best practical standards of service and environmental protection for the skill and income level of
the country are assumed.

3. If sanitary landfill can be located within an economic hauling distance that allows direct haul in collection vehicles, the cost
of transfer can be avoided. An economic hauling time for a small truck carrying 2 to 6 tons commonly is within 30 minutes
one-way from the collection area to the unloading point. Depending on traffic conditions, 30 minutes one-way would be 15
to 30 kilometers one-way. Larger trucks can readily extend the haul to 30 to 50 kilometers one-way.

4. $/t means US Dollars per metric ton, and $/capita/y means US Dollars per capita per year.

Source: Sandra Cointreau.
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important to reduce the total quantity of waste re-
quiring collection. Economic instruments that
encourage people to generate less waste or some-
how manage or reuse their own waste at the source
are necessary.

COMMAND AND CONTROL APPROACHES

The standards and norms for each step in the pro-
cess from waste generation to ultimate disposal are
typically defined by laws and regulations that:

● Oblige waste generators to safely contain their
wastes and discharge them at a scheduled time
and in a prescribed manner for collection;

● oblige waste collectors to use suitable equipment
and methods for collecting the waste in a safe
and efficient manner; and

● oblige local governments to provide environmen-
tally acceptable sites and methods for waste
disposal.

The specific requirements in different countries
are determined by the technical means available, lo-
cal skills to implement the techniques, and local
ability and willingness to pay for a prescribed level
of environmentally safe waste management. Such
standards and criteria are determined based on what
is cost-effective (i.e., affordable and appropriate) in
each country for the majority of those who gener-
ate waste. For each country, developing the
command and control regulatory framework in-
volves studying various solid waste management
technologies, assessing their pros and cons, deter-
mining their costs, and making a decision on what
technologies and standards of performance are lo-
cally practical and affordable. Some of the typical
elements included in command and control ap-
proaches are:

● Waste storage container design standards;
● waste source segregation requirements;
● waste collection frequency and method require-

ments;
● facility citing criteria and public participation

procedures;
● air, water, and noise emissions criteria;
● facility building codes and design standards;
● equipment design standards;
● pollution control design standards;

● operating standards;
● resource recovery by-product quality standards;

and
● performance monitoring requirements.

In command-and-control regulation, motivation
for compliance is designed to come from the desire
to avoid penalty, whether financial or by exposure
for non-compliance. In this framework, fines and
penalties serve as disincentives for waste generators
and various waste handlers to break the existing le-
gal and regulatory framework. However, even the
most appropriate and reasonable of regulatory stan-
dards may not be met if vigilance and enforcement of
compliance are inadequate.

Each country has its own constraints on regula-
tory control, and thus its own special needs where
economic instruments might bridge a gap. Due to a
lack of competence, capacity and sometimes lack of
political willingness, most developing countries, in-
cluding many in Latin America, face problems with
the overall enforcement and penalizing of non-com-
pliance with the environmental regulatory standards.
These problems generally include:

● Inadequate detail in the law regarding what is
acceptable versus unacceptable behavior;

● lack of inspection staff and lack of transport for
them to make their rounds;

● inadequate empowerment of inspectors to fol-
low through on ticketing when offenses are
identified;

● political intervention after ticketing occurs;
● disinterest within the court system for these mi-

nor offenses;
● inadequate police coverage to enable arrests and

follow-though of arrests in the court system;
● lack of a court for minor offenses (such as a

municipal court or a sanitation magistrate); and
● fines and penalties that are too small to be sig-

nificantly deterring.

In a climate where performance monitoring and
enforcement are inadequate, economic instruments
may encourage voluntary compliance within the
regulatory framework and therefore be a useful tool
for solid waste management. In addition, economic
instruments may have the effect of encouraging
more environmentally-sound behavior at an aggre-
gated level through the mechanisms of incentives
and disincentives. Also, some economic instruments
may improve performance in areas not covered by
the command and control systems, and some are
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meant to encourage performance beyond what is
required.

INTEGRATING ECONOMIC INSTRUMENTS
IN SOLID WASTE MANAGEMENT

In the environmental economics and policy litera-
ture, the term economic instrument2  is generally un-
derstood to refer to a policy, tool or action which
has the purpose of affecting the behavior of economic
agents by changing their financial incentives in or-
der to improve the cost-effectiveness of environmen-
tal protection efforts (pollution control and
avoidance).

Economic instruments comprise all incentives/
disincentives that mobilize the self-interest of con-
sumers, producers, and service providers to make
environmental improvements or reduce adverse en-
vironmental consequences. These instruments may
be used to address basic environmental needs, or may
motivate actions to address environmental protec-
tion beyond the prescribed minimum accepted
standards of command-and-control regulatory ap-
proaches. The underlying logic for the use of
economic instruments to decrease the human-pro-
duced stresses on the environment is that there is
always a higher level of environmental performance
that some polluters could achieve, but that the law
cannot readily require. To make polluters go beyond
regulatory requirements involves incentives. Eco-
nomic instruments may provide these incentives and
encourage people to extend their actions beyond the
minimum standards required by law, resulting in
“over-performance” as opposed to “compliance.”
Therefore, economic instruments have a theoretical
potential to internalize negative environmental im-
pacts in a cost-effective manner at a local, national
and global scale.

Specifically, economic instruments for solid waste
management can be used as a tool to:

● Reduce waste generation;
● decrease the amount of generated waste that is

hazardous;
● segregate hazardous waste for special handling

and disposal;

● optimize recovery, reuse and recycling of wastes;
● support cost-effective solid waste collection,

transport, treatment and disposal systems;
● minimize adverse environmental impacts related

to solid waste collection, transport, treatment and
disposal systems; and

● generate revenues to cover costs.

Furthermore, the use of economic instruments
as a pollution management tool appears to be mor-
ally attractive. There is a strong relationship between
economic instruments and the polluter-pays prin-
ciple. That principle involves allocating costs of waste
management services, resource consumption, and
pollution control to consumers and producers. It is
inherent to this principle that the polluter bears all
internal and external environmental costs, with the
goal that all subsidies for resource use, production
and waste management services be eliminated.

While many economic instruments are based on
the polluter-pays principle, it is notable that most
command-and-control regulations also cause the
polluter to pay through investments and operating
expenses to meet standards.

The main difference between the way command-
and-control regulations and economic instruments
work relates to the determining factors for their in-
centive structures and the flexibility of the instru-
ment. “Command-and-control” actions operate
more directly through norms, regulations, and sanc-
tions to prescribe both the standards to be followed
by economic agents and their decisions on what,
how, when, where and how much to produce, con-
sume, emit, and clean up. Therefore, these actions
mandate a minimum standard to be achieved re-
gardless of individual differences in the ability to
comply with the regulation. Command-and-control
actions rely on the enforcement of penalties and fines
as disincentives against noncompliance, and thus
motivate behavioral change. In contrast, the key
features of economic instruments highlighted in the
environmental economics and policy literature are
(a) the more flexible and non-prescriptive nature
of the actions required, which may allow reduced
costs in meeting environmental norms; and (b) their
dynamic incentives to cost-effectively reduce the
creation of environmental harm through technical
innovation in pollution control and avoidance. In
other words, economic instruments rely more on
economic incentives and on influence on behavior
to motivate change, which means that individual
differences in the marginal cost/marginal benefit
equation will determine the chosen level of pollu-

2 Economic instruments are also referred to as market-based
instruments.
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tion. An economic instrument requires that there
be a foundation of command-and-control regula-
tions. For example, under the concept of tradable
emissions, dischargers have a specified emission
limit, and trade is allowed if their emissions are be-
low that limit. Thus, a firm can sell or trade the
difference between its actual discharge and its al-
lowable discharge. Economic instruments are com-
monly used as a complement to regulatory controls
requiring change. These complementary economic
instruments work to encourage compliance with the
regulations, particularly in countries where enforce-
ment and penalties associated with regulations do
not provide adequate incentives. In using an eco-
nomic instrument, the regulatory standard needs to
be clear and the program of monitoring compliance
needs to be adequate, implying that the success of
the economic instrument is dependent on success-
fully implementing regulatory controls.

Some desired change is easier to implement
through economic instruments, and other desired
change is easier to implement through command-and-
control regulations. It is not an either-or situation.
For each country, the harmonious balance of regula-
tory controls and economic instruments will depend
on local conditions and preferences. In high-income
countries with well-staffed and well-equipped regu-
latory agencies as well as strong judicial response
systems, strict regulatory standards may be readily
implemented on an equitable basis, and economic
instruments may be designed to encourage over-per-
formance. However, in many developing countries,
inspection and enforcement resources are limited, and
political influences may lead to inequitable compli-
ance requirements. In such cases, economic
instruments may be designed for the achievement of
more modest standards of performance rather than
over-performance.

Some potential control approaches may have
effects similar to those of economic instruments if
their main purpose is to create a motivation for pro-
ducers and consumers to change. For example,
when governments ban specific constituents and
products (such as mercury in batteries and thin-
filmed plastic shopping bags), these bans directly
affect production and consumption patterns. In
those cases where the distinction between control
and economic instruments may not be completely
clear, this paper covers the topic as an instrument,
electing to be inclusive rather than risking exclu-
sion of a potentially important economic ins-
trument.

TYPES OF ECONOMIC
INSTRUMENTS

Traditionally, economic instruments have been
viewed as those incentives or disincentives that in-
fluence waste generators—both consumers and
producers—to minimize, recycle or recover waste.
However, this paper has a broader scope that like-
wise includes those economic instruments that
influence service providers.

The instruments described in this section, while
very important for the solid waste sector, may not be
generally applicable to other sectors in the overall
field of environmental policy. Though economic in-
struments can increase management efficiency in
most environmental sectors, differences in the char-
acteristics of the sectors mean that approaches
and experiences cannot always be readily transferred
from one sector to another. For instance, while most
solid waste is managed through labor-intensive and
vehicle-intensive techniques (mobile sources), waste-
water is managed by fixed pipe and pump networks
(fixed sources). This creates differences in the capac-
ity needed to monitor the services and therefore
results in different demands for control approaches
and enforcement.

Another related issue is that economic instru-
ments that are developed for other sectors, such as
instruments that reduce air pollution, can have an
impact on solid waste management. The 1998 Euro-
pean Union Ozone Depleting Substances Regulation
was designed to reduce the impact on the ozone layer
by the release of ozone-depleting substances, such as
those found in refrigerant fluids and foams. The
United Kingdom already had a voluntary producer
take-back system to deal with refrigerant fluids, but
not with foams. Given the new requirement to also
deal with the foams, a number of producers with-
drew support for the take-back system. Local
authorities in the United Kingdom were not prepared
to fully address disposal and recovery requirements
by the regulation deadlines. The result led to a sig-
nificant storage problem, where refrigerators and
freezers had to be stored until new processing facili-
ties could be built or they could otherwise be exported
to facilities in other European countries. The esti-
mated cost for compliance in the 2002-3 fiscal year
was $140 million. The cost is manifested in the solid
waste sector, even though the economic instrument
was designed to improve air quality (Frith 2002).

In order to ease the use of economic instruments
as a tool for solid waste management, it would be



ECONOMIC INSTRUMENTS FOR SOLID WASTE MANAGEMENT: GLOBAL REVIEW             9

useful to have a stringent typology of the different
instruments available. A thorough review of the glo-
bal literature did not turn up any individual reference
that dealt with the overall subject of economic in-
struments for the solid waste sector. Most references
dealt either with the broad subject of economic in-
struments for environmental policy-making, or
specifically discussed a single instrument in its ap-
plication to the solid waste sector.

Additionally, the overview literature does not
consistently categorize the various economic instru-
ments applicable to environmental policy-making.
The categories most commonly listed are shown in
Table 3. While the literature shows general agreement
on key subcategories of economic instruments (e.g.,
charges, tradable permits, deposit-refunds), it is note-
worthy that the references do not necessarily use the
same categories to group these subcategories.

Based on these categorizations and on the wide
range of case studies of solid waste management re-
viewed for the development of this document, a useful
taxonomy of economic instruments for solid waste
management could encompass three main categories:

● Revenue Raising Instruments that include the
various kinds of user charges for the provision of
collection, transportation and final disposal ser-
vices—including taxes levied for these purposes
by different levels of government—that are the
most basic economic instrument for this activity.
Various kinds of taxes directed at “internalizing”
the externalities associated with the production
and disposal of wastes are a second form of in-
strument in this category. Unit taxes on final
products and inputs (virgin or hazardous mate-
rials) may compensate for a difficulty in setting
direct user charges and may provide funds for
the financing of waste collection and disposal
services. Other examples in this category include
taxes reflecting residual pollution of air, water
and soil at disposal sites. Finally, subsidy reduc-
tions that lower incentives to create or improp-
erly dispose of wastes have a similar impact (and
in practice also increase revenue flows).

● Revenue Providing Instruments that include sub-
sidies of different kinds are the generic policy in
this category. They seek to directly reward de-

TABLE 3

 COMPARISON OF REFERENCES CATEGORIZING ECONOMIC INSTRUMENTS

Nordic Working United Nations
Group on Environment

Environmental Environment Program
World Bank Economics Canada (Rietbergen-

(Huber et al. 1997) (Duer 1995) (Rolfe et al. 1993) McCracken et al. 2000)

● Fees, charges, taxes ● Charges, taxes, ● Charges, fees ● Redefinition of
● Market creation compensation ● Tradable permits property rights

(includes property rights, ● Tradable permits, ● Deposit-refund systems ● Market creation
deposit systems, tradable bubbling, quotas (includes tradable
permits) ● Investment permits)

● Performance rating support, ● Charge and fee
● Liability legislation subsidies systems

(includes performance ● Deposit-refund ● Fiscal instruments
bonds) systems (includes taxes)

● Final demand intervention ● Liability schemes ● Deposit systems
(includes eco-labeling, (includes performance
education, disclosure laws, bonds)
blacklists/ polluter ratings) ● Financial instruments

(includes subsidies
grants, soft loans,
funds)

● Liability
(includes insurance)
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sired behavior (waste reduction, improved man-
agement, or recycling) rather than penalize the
behavior to be discouraged. Subsidies can be di-
rect payments, reductions in taxes or other
charges, preferential access to credit, or in-kind
transfers like the provision of land or other re-
sources. Obviously these instruments tend to
reduce revenues otherwise available to the au-
thorities.

● Non-Revenue Instruments such as deposit-refund
programs 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 liabil-
ity 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 condi-
tion by affecting public standing); and general
public education (to alter the demand for envi-
ronmentally-improved waste management).
Creation or facilitation of markets is a measure rel-
evant to all parts of the product and waste cycle.
Policies to promote more competitive markets
in waste management services, instead of the
usual direct public administration of waste man-
agement, can alter the incentives for participation
in the provision of the services; the incentives of
the public to rely upon the services, and the fis-
cal condition of public authorities. Experience
with tendering long-term contracts to private

service providers illustrates this type of economic
instrument.

Table 4 shows the three categories of economic
instruments for the solid waste sector used in this
paper, with the corresponding subcategories.

Selection of which instruments to implement
should depend on the country’s solid waste problems
and its baseline conditions affecting implementation.
Some instruments require more skills to implement
than others. Some instruments require stronger ju-
dicial systems. Some require competitive private
sector involvement by companies able to obtain fi-
nancing and legal advice, as well as to operate on a
level playing field. Some instruments require cost
recovery and penalty payment systems that are free
of leakage and political interference. Therefore, the
instruments in table 4 are not ranked according to
any value. No one instrument is consistently more
attractive than the others. Nevertheless, lessons
learned that provide some perspective on their rela-
tive pros and cons are discussed from the literature
on case examples.3 In the conclusion of the report,
some will be recommended as immediately appro-
priate for use in developing countries such as those
in Latin America.

3 Table A at the end of the report provides an overview of the
economic instruments that have been applied in the solid
waste sector. The table of instruments further lists the vari-
ous countries where instruments in each subcategory have
been implemented. The reference for each case example is
provided at the end of the table.

TABLE 4

 TYPOLOGY OF ECONOMIC INSTRUMENTS

Revenue generating Revenue providing Non-revenue
instruments instruments instruments

● Charges ● Subsidies ● Product and production
● Taxes ● Grants change incentives
● Subsidy reductions ● Tax credits ● Trade-off arrangements

● Development rights and ● Procurement policies
property rights ● Deposit-refund systems

● Host community incentives ● Take-back systems
● Funds ● Product stewardship

● Performance disclosure
● Liability law
● Performance bonds
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REVENUE GENERATING INSTRUMENTS

Revenue generating instruments include waste gen-
eration charges, waste collection charges, disposal
charges, and pollution charges. Those instruments
that enable charges to be reduced as incentives for
recycling or other desired behaviors are also included.
Special taxes are instruments that influence disposal
choices and deter consumers from products that de-
mand virgin materials, consume non-renewable
energy, or create non-recyclable waste. Some revenues
go to earmarked funds designed to improve the envi-
ronment, increase recycling, and cover the costs of
remedying contaminated solid waste sites.

The revenues from the various economic instru-
ments discussed below do more than provide the fi-
nancial support for solid waste improvements, and
influence the behavior of waste generators, pollut-
ers, and service users. Additionally, a steady stream
of revenues influences the interest of the private sec-
tor in participating in providing services and encour-
ages private sector investment.

Charges

Direct user charges for waste collection or disposal
are easy to implement, providing there is political will.
Such charges are useful for generating the necessary
revenues to cover costs; and have been successfully
applied to substantially recover costs for solid waste
collection (e.g., in Tema, Ghana; Surabaya, Indone-
sia; and Tashkent, Uzbekistan). However, commonly,
the charges are set at very low levels and revenues
generated are not earmarked to support the solid
waste sector. Unless the solid waste service agency is
somewhat commercialized, allowed to have an ear-
marked segregated account, and able to increase
charges as needed to recover costs, user charges will
not necessarily lead to improvement in solid waste
management.

Many high-income countries use the property
tax to generate the revenues to cover solid waste
costs. In high-income countries that have compe-
tent property appraisal and taxation systems, prop-
erty taxes are a reasonable and efficient way to
generate the revenues necessary to cover solid waste
management costs, particularly since solid waste ser-
vices are considered public goods (Cointreau et al.
2000). In the U.S., the choice is left to municipali-
ties, with most charging a fixed rate per household
through the property tax, some charging a separate
flat rate based on property size, and some charging a

variable rate per unit of waste. However, where the
property tax collection is not comprehensive, some
governments cover solid waste service costs by add-
ing a percentage increase to water or electricity ser-
vice bills, while others separately collect specific user
charges door to door. Examples include Santiago,
Chile, where a flat tax is added to utility or property
taxes, and which has been able to cover nearly all
costs. Colombia and Ecuador allow a flat tax for solid
waste to be added to electricity bills, enabling full
cost recovery (Huber et al. 1997). However, most
Latin American cities have had difficulties in imple-
menting user charges that adequately keep pace with
inflation to cover costs, with the result that cost re-
covery ranges from 10% to 70% (Beede and Bloom
1995).

If the property tax is used to cover solid waste
service costs, the amount allocated to the solid waste
sector may be shown as a percentage of the total
costs, thus making the service delivery entity ac-

BOX 1

EXAMPLES OF REVENUE
GENERATING 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, fees to handle disposal of prob-

lem products, such as batteries, tires, refrigerators
● Disposal taxes, added to disposal charges to in-

fluence disposal choices
● Pollution taxes, added to user charges to influ-

ence choices of manufacturing feedstock, fuels, etc.
for pollution reduction

● Eco-taxes, added to nonrenewable energy pro-
duction or fuels to influence energy demand and
fuel choices

● Presumptive taxes, based on presumed levels
of pollution

● Renewable resource taxes, on virgin materials
to influence demand for their use and motivate
recycling of secondary materials

● Subsidy reductions, removal of subsidies that
encourage use of virgin and nonrenewable re-
sources
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countable to consumers for its cost. However, in
most developing countries, the full cost of solid
waste management is not readily apparent. Solid
waste costs are difficult to determine, because some
costs are not shown in the budget, such as depre-
ciation of facilities and vehicles, pensions,
administrative overheads, and debt service. Also, the
costs are hidden in a number of places, rather than
all allocated to one cost center, such as a solid waste
department. For example, it is common for a city
within a developing country to have some part of
the solid waste budget distributed to districts that
provide street sweeping and drain cleaning services,
while another part goes to the central workshop that
manages the solid waste collection fleet; another part
goes to the health department to pay inspectors; and
another part goes to the solid waste department that
manages the drivers and waste collectors, and pos-
sibly some other services such as cemetery
maintenance, septic tank and cesspit emptying, and
zoo management. To further complicate this sce-
nario, typically there is a veterinary department that
cleans the markets and slaughterhouses, and there
may be a parks department that separately cleans
all public open spaces.

Conceptually, and in isolated examples, variable
user charges have been shown to be useful tools to
influence the quantity of waste (Beede and Bloom
1995, EPA 1990). However, for most high-income
countries, the cost of solid waste service is considered
too small (relative to income) for moderate changes
to substantially influence behavior. In most high-in-
come countries, the cost for solid waste service is
under 0.5% of average income, while it might be as
much as 2.5% of average income in poor countries.
Nevertheless, Switzerland has adopted the nationwide
policy of variable rate charges for waste collection,
while most other countries in Europe leave the choice
to each municipality (Ecotec 2000). Like Switzerland,
South Korea has adopted a nationwide policy of vari-
able rate charges for waste collection (IISD 2002).

For variable rates to influence behavior, the cost
of solid waste service needs to be considered by the
user as significant. For more wealthy households, the
variance in charges may be insignificant relative to
household income. For poorer households, the di-
lemma is to price the rates so that they lead to cost
recovery and discourage waste generation, but do not
lead to increased illegal dumping (Fullerton and
Kinnaman 1996, IISD 1996a).

A variant on user charges is a presumptive
charge. Such a charge is based on a specific quantity
of waste, requirement for service, or level of pollu-

tion. A waste generator must pay this presumed
charge, unless it is able to prove through its own
self-monitoring that its environmental burden is
lower than presumed and thus the charge should be
lowered (Huber et al. 1997).

Data from North American municipalities us-
ing variant charges indicate that the amount of waste
discharged for collection is, in some cases, reduced
and the amount of waste recycled is increased. As
with water user charges, which requires water
meters, solid waste variant charges also have special
requirements. Some cities use containers of fixed size
and design and base their charges on the number of
containers put out for emptying. Other cities use spe-
cial bags of a given size and sell those bags at prices
that cover service costs. Other cities have weighing
scales on the truck and computerized systems that
weigh and record the weights for automated cus-
tomer billing.

A few examples of variant user charges are noted
below:

● A 1992 study of ten United States municipalities
used 32-gallon labeled bags sold at $1.50 each
for cost recovery of curbside collection. The vari-
ant charge by volume led households to reduce
their waste by an average of 18%. When curbside
collection programs for recyclables were added,
average waste reduction increased to over 30%
(Beede and Bloom 1995).

● A 1992 study in Charlottesville, Virginia used a
32-gallon bag sold at $0.80 for curbside collec-
tion. The study found that the weight of waste
discharged by households was reduced by 14%,
while stomping waste into the bags reduced the
volume by 37%. The weight of recycling was in-
creased by 16%, but illegal dumping may have
accounted for 28% to 43% of the weight reduc-
tion in waste placed for collection. It is
noteworthy that Charlottesville is a university
town with a high level of well-educated residents
(Fullerton and Kinnaman 1996).

● Sidney Township in Ontario, Canada, distributed
tags for attachment to bags for collection. Initial
tags were free and subsequent tags were sold for
$1.50 per tag. Within the first year, the Town-
ship experienced a 42% reduction in the weight
of waste taken to landfill, and a 44% increase in
the amount of waste recycled. Waste composi-
tion studies showed that the total capture of
recyclables was 83% (Gale 1996; IISD 2002).

● The Victoria Capital Regional District of British
Columbia, Canada, raised landfill tipping fees
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seven-fold over the 1988-1993 period for the ex-
press purpose of discouraging landfill (IISD
1996b).

Conceptually, the above examples show that charges,
if established on a variable rate basis, can influence
consumer and producer behavior to reduce and re-
cycle wastes. However, the added complexity and
cost of administering a variable rate charge system
needs to be weighed against the potential benefit,
especially given the relatively low waste generation
rate and high recycling rate already found in most
developing countries.

Taxes

Besides charges, revenue generating instruments in-
clude special green taxes (also called eco-taxes)
designed to influence consumption, waste generation,
waste reuse, and pollution. When the consumer pays
eco-taxes on products, these taxes are expected to
motivate consumers to reduce consumption, and
consumption is the main factor driving waste gen-
eration. When industries pay eco-taxes, the result will
largely influence their fuel choices and emission lev-
els. Consumer-based taxes appear to be more
common than industry taxes. Some eco-taxes boost
the cost of a natural resource, such as an oil or forest
resource, resulting in less waste and more recycling
of that natural resource.

The tax on wood consumption implemented in
Colombia, Brazil and Venezuela is one example
(UNEP 2002). Taxes such as this one may also have
secondary effects. While the wood tax is meant to
preserve forests by limiting their degradation, it also
has the effect of driving up the cost of wood and
thus encouraging the recycling of wood-related prod-
ucts such as paper. Other eco-taxes are placed on
products or on packaging for the purpose of encour-
aging recycling and limiting waste. In Hungary, a
packaging tax was implemented in 1996 after 3 years
of negotiation between industry, trade organizations
and environmentalists. The tax is levied at the point
of either sale or import. Tax revenues are generally
earmarked for an extra-budgetary environmental
fund related to packaging. For products with eco-
labels that indicate recycling or product take-back,
the tax is discounted (IISD 1996a). In Europe, the
eco-taxes on non-beverage packaging are generally
weight-based, and companies can reduce their tax
costs if they keep their packaging lightweight.. Also,
eco-taxes on packaging are adjusted if the packag-
ing is made from recycled material; for example,

non-beverage packaging made from recycled paper
or cardboard is taxed at a lower rate (EUROPEN
2000). In both Estonia and Hungary, companies are
exempted from various kinds of packaging eco-taxes
if they are able to prove that the packaging is col-
lected, reused and recycled, either through take-back
or through a licensed recycling program (like
Germany’s Green Dot) (EUROPEN 2000). Other
examples include Latvia, which has implemented
eco-taxes on batteries, disposable containers, and
tires (Speck and Ekins 2000). Most European coun-
tries have eco-taxes on various packaging materials
and wastes, which, in some cases, generate signifi-
cant portions of total country tax revenues (Klarer
et al. 1999).

Revenue Potential

Detailed data from the Organization for Economic
Co-operation and Development (OECD) show that
green taxes in OECD countries averaged 2% of gross
domestic product and 6% of total tax revenues in
1998. On a per capita basis, they were as high as
$1,700 per year in one country (Denmark), but typi-
cally from $200-$800 per capita in most OECD
counties (OECD 2001). Denmark was one of the first
European countries to create eco-taxes on non-bev-
erage packaging (EUROPEN 2000). By 1999,
Denmark also had eco-taxes on a wide range of envi-
ronmentally significant items, including pesticides,
fertilizers, tires, waste oils, waste lubricants, and re-
frigerants (IISD 1996a).

Use of Revenue

Most eco-taxes in Europe embrace the view that the
level of the tax should cover the full costs of envi-
ronmental externalities so that the polluter pays
for all environmental damages and resource deple-
tion. A 1998 study group on carbon taxes in Japan
found that a high carbon tax would lower energy con-
sumption, but could also adversely affect Japan’s gross
domestic production. Therefore, the study group rec-
ommended that a low carbon tax rate was preferable
for Japan. The study surmised that the carbon tax
would involve everyone in paying for
environmental improvement and heighten awareness
about energy conservation, while emissions trading
would be a better cornerstone of Japan’s carbon di-
oxide emissions reduction program (IISD 1996a).

In a number of European countries, not all of
the money generated through economic instruments
is needed for purposes of environmental improve-
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ment. Eco-taxes are increasingly being set at high
levels to discourage waste generation and pollution,
and surplus revenues are being applied to reduce
other taxes. For example, in the United Kingdom,
the surplus income from waste and energy taxes is
applied to reduction of the social security contribu-
tions that employers pay; France is targeting the
surplus income from pollution taxes to support the
introduction of a 35-hour work week. Sweden is ear-
marking the revenues from fuel and energy
production toward training and other activities to
support employment creation; and Italy’s carbon di-
oxide tax revenue is allocated at 60% for social
security, 31% for compensation measures and 9% for
energy saving and environmental improvement
(Speck and Ekins 2000).

There is considerable debate in Europe about
whether shifting the tax burden from labor (i.e., in-
come tax) to pollution (i.e., eco-tax) encourages more
work effort (OECD 2001). One study documents the
estimated job-creation impacts from environmental
tax shifting in Australia, United Kingdom, Germany,
and France (Green Dot Canada). This “double divi-
dend” of economic and environmental improvement
through eco-taxes needs careful assessment in each
country. While it may be important in European coun-
tries known for their very high income taxes, it
possibly has little relevance in North America or most
developing countries, where income taxes are more
modest.

Enforcement and dumping

In order for landfill tipping fees and taxes to motivate
reduced waste disposal, the illegal dumping vigilance
and enforcement systems need to be particularly com-
petent. In the United States, the transport of wastes
between states to the lowest-priced landfill within a
viable truck or rail transport distance is generally un-
hindered, indicating that pollution control is being
conducted where it is most cost-effective. However,
strong enforcement of truck loading and pollution
control compliance in some states may affect trans-
portation to or through those jurisdictions. In 1992,
the United States Supreme Court decided that the state
of Alabama was in violation of commerce laws when
it implemented higher tipping fees for wastes being
imported from outside the state (Duer 1995).

Eco-Tax and Trade

Border tax adjustments may address trade competi-
tiveness issues. As an example, the U.S. levies taxes

on ozone depleting chemicals, based on the type of
chemical and its weight in the product. The tax is
levied on U.S. manufacturers and importers. Bor-
der tax adjustments are made when products
containing these chemicals are exported (OECD
2001). Similarly, South Korea has eco-taxes on 15
types of products that create waste management
problems (e.g., batteries, florescent lamps, dispos-
able diapers, pesticides); but it does allow
exemption when such products are made for ex-
port (IISD 2002).

Eco-taxes, however, are often argued by one
party to constitute an unfair trade barrier. In the Eu-
ropean Union, for instance, there has been
considerable debate over whether the eco-taxes
implemented in some countries (particularly Den-
mark and Netherlands) are cost-effective. The
European Organization for Packaging and Environ-
ment (EUROPEN) has taken the position that
“eco-taxes on recoverable packaging and the exemp-
tion criteria associated with them constitute an
unjustified trade barrier,” that “market share quotas
for refillable beverage containers serve as quantita-
tive restrictions on imports,” and that “although
eco-taxes and exemption criteria apply equally to
imported and home-produced goods, the effect is
discriminatory since any refill obligation will be
easier for local manufacturers to meet.”

Experiences with Eco-Taxes
Directly Related to Solid Waste Management

One of the greatest solid waste problems is created
by the extensive use of disposable plastic bags. These
bags are not recyclable and they tend to become
readily windblown at land disposal sites and during
waste transport. The problem is particularly acute in
developing countries, where there is open dumping
and these wastes are not covered to minimize disper-
sion by wind. A devastating problem seen in many
developing countries (e.g., Morocco, Mauritius, In-
dia) is that cows grazing on nearby lands are prone
to choking on these windblown bags, with signifi-
cant mortality resulting. Italians found that thin-film
plastic bags were an eyesore on their resort beaches
and also led to the choking deaths of dolphins. Italy
introduced a tax on plastic bags in 1989 and gradu-
ally increased the tax until it became about five times
greater than the manufacturing cost of the bag. In
three years the revenue from the bag tax generated
the equivalent of about $US 150 million (IISD 2002).
Similarly, the Irish government placed a heavy tax
on plastic bags in 2002, which resulted in a sharp
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(90%) decrease in consumer demand (Environment
Daily 2002).

Landfill is usually the lowest-cost method of
waste disposal, and may be half the cost of
composting and 10%-20% of the cost of waste-to-
energy (Cointreau et al. 2000). Therefore, special
taxes or elevated tipping fees for landfill disposal
are a means of directing waste toward recovery.
France, Italy, the United Kingdom and the Nether-
lands have a landfill tax; moreover, the Netherlands
has implemented a ban on including used packag-
ing in landfill, with certain exemptions (EUROPEN
2000). The landfill tax in France has been earmarked
since 1993 for a national fund to promote innova-
tive means of waste treatment, to finance the
upgrading of landfills, and to remedy contaminated
sites (IISD 1996c). Similarly, in 2002, the U.S. state
of Pennsylvania passed a new law to allow a landfill
tax to be charged on most incoming wastes, exclud-
ing those used for alternative daily cover.
Pennsylvania’s landfill tax is meant to encourage
increased waste minimization, recycling and recov-
ery. It is earmarked for an environmental fund, which
had already been created for an earlier landfill tax
that would specifically support watershed protec-
tion. A separate tax is charged on all wastes for the
purpose of financing a recycling fund.4

Charges Versus Taxes

In setting disposal user charges (i.e., landfill tipping
fees), the question arises whether disposal user
charges should be based solely on costs, or whether
an eco-tax or surcharge should be added to drive dis-
posal decisions towards giving preference to one
technology over another. In 1999, the United King-
dom announced several tax reforms to help protect
the environment, including an increase in landfill
taxes to persuade local governments to pursue alter-
natives to landfill (UNEP 2000). Landfill tipping fees
in the U.S. are not entirely based on cost. Rather,
landfill fees are driven by market demand and land-
fill availability, because most U.S. landfills are
privately owned and operated. Each landfill owner
bases the price on his or her own needs to either
increase cash flow in any given year or extend land-
fill capacity.

Subsidy Reductions

There are numerous hidden subsidies in the arena
of solid waste services, wherein central governments
provide municipalities with subsidized loans,

seconded staff, exemptions from customs duties
on equipment, and land for disposal sites. One way
to stimulate private sector participation in service
delivery is to put local governments’ solid waste
departments on the same level as the private sector
by eliminating subsidies and encouraging them to
compete through managed competition. This has
been effectively conducted in a number of cities
in the U.S., including Phoenix and Glendale in
Arizona, and has resulted in significant cost
savings.

Most countries in the OECD have reduced or
eliminated subsidies for energy production. For ex-
ample, the United Kingdom, Belgium and Portugal
removed their subsidies for coal production (OECD
2001). Studies in Russia in the mid-1990’s showed
that the reduction of government subsidies on en-
ergy reduced pollution more than introduction of
pollutant taxes (Huber et al. 1997). It warrants fur-
ther study whether the same might be true for
subsidies of natural materials used as raw input for
manufacturing, such as forest materials. While the
raw material might not be subsidized specifically,
there could be subsidies for transport, and others for
land management or land leasing.

REVENUE PROVIDING INSTRUMENTS

Revenue providing instruments seek to change be-
havior by stimulating the private sector to improve
its environmental performance. This category of in-
struments includes a variety of examples, as summa-
rized in Box 2, of instruments that affect waste
generators, waste managers, and product or process
developers—for example, instruments that encour-
age investment in improved solid waste services or
new solid waste technologies.

Tax Credits

Private service companies make many of the major
investments for transfer, treatment and disposal fa-
cilities. Because these private companies pay taxes,
government can use tax-related instruments (such
as tax-exempt debt, tax credits, accelerated depre-

4 This is according to information shared by officials in Phila-
delphia and Pennsylvania government during interviews for
this report by engineer Nancy Cunningham, 2002.
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ciation) to encourage investment, as outlined in the
examples below:

● In the U.S. during the ’70s and ’80s, the federal
government created tax benefits for publicly or
privately-owned waste-to-energy incineration
facilities, as well as regulatory requirements for
the purchase of the resulting energy.

● Thailand reduced import duties for pollution
control equipment, including equipment used
for solid and hazardous waste disposal, thereby
limiting the investment risk for the private
sector.

● In the UK, legal reform arranged recycling cred-
its for businesses that collect and recycle waste
so that municipal waste collection and disposal
could be avoided. Credits are calculated as a per-
centage of the collection and disposal avoidance
costs and thus ensure some income for recycling
businesses, even when the market demand for
recyclables is low (IISD 1996a).

● The Netherlands created an Energy Investment
Relief Scheme in 1997 that allows a substantial
tax credit for investments in energy development
from renewable resources such as solid waste, as
well as investments in energy efficiency
(Biomaster 2000).

● Ghana provided incentives of accelerated de-
preciation and exemption from customs duties
to encourage investment by some private op-
erators that entered the solid waste collection
business.

Development rights and property rights

Economically valuable development rights can pro-
vide a powerful motivation for private sector
investment in waste site improvement. In 1993, solid
waste disposal at Manila’s huge open dump, called
Smokey Mountain, was stopped due to local and in-
ternational public pressure. The company selected
to close and reclaim Smokey Mountain, as well as
build a new, modern solid waste treatment/disposal
facility on one portion of the site, would receive de-
velopment rights for the reclaimed land, including
about 80 acres of newly created adjacent land in
Manila Bay.

Host community compensation

State laws in the USA allow governments to compen-
sate host communities that allow solid waste facilities
to be built and operated within their boundaries.

Compensations may include direct payment and the
sharing of landfill revenues, as well as the right to
discharge their own waste at the facility at reduced
cost. In the Philippines, the metropolitan government
has provided host communities with new roads and
landfill revenue sharing.

Funds for Site Remediation

The topic of revenue providing instruments includes
the various types of funds that influence environ-
mental improvements at waste sites. One notable
example is the U.S.’s Comprehensive Environmen-
tal Response, Compensation, and Liability Act
(CERCLA), commonly referred to as Superfund.
CERCLA provides the U.S.’s Environmental Protec-
tion Agency’s (EPA’s) Office of Emergency and
Remedial Response with the authority to respond
to releases or threatened releases of hazardous sub-
stances, pollutants, or contaminants that may
endanger human health or the environment.

BOX 2

 EXAMPLES OF REVENUE
PROVIDING INSTRUMENTS

● Tax credits and tax relief, allowances on
property taxes, customs duties, or sales taxes to
motivate investment in waste management im-
provements

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

● Tax rebates, for pollution savings or energy effi-
ciencies

● Environmental improvement funds, estab-
lished to support pollution reduction, resource
protection, energy efficiency

● Research grants, to stimulate technology devel-
opment

● Carbon sequestration funds, to encourage pur-
chasing lands that rejuvenate the air quality,
sometimes as a trade-off by polluters

● Host community compensation, incentives
given by host communities to allow waste transfer
or disposal facilities to be built there

● Development rights, long-term leases of land
and development rights provided to private com-
panies building waste treatment and disposal
facilities, or to those remediating and reclaiming old
disposal sites
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NON-REVENUE INSTRUMENTS

Non-revenue instruments are essential to solid waste
management. A city cannot be clean if its people
and establishments do not cooperate with the solid
waste services provided. If people litter or put their
waste containers at the curb in a disorderly manner
or at the wrong time for the scheduled collection,
the city will look dirty, regardless of whether the
waste collection system is adequate. Simple instru-
ments like neighborhood cleanliness competitions
and clean-up campaigns have proven to motivate
change in countries as diverse as Indonesia, Ghana,
and Nigeria.

Some non-revenue instruments inspire reduced
waste generation and increased recycling. These in-
clude deposit-refunds, producer take-back systems
(also referred to as product stewardship or extended
producer responsibility), and eco-labeling. There are
a number of instruments that are specifically designed
as disincentives against pollution, including liability
laws for environmental damages, waste manifest sys-
tems, and polluter blacklists.

The solid waste sector relies on the cooperation
and motivation of various stakeholders, including
consumers, producers and service providers. In de-
veloping countries, where government access to
capital is limited, every effort to stimulate private
sector investment and participation is essential. Thus,
procurement policy changes, labor law revisions, and
management competition can promote solid waste
service improvements.

Product and Production Change Incentives

In 1996, source reduction methods in the U.S. re-
sulted in an 11% reduction in waste quantities
generated. The main methods causing successful
waste quantity reduction were: lightweighting (thin-
ner and lighter paper and cardboard), materials
replacement (plastic for glass bottles), electronics
reuse, composting of yard wastes and kitchen scraps,
mulching lawnmowers and wood chippers, and re-
use/repair of wooden pallets.

Examples of lightweighting initiatives include:

● Coca-Cola reduced the weight of its soda can by
41%;

● Proctor & Gamble reduced the weight of its veg-
etable oil plastic containers by 30%;

● Federal Express reduced the weight of its enve-
lopes by 40% (EPA 1999).

One way to increase investment in recycling is
to specify recycled content. Some U.S. states have
done this for a wide range of recyclable materials, as
noted in the examples below:

● California requires 50% recycled content in news-
print, 65% in glass containers, 10% in 1.0 mil
plastic bags, 30% in 0.75 mil plastic bags, 25%
in durable plastic containers;

● Connecticut requires 50% recyclable content in
newsprint and 40% in telephone directories, lead-
ing to most telephone companies implementing
a take-back system;

● Oregon requires 50% recyclable content in
glass bottles, 25% in newsprint, 25% in durable
plastic containers (Macauley and Walls 1995).

In most countries, city, provincial and national
governments together comprise the largest con-
sumer. Thus, if they rewrite their procurement
specifications to favor products with more recycled
content, this can dramatically drive up the market
demand for recyclable materials. This method of
increasing recycling became the driving force
for most U.S. states, with some examples noted
below:

● Arkansas gives 10% price preference to bidders
for recycled paper products and requires 60% of
paper purchases to be recycled paper;

● Colorado gives 5% price preference for goods
with at least 10% recycled plastic and requires
50% of paper purchases to be recycled paper;

● Indiana gives 15% price preference for products
containing at least 50% recycled content by
volume;

● Pennsylvania gives 5% price preference for pur-
chase of recycled products (Macauley and Walls
1995).

Similar to the other U.S. states noted above, New
York provides a price preference for recycled prod-
ucts (e.g., 10% on recycled paper). It has also
extended its revision of procurement specifications
into its construction practices. One noted example is
its requirement for crushed glass to be included in
repaving material by all New York road maintenance
contractors. The streets of New York now glisten with
the glitter of “glassphalt.”

Banning certain materials or constituents from
disposal influences production changes and waste
management practices. Because of the waste disposal
problems related to batteries containing mercury, a
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number of states in the U.S. (including California,
Minnesota, New York, Connecticut, Oregon and Ver-
mont) have banned all production of batteries
containing mercury (IISD 2002). A number of prod-
ucts are banned from landfill in the U.S. Each state
determines which products to ban. Some examples
are:

● North Carolina bans lead-acid batteries, bever-
age cans, tires, oil, sludge, antifreeze, white goods
and yard waste;

● South Dakota bans lead-acid batteries, motor oil,
white goods, rigid plastic containers, glass and
metal containers, corrugated boxes, paper pack-
aging, and yard wastes;

● Oregon bans lead-acid containers, tires, motor
oil, white goods, and motor vehicles;

● Connecticut bans lead-acid batteries, motor oil,
scrap metal, corrugated cardboard, newspaper,

glass food containers, metal food containers,
and white office paper (Macauley and Walls
1995;

● Twenty-four states in the U.S. ban yard wastes
from being disposed of in landfills (Fickes
2002).

Trade-off Arrangements

When government allows pollution trading or emis-
sion offsets, it creates a market for emissions. For
example, one company may purchase the emission
savings accomplished by another company. Or, within
a company, some emission sources are reduced while
others are not, so long as the overall pollution bubble
for the plant meets an acceptable level. Through pol-
lution trading, market forces would lead the emission
savings to be achieved at the location that can do so
in the most cost-effective manner.

BOX 3

EXAMPLES OF
NON-REVENUE INSTRUMENTS

● Product life cycle assessment predicts overall environmental burden of products and can be used in certifi-
cation programs

● Deposit-refund, deposit paid and refund given upon product return for reuse
● Take-back systems, manufacturers take back used products or packaging
● Tradable permits allow trading of emissions among various polluters
● Bans on materials or wastes causing disposal problems, such as thin-filmed plastic bags, mercury batteries
● Procurement preferences, evaluation criteria adding points for products with recycled content or reduced

resource demand
● Eco-labeling 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 encourages product designs that reduce pollution, include the full cost of solid waste

recycling and disposal, reduce wastes and encourage recycling
● Disclosure requirement: 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
● Liability legislation, laws defining environmental restoration settlements
● Insurance pools, restructuring of insured parties to enable pollution risks to be covered
● Liens placed on land where government remediation is required
● Procurement transparency and competition to encourage bidding on a level playing field
● Managed competition: enables equitable competition between public and private sector
● Performance-based management contracting: oversight contractors commit to overall service improve-

ments
● Clean City competitions reward neighborhoods and cities that have improved cleanliness
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The concept of tradable permits in other con-
texts is not new. The U.S. developed one of the earliest
trading programs in 1983 when it allowed lead emis-
sions to be traded and credits to be saved for future
trade. Santiago, Chile, has had a system of tradable
air permits since 1991, wherein the initial permits
were distributed free of charge and new sources had
to obtain their permits from existing sources. By 1993,
pollutants from fixed sources were estimated to have
been cut in half (IISD 1996a). The U.S. has been al-
lowing trading of quotas for ozone-depleting
chemicals since 1989. A total of 321 million kilo-
grams of these chemicals (561 trades) were made
between 1989-1995 (OECD 2001). California law has
supported nitrous oxide and sulfur dioxide emission
trading since 1994.

The solid waste sector is beginning to enter the
tradable permits arena for air emissions. Examples
include:

● In the summer of 2000, a variation on pollution
trading was implemented to increase badly
needed electrical power generation in southern
California. Pacific Gas & Electric utility in San
Diego wanted to build a large new generating
plant but regulation required that its new emis-
sions be offset by reductions from other sources.
A waste hauling company, Waste Management,
Inc., replaced 120 of its conventional diesel-pow-
ered trucks with liquefied natural gas
(LNG)-powered trucks, which are cleaner burn-
ing and therefore provided the necessary reduced
emissions.

● In the UK, all manufacturers of packaging must
obtain certificates to show that they are meeting
specified targets for reprocessing of their pack-
aging. Surplus certificates can be traded, which
is intended to motivate reprocessors to expand
capacity beyond required targets (EUROPEN
2000).

● Ho Chi Minh City in Viet Nam recently applied
for air pollution remediation of its landfills to be
traded for air emissions in the Netherlands.

● In 2002, the World Bank’s Prototype Carbon
Fund (supported by donor countries and private
firms) financed methane capture and electricity
generation for landfill gas recovery from a mu-
nicipal landfill in Liepaja, Latvia. Grant financing
of the gas recovery raised the project’s estimated
rate of return from 2.6% to 22% (World Bank
2002).

Procurement Policies and
Private Sector Involvement

For major progress in the solid waste sector, devel-
oping countries will need to restructure their
involvement of the private sector. To date, most pri-
vate sector investment in developing countries
involves short-term and small-scale contracts for
waste collection, where costs are lowered primarily
because low-cost daily workers are used. Local pro-
curement laws commonly limit long-term contracts
for solid waste services. With contracts of only 3-
month to 1-year duration (e.g., in Indonesia, India,
Bangladesh, Pakistan), investment in equipment and
facilities cannot be depreciated in a way that enables
low-cost service delivery (Cointreau et al. 2000).

Procurement changes include leveling the play-
ing field for the private sector to compete for solid
waste service contracts and encouraging the private
sector to build and own its own solid waste process-
ing facilities. Contracts with durations long enough
to write off depreciation over the economic life of
investment, precise clauses of performance measure-
ment, and open public tendering provide ample
incentives to private operators to invest in solid waste
equipment and facilities (Cointreau et al. 2000).

● Sekondia-Takaradi, Ghana, and Islamabad, Pa-
kistan, allowed leasing of city-owned waste
collection trucks to enable private operators to
enter the business of solid waste collection with-
out immediately having to make significant
investments in new, specialized equipment.

● Chennai, India, and Jakarta, Indonesia, tendered
waste collection contracts with several years of
duration to enable adequate depreciation of in-
vestment by private contractors.

● Hong Kong and Jakarta, Indonesia created com-
petitive tenders for build-own-operate concession
contracts of 15–20 year duration for solid waste
transfer facilities.

● Guayaquil, Ecuador, held a highly competitive
and transparent international tender for construc-
tion and operation of a new sanitary landfill, with
resulting low landfill costs due to the strong com-
petition and favorable foreign export credits
received.

● South Korea built a government prototype haz-
ardous waste treatment facility and offered licens-
ing for the private sector to build comparable and
competing privately owned facilities, while re-
quiring all industries to bring their hazardous
waste to a licensed facility. Within several years
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there was a highly competitive market in haz-
ardous waste treatment and disposal provided by
the private sector with competitive contestability
from the government’s own facility.

Strong laws that require safe disposal can pro-
vide powerful stimulation for private sector
investment in disposal. The stringent laws passed in
India in 1999, following a Supreme Court decree that
solid waste improvement must be carried out, re-
quired organics to be composted and all other wastes
to be recycled, treated or placed in sanitary landfills.
These new laws, coupled with the understood en-
forcement commitment of the Supreme Court, have
encouraged significant investment in biomedical
treatment, composting, refuse-derived fuel, and other
methods of disposal, with private companies from
all over the world making substantial investments in
new privately owned and operated facilities (India
2000).

Labor laws can sometimes interfere with the goal
of increasing private sector investment in waste man-
agement. Many Latin American cities have high
severance pay costs associated with reducing govern-
ment roles. There is no net gain to city employment
if solid waste work is simply shifted to another sec-
tor in order to avoid labor reduction costs. In Quito,
Ecuador, as lucrative private sector job opportuni-
ties were created in the solid waste sector, the city
offered an incentive severance package. For younger
employees with few years vested in retirement, the
package and the new opportunities for employment
in the private sector led to voluntary departures. Over
time, the roles were further reduced by a freeze on
hiring and by natural attrition.

Cities in India are not permitted to dismiss em-
ployees when they privatize. Therefore, involving the
private sector does not lead to a reduction in govern-
ment roles and corresponding reduction in
government costs. A number of cities have imposed
a freeze on hiring and try to find useful work for the
now-older work force, such as work as communal
container attendants. Because government laborers
make 3 to 4 times more than private sector laborers,
this issue has a dramatic impact on costs and the abil-
ity of cities to lower costs.

There is a requirement under the Labor Act that
cities are required to hire workers if they are used for
more than 240 days to do routine tasks. Therefore,
solid waste collection contracts with the private sec-
tor are typically for only 240 days or less. In
Hyderabad, there are more than 100 contractors, each
with one or two open trucks, and most renting their

equipment. When each contractor ends one contract
and begins another, it leaves the labor of its area of
service in place, and takes on the labor present in its
new area of service. The contractors therefore have
no long-term responsibility to their laborers.

In a slightly different approach, in Bangalore,
India, the contractors swap laborers so that their con-
tract periods can last more than 240 days, arranged
through contract extension. In Bangalore, motivation
for change is being driven bottom-up, rather than
top-down. The first major motivator occurred when
the city was taken to court over its poor disposal prac-
tices. But even with court-ordered improvement
requirements, Bangalore’s current high level of
achievement would not have been likely if industry
hadn’t stepped in to provide significant technical and
financial assistance. Industry leaders organized an
international study tour and conference to learn what
works in improving solid waste and then began a
public-private campaign to change behavior and
implement replicable models of improved systems.
The successful computer technology industry based
in Bangalore was willing and able to underwrite a
significant level of this effort, and placed consider-
able pressure on city officials to undertake long-term
sustainable improvements.

Deposit-Refund Systems

Deposit-refund systems are applicable to only cer-
tain types of wastes, particularly those that maintain
their integrity after use and are readily recyclable. For
uniquely recyclable products or packages, deposits
can be paid upon initial purchase and refunded when
the packages or products are returned. Beverage con-
tainers are commonly managed through deposit-
refund systems. Glass and aluminum beverage con-
tainers are easy to clean and return for refunds. Tires
and car batteries are increasingly being managed
through deposit-refund systems. While they are
heavier and more cumbersome for a consumer to
handle, the consumer typically goes to specialized
service stations to have them replaced, and thus the
system is convenient. Most deposit-refund systems
are voluntary and need to fit with the concept of con-
sumer convenience. However, compulsory systems
do exist for some special hazardous wastes. For ex-
ample, Mexico does not allow the sale of a car bat-
tery replacement unless the old one is returned
(Huber et al. 1997).

Deposit-refunds are useful economic instruments
because they dramatically reduce waste generation
with regard to the unique products or packages that
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apply. Deposit-refunds that are industry managed are
used directly to cover recycling costs. The deposit-
refunds for beverage containers are voluntary and
charged per unit; they are not weight-based and their
unit charge tends to be based on the volume of liq-
uid contained and the material from which the
container is made. Belgium additionally created an
exemption ruling that beverage producers that do not
have refillable containers would have to pay an eco-
tax (EUROPEN 2000).

Deposit-refunds on beverage containers have
been widely implemented in the U.S., with all mar-
kets selling beverages required to have a take-back
system and pay refunds. Most states also require dis-
tributors to pay about 20% of the value of the returned
beverage container to the state as a handling fee
(Macauley and Walls 1995).

In Europe, each country’s economic instruments
are required to respect the competition provisions of
the European Union Treaty and support objectives
of free market access (Duer 1995). In 1988, there was
a court dispute over Denmark’s implementation of a
deposit-refund system for beer and soft drinks bottles.
Also, Denmark required local beverage producers to
use refillable bottles, thus essentially banning local
producers from using beverage cans. Other European
countries argued that Denmark’s requirements dis-
criminated against imports of beer and soft drink from
other countries, except for those that produced their
product in recyclable bottles. Denmark won the case
because it had such a successful recycling rate, 97%,
and the court determined that the deposit-refund
systems was a crucial factor in its success (Duer
1995). By 2001, reports showed that that beverages
in local refillable bottles made up 99% of the Danish
market (EUROPEN 2000). In 2002, Denmark re-
sponded to the pressures from other countries and
ended the ban on beverage cans (Environment Daily
2002a).

Take-Back Systems

Plastic wastes have serious environmental conse-
quence. Every 1 kg of plastic production requires 2
kg of oil. If plastic is put into a landfill, none of this
fuel equivalent is recovered. If it is incinerated for
energy recovery, it is possible to recover no more
than 0.5 –1.0 kg of oil equivalent energy. Recycling
recaptures nearly all of the 2 kg of inherent energy
value, in terms of avoided energy requirement in
generation of new plastic. After noting that only
2% of its plastic waste was recycled in 1998, Nor-
way implemented a producer take-back system,

with the goal to have full recovery by 2010 (Sundt
and Oland 2002). While this Norwegian take-back
system is compulsory, it is not purely a command
approach because it has the effect of influencing
producers to use other materials that might be more
recyclable.

Producer take-back systems initially focused on
recovery of packaging. Under German packaging
regulations, initiated in 1991, producers are required
to take back and recycle specified portions of their
packaging and submit audited reports to prove their
targets have been met. Take-back in Germany could
be avoided only if a packaging producer arranged
for licensed recyclers to recycle their packaging, and
correspondingly showed this by placing the Green
Dot trademark on the product. For foreign compa-
nies to meet the German standards, either they
provided take-back transportation for their own
packaging or they could hire a German firm to pack-
age their product (EPA 1997). The Green Dot
program expanded to include at least 10 European
countries, with special licensing of the trademark
to them, and also to Canada (Green Dot Canada).
In 2001, the European Union decided that restric-
tion of trade was occurring because of the Green
Dot requirement and required Germany to allow
comparable recycling trademarks and recycling
systems to be used (Commercial Angles 2001; Zwick
2001).

Now producer take-back systems are reaching
beyond packaging, particularly to electronics and
automobiles, following a proposed directive by the
European Union. While these take-back programs
have proven, in Germany, to reduce waste disposal,
they have been expensive because of the additional
transportation requirements of returning used prod-
ucts to producers. British Columbia, Canada, began
a program of product take-back beginning in 1992
by requiring all sellers of oil to take back used oil, at
no charge to the consumer, for recycling. In 1994
the province decided to apply product take-back to
waste paint, solvents, thinners, fuels and domestic
pesticides, which together comprised 94% of the
household hazardous waste stream (British Colum-
bia 2001). In 1997, British Columbia drafted new
enabling legislation to further extend product take-
back, including pesticides, gasoline, solvents/
flammable liquids, beverage containers, and phar-
maceuticals. The expanded program allowed
industry associations to establish their own eco-fees
to be added to their product prices and enabled them
to earmark those fees for an administrative fund man-
aged by each affected industry association.
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The U.S. does not mandate producer take-back.
Nevertheless, a number of firms are conducting prod-
uct take-back to avoid disposal costs and/or save on
production costs by remanufacturing recovered prod-
ucts, including Kodak (single-use cameras), Xerox
(photocopying machines), Hewlett Packard (laser
toner cartridges). Two examples of waste reduction are:

● Kodak achieved 85% reuse of its single-use cam-
eras through a take-back program with film
developers;

● Maytag reduced refrigerator packaging by 84%
by switching to returnable packaging (EPA 1999).

Product Stewardship

The Solid Waste Association of North America
(SWANA) has conducted several forums with trade
associations (such as those for plastics, scrap metal,
electronics) to develop a policy of promoting prod-
uct stewardship. Under the policy, incentives for
product stewardship are being encouraged. This could
involve procurement policies by governments, that
include procurement preferences related to product
stewardship. The SWANA policy calls on manufac-
turers to use product stewardship to reduce the
adverse impact of their products and to include the
cost of waste minimization, recycling, and disposal
in their product pricing. Product stewardship is not
mandatory in the U.S. and Canada, but some indus-
tries are now cooperating with this policy. The
following topic of Performance Disclosure includes
examples of companies in the computer industry
being ranked on criteria addressing product steward-
ship (SVTC 2001).

Performance Disclosure

Environmental report cards by independent organi-
zations have proven to motivate change, as the
following examples illustrate:

● After the Silicon Valley Toxics Coalition imple-
mented its Annual Computer Report Card, IBM
and Hewlett-Packard began computer take-back
programs in the US (SVTC 2001).

● The U.S. government pays an independent non-
government non-profit institute to develop and
publish a report card on waste reduction record-
setters. The list reports on successful recycling
and waste minimization efforts conducted by
municipalities, government agencies, and busi-
nesses (ILSR 1998).

● Colombia formed the Colombian Business Coun-
cil for Sustainable Development which publishes
an annual report on its members’ social and en-
vironmental performance (Correa 1998).

● Canada monitors the transboundary movement
of hazardous and non-hazardous wastes, includ-
ing imports and exports, and publishes the
information annually. Monitoring showed that
Canada’s hazardous waste imports for landfilling
were reduced 29% by weight from 1999 to 2000,
following the strengthening of pretreatment stan-
dards prior to waste being allowed in landfills
(Environment Canada 2001).

Solid waste systems are heavily dependent on
trucks to collect and transport waste. Pennsylvania
implemented a law, called the Waste Transportation
Safety Law, which requires all haulers of waste to
obtain and display an authorization sticker. A wide
range of environmental compliance and transport
safety requirements must be met to receive the sticker.
No waste hauling vehicles without the sticker are al-
lowed in Pennsylvania’s solid waste transfer, treatment
and disposal facilities.5 Public pressures in San Fran-
cisco, California, motivated one private hauler to buy
new trucks that run on natural gas, rather than die-
sel or gasoline. Resulting emission reductions due to
this fuel switch are estimated to be about 35% nitro-
gen oxide reduction, 60% particulate reduction, and
20% carbon dioxide reduction (Siuri 2002).

Blacklists of polluters significantly pressure them
to make environmental improvement, given that such
lists encourage consumers to boycott polluting com-
panies. The World Bank publishes a blacklist, updated
annually, with the names of national and multina-
tional firms that have been involved in corrupt
commercial transactions. Transparency International
publishes summary briefs about the corrupt and un-
ethical practices of firms (Transparency International
1999). A number of these corrupt firms are also prone
to poor environmental performance. Other blacklists,
targeted specifically at environmental performance,
have had considerable clout in exposing the envi-
ronmental damages caused by irresponsible oil
companies such as those working in Nigeria that al-
lowed massive spillage of oil onto land around drilling
rigs (Multinational Monitor 1995, Environmental
Watch Ireland).

5 This is according to information shared by officials in Phila-
delphia and Pennsylvania government during interviews by
engineer Nancy Cunningham, 2002.
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While a polluter blacklist is relatively easy to
implement, litigation-oriented approaches require
good analytical abilities to establish blame and negli-
gence, as well as strong legal systems. However, when
private contractors or operators post performance
bonds or other types of assurances, court involve-
ment might be avoided and collection for damages
would likely be easier.

Most environmental report cards and polluter
blacklists are published on the Internet. Waste ex-
change networks also operate using the Internet.
Other information now readily accessible through the
Internet has widely enabled people to find ways to
recycle. In the U.S., people can learn how to recycle
their old computer equipment by visiting the website
of the National Recycling Center (SVTC 2001). For
industry, waste exchange networks have dramatically
enabled manufacturers to sell their wastes as feed-
stock to other manufacturers. The U.S. Environmen-
tal Protection Agency maintains a website listing
waste exchanges available nationally and internation-
ally for a wide range of wastes, and also separately
lists state-wide waste exchanges that focus on receipt
and exchange networking of the wastes within cer-
tain states.

Liability Law

Liability laws have traditionally addressed damages
to people and goods. Typically these laws have re-
lated to a specific incident and required proof of
calculable damage and the assignment of blame.
More recently, liability laws have also addressed the
clean-up of contaminated disposal sites, wherein
blame is established even though parties causing
the pollution may have been following the existing
regulatory framework at the time of disposal. After
the Bhopal disaster caused by toxic emissions from
a chemicals factory, India required environmental
liability insurance for all companies using hazard-
ous substances, which would pay compensation to
victims without the need for court hearings to as-
sign blame.

In most of the world, liability laws for damage to
nature are not available. Norway, Sweden, and Ger-
many have enacted laws that provide a basis for
claiming compensation for environmental damage.
Recent oil spills off the coast of Spain have caused
such severe damage to nature that the European Com-
mission is considering new liability legislation to
hold polluters responsible for environmental
damage. In the year 2000, a policy paper for the Eu-
ropean Union proposed that new environmental

liability laws should apply to all European Union
countries.

There are numerous opportunities for lawyers
involved in drafting contracts for solid waste facili-
ties to introduce economic instruments. The
following material provides some insight on just one
topic of environmental need, i.e., closure and post-
closure financial assurances. The United States (as
well as its individual states) requires that public and
private owners and operators of landfills provide fi-
nancial assurance that they can fund the closure and
post-closure maintenance of sanitary landfills and any
corrective action in accordance with laws and regu-
lations in an environmentally responsible manner
(See for example, U.S. law 40 CFR Sections 258.70
through 258.74.). Available options are listed below,
together with observations on relative cash manage-
ment (dis)advantages:

● Trust Funds of cash held by banks in specified
fund balances based on estimated costs, adjusted
for inflation. Trust funds are the most certain as-
surance. A trust fund must be fully funded by
the time of closure. But law may limit its permit-
ted investments. It may involve payment of
trustee fees not incurred under other options,
such as an enterprise fund.

● Surety Bonds issued by acceptable companies for
either performance or payment. From a regula-
tory or security perspective, bonds are less
desirable than trust funds. Sureties may cancel
bonds if the credit of the owner/operator dete-
riorates, since the surety looks to the owner/
operator to repay draws on the bond. In that
event, the owner/operator likely does not have
the credit or cash to secure alternate financial
assurances. But from a cash management perspec-
tive, bonds may be more desirable than trust
funds. Prudent but discretionary reserve fund-
ing in anticipation of possible bond repayment
may provide opportunity for broader investment
than trust funds. Discretionary funding may be
back ended, which may better maximize the time
value of money than a trust fund with larger up-
front mandated payments.

● Insurance Policies, unlike open-ended liability
policies, have finite risk for estimated costs. Some
larger owner/operators may use insurance from
captive insurers, which may make them vulner-
able to economic downturns of the owner/
operator. The present value of trust fund depos-
its may be less than the present value of
premiums, resulting not only in shifting risk to
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the insurer but better cash management. There
may be tax advantages to insurance: premiums
may be deductible and allow the owner/operator
to remove closure /post-closure liabilities from
its balance sheet.

● Letters of Credit in the form of irrevocable standby.
As in surety bonds, the bank issuing the letter of
credit may refuse to renew it in the event the
owner/operator suffers financial reverses, and the
owner/operator may not have the credit or cash
to secure alternate financial resources.

● Governmental Enterprise Funds established to ac-
count for financing of self-supporting activities
that a governmental unit renders on a user-fee
basis. Unlike trust funds, these are not secure
from creditors of the local government in bank-
ruptcy. Their permitted investments may be
broader than those of a trust fund.

● Collateral Securities set aside and pledged to pay-
ment of costs.

● Municipal Pledge of Revenues from an enterprise
activity such as tipping fees from a landfill. (This
is allowed in lieu of cash funding for post-clo-
sure costs.) The governmental entity may expect
that it can better invest its moneys outside of a
trust account, and invest money it otherwise
might have deposited in a trust account in
higher-yielding investments that out-perform the
trust account. However, governmental entities’
permitted investments are often constrained
events outside a trust account, so whether they
can secure superior returns is not clear. Govern-
mental entities can model advance (trust)
funding versus deferred (pledged revenue) fund-
ing options for post-closure costs. Like
borrowing to pay future costs, pledge of rev-
enues—or deferral of payment—may result in
future rates or tipping fees that are not competi-
tive, because they will have to be artificially
raised to pay post-closure costs that are unre-
lated to present disposal costs. This
anti-competitive consequence suggests possible
but unclear investment advantages, or a pledge
of revenues might not outweigh possible anti-
competitive consequences.

● Corporate Financial Means Test, such as certain
financial ratios (total liabilities to net worth; a
ratio of the sum of net income plus depreciation,
depletion and amortization of total liabilities;
ratio of current assets to current liabilities) and
net working capital and tangible net worth mul-
tiples of costs; or bond ratings by specified rating
agencies such as Moody’s or Standard & Poor’s.

As discussed under Surety Bonds above, it may
be more advantageous to invest outside a trust
fund.

● Corporate Guaranty issued by a parent or sibling
corporation of the owner/operator that meets
corporate financial means tests. Again, it may
be more advantageous to invest outside a trust
fund.

The above instruments deal with protection of
the environment after closure of a solid waste facil-
ity, particularly a landfill that has long-term water
and air pollution consequences as the wastes slowly
biodegrade. Another set of interesting examples ex-
ists for motivating the performance of private
contractors or franchisees through performance
bonds and sureties. Some insights on both the op-
portunities and complexities of legally drafting these
instruments are illustrated below:

● Initial Sizing. Performance bonds are often not
sized logically, but comparatively, by looking at
requirements in other governmental entities’
comparable contracts or codes. However, such
loose comparisons could result in over or under-
bonding, since it is not apparent from the face of
another contract or code text what the gross con-
tract fees are or how long it would take to replace
a defaulting contractor. A more logical basis for
sizing the performance bond requires at least
three steps:

● Determining the amount of average monthly
contract fees.

● Estimating how long it would take for a new
substitute contractor to take over the ser-
vices of the non-performing contractor,
including provisions of the contract for cur-
ing breaches, giving notice of breach/
default/termination, and terminating the
contract.

● Projecting the costs that the governmental
entity would incur to enforce the terms of
the contract (or to terminate it) and to re-
procure substitute services.

A performance bond arguably should cover the
sums of these amounts, if the contractor collects rates
and charges. However, in some instances, the gov-
ernmental entity may collect rates and charges.
Furthermore, the governmental entity may secure the
contractual right to take over the contractor’s service
assets and provide services if the contractor fails to
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do so within a specified time. In that event, the gov-
ernmental entity might consider downsizing a
performance bond to secure premium payment sav-
ings to its citizens.

● Lost Franchise Fees. Although governments of-
ten justify procuring a performance bond to
protect the local government against lost fran-
chise fee revenues in event of franchisee default,
it is not clear that a performance bond would
cover that loss. Franchise fees are conceptually
an obligation paid by the franchisee for the privi-
lege of conducting the franchised business. And
they are payable from revenues and receipts of
the franchisee. They are not obligations of the
customer. If a franchisee defaults, then there
would be no receipts or revenues upon which to
pay the franchise fee. Performance bonds only
cover contractual obligations. If the franchisee
owes no money under the franchise agreement,
arguably the performance bond would not cover
the loss. Perhaps franchise agreements can pro-
vide for compensatory damages in an amount
equal to the average of the last specified number
of months’ franchise fees, in the event of fran-
chisee default. That obligation would then be
payable from performance bond proceeds.

● Re-procurement Costs. A governmental entity can
draw upon a performance bond to get reimburse-
ment of the local government’s costs of
re-procuring a contract terminated for contrac-
tor default and for incremental substitute service
costs, only if the contract obligates the contrac-
tor to pay those reimbursements. As discussed
above with respect to lost franchise fees, these
re-procurement reimbursements should probably
be structured as compensatory damages conse-
quent upon termination. The contract might add
this obligation to better assure reimbursement
from performance bond proceeds.

● Letter of Credit In Lieu of Performance Bond. In
addition to downsizing the performance bond to
reflect the governmental entity’s ability to apply
government-collected rates, the governmental
entity might consider switching from a perfor-
mance bond to a letter of credit for the balance
of reimbursement costs, such as lost franchise
fees, reprocurement or incremental substitute
service costs. Performance bonds best back con-
struction and equipping contracts, not service
agreements. Bond sureties prefer to provide sub-
stitute contractors and complete performance,
rather than pay out money. Many local govern-

ments report that liquidating performance bonds
is slow and fraught with argument. It generally
is more acceptable to local government to have a
substitute general contractor complete construc-
tion and equipping in accordance with clear and
specific plans and specifications than it is for
them to have a substitute operations contractor
provide service over a term of years. The surety
may choose a substitute contractor that does not
meet the local government’s standards of envi-
ronmental good citizenship, diversion ethics, lack
of litigiousness, or the contractor may be verti-
cally integrated and therefore in direct
competition with the local government’s own
solid waste facilities or service contracts. Con-
tractors often allege that the cost of securing a
letter of credit is greater than the cost of secur-
ing a comparable amount of performance bond.
But by downsizing the bond amount, the cost of
the letter of credit may nevertheless be lower, and
it is more liquid. It would likely provide more
immediate cash, especially if the governmental
entity controls the draw. The governmental en-
tity could obtain money, and later argue whether
or not the draw was justified by the contractor’s
default.

CRITERIA FOR CHOOSING
AMONG INSTRUMENTS

Given that there are at least 90 possible instruments
for the solid waste sector and each of them involves
a number of possible activities, the task of choosing
the right instrument and approach is not simple. Does
one start with improving future waste disposal or with
remediating past disposal sites that are contaminat-
ing? Is the focus on wastes from households or
industries? Do hazardous wastes have priority over
non-hazardous wastes? Which are more important—
the water pollution or air pollution impacts of solid
waste management? Does one start with source re-
duction of waste generation or with increased
recycling after waste generation? If source reduction
or recycling are chosen as priorities, which category
of waste has priority? Do the lowest cost instruments
have priority over the higher cost instruments? Do
instruments that address diffuse pollution have pri-
ority over those that address point-source pollution,
given the potential to address the later through com-
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mand-and-control approaches? How much does ease
of implementation affect the choice?

PRE-CONDITIONS FOR THE
APPLICATION OF ECONOMIC INSTRUMENTS

Functioning markets and related institutions

For economic instruments to add efficiency to solid
waste management, a number of interrelated pre-con-
ditions are essential. Foremost is the presence of
reasonably well functioning markets with adequately
defined property rights, the presence of private en-
terprise motivated to reduce costs, some degree of
competition, competent judicial systems, and limited
price distortions. This became apparent as from the
first experiences with implementation of economic
instruments in the Eastern European countries in
transition. Many solid waste systems in Eastern Eu-
rope had to be changed after the reform, because the
subsidies that supported them were no longer avail-
able. In particular, centralized recycling facilities,
composting plants, and various incinerators had to
be closed; and significant investment in sanitary land-
fill was undertaken. Efforts to implement economic
instruments had to grow apace as the reduction of
subsidies developed, state-owned enterprises were
privatized, and properties were returned to private
ownership (Klarer et al. 1999).

Institutional capacity

Secondly, the effective use of economic instruments
requires a certain level of capacity by various different
societal institutions. As mentioned, it is necessary to
have a well functioning and competent legal system
since some of the most powerful instruments for the
solid waste sector are legally binding clauses in con-
tracts, such as contract requirements for performance
surety bonds, liability insurance, assurance trust funds,
letters of credit, collateral securities, take-or-pay rev-
enue pledges. Also, private litigation is one means for
even a single individual to cause major environmen-
tal change, but this only works if the legal system ac-
cepts it and has the necessary capacity to handle the
litigation. Many solid waste activities that require a
major infusion of capital investment (e.g., transfer,
composting, waste-to-energy) can be conducted by the
private sector through build-own-operate-transfer
concessions. However, such contracts must cover all

the needs during the life of the facility, which might
mean a 15- to 20-year concession contract. Renewal,
refurbishment, replacement issues need to be dealt
with for each small and large unit of mobile and sta-
tionary equipment, as well as for the civil works, so
that the facility still has value and is operable at the
time of ownership turnover (Cointreau et al. 2000).

Human and technological capacity is also re-
quired for other involved institutions. Economic
instruments often require special skills or resources
for successful implementation. Disputes by industry
are likely and the court costs from suits over discrimi-
nation could be costly. Determination of internal and
external costs requires objective and complex scien-
tific and economic analysis, so that pricing is as fair
as possible. In developing countries, the burden of
such analysis may be too expensive and sophisticated
for existing institutions to undertake. Once the full
costs are known, pricing various charges and taxes
to internalize costs may be more than the polluting
parties can bear. Also, high pricing may lead to sabo-
tage, corruption, illegal disposal, and various forms
of revenue leakage and tax evasion. And yet, where
the polluter doesn’t pay, the community eventually
pays. For example, wherever safe sanitary landfill
standards are not required, the community eventu-
ally pays through the loss of potable water resources,
health problems from degraded air, and stress from
excessive noise and odor.

Similarly, to implement user charges based on
waste quantity requires the use of uniformly sized
and built waste containers that enable monitoring of
waste volume at each stop to be an easy task, or re-
quires having a scale on the truck that monitors the
weight of each container as it mechanically lifts and
empties it. Recovery and recycling of secondary ma-
terials (e.g., plastic film, durable plastics, textiles,
paper, cardboard, ferrous metals, non-ferrous met-
als, glass, bone, rubber) requires careful sorting,
segregated collection, and development of a strong
network of industries to reuse the materials.

Political willingness

A third indispensable factor for successful implemen-
tation of economic instruments is political
willingness. The political will to implement these
instruments is likely to be affected by the impact of
these instruments on other economic areas, such as
international competitiveness. As was discussed in
an earlier chapter, since these instruments are meant
to influence investment and consumption behavior,
they might also have adverse impacts on trade or
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competition among states or countries. Despite the
enthusiasm expressed for economic instruments,
particularly in Europe, some fear that certain instru-
ments might reduce international competitiveness.
There is particular concern that green taxes could
cause the more resource and energy intense indus-
tries to lose competitiveness and possibly lead some
to relocate to countries with a lower eco-tax burden.
In European countries, closer scrutiny shows that
green taxes are levied mostly on households, trans-
porters, and packaging producers. The majority of
the eco-tax revenues come from taxes on motor ve-
hicles and fuels. For reasons of competitiveness, some
of the most polluting and energy intensive industries
in Europe are given tax exemptions and rebates in
return for a negotiated agreement to make some en-
vironmental improvement. The OECD is carefully
studying this issue of equitable green tax reform and
competitiveness for its 30 members (OECD 2001).

THE CHALLENGES

In addition to the range of pre-conditions that have
to be fulfilled for successful implementation of eco-
nomic instruments for solid waste management, three
interrelated challenges exist for the sector. The first
is that much of the solid waste problem involves what
is referred to in the environmental economics litera-
ture as “non point sources.” It may be possible to
closely monitor and regulate or apply economic in-
struments to wastes generated by large industrial
sources or the conduct of large landfill operators. But
much of the solid waste that is generated comes form
individual households and small enterprises, and
much of the collection activity and a reasonable per-
centage of the disposal likewise involves smaller
actors. By their very nature these sources are harder
to monitor and therefore harder to regulate with eco-
nomic instruments or command and control.

This implies, for example, that we cannot expect
a textbook system of waste disposal charges to be
that effective when illegal disposal or other creative
ways around the charges are a real possibility. The
limited international experience to date with unit-
based charges bears out this caution. (Another
practical problem with this system is the sheer com-
plexity of its implementation, and the question of
how to combine volume and weight for measuring
the charges that are to be assessed.) The lack of unit-
based user charges implies an excess production of

wastes from an economic efficiency perspective. In
practice, as noted below, user charges are often fixed
periodic payments, unrelated to the volume, weight
or type of wastes involved. In this setting, user charges
are a tool for cost recovery and financing of waste
services. But even without unit-based pricing, charges
that provide for financially sustainable waste man-
agement and thereby increase public confidence in
the provision of these services will have salutary en-
vironmental effects.

The second challenge is that waste management
services in most developed and developing countries
typically have been offered as public services and
treated like public utilities. As experience with other
public utilities as shown, there may well be scope for
increased private sector participation and competitive
provision of services (for example, collection). In other
cases (landfill management), there may be stronger
economies of scale that argue in favor of limiting the
number of participants (public or private). Even where
there is a potential for private participation and in-
creased competition, experience with public utility
reform in developed and developing countries cau-
tions us that the constraints imposed by past
investment experience and existing institutional ca-
pabilities must be considered for the potential benefits
of more competition to be realized in practice.

The third interrelated challenge is specific to solid
waste management in developing countries, includ-
ing Latin America and the Caribbean. Modest
incomes condition the practicability of different poli-
cies. Even if very high user charges to reduce waste
generation or to deposit wastes in state-of-the-art
landfills were technically feasible, the resulting costs
could be too high a percentage of income to be po-
litically acceptable. Institutional reforms and
industrial organization policies that increase effi-
ciency of waste management and therefore lower costs
represent a win-win solution in this context. On
the other hand, policies that lead to higher costs be-
cause of the removal of public subsidies may
be economically and fiscally sound but politically
painful.

LESSONS LEARNED
ABOUT IMPLEMENTATION

A World Bank study of economic instruments applied
in Latin America concluded that although they “can
improve environmental management, they normally
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impose high administrative demands and do not rep-
resent a ‘quick fix’ to the problems associated with
more traditional command-and-control approaches”
(Huber et al. 1997). The study further stated that “in-
formation building and information sharing were
identified as key factors” and that “gradualism and
flexibility emerged as fundamental issues in success-
ful implementation” (Huber et al. 1997). Ease of
implementation is an important criterion when choos-
ing among economic instruments. Carbon taxes are
applied to fuel sales, and are thus relatively easy to
calculate and collect. Conceptually, a carbon tax could
also be applied to other activities, once a format for
calculation has been developed. In theory, if such a
tax were to be applied to various solid waste treat-
ment and disposal facilities, it could influence deci-
sions between landfill, composting, and combustion.

The same logic applies to setting the right level
of charging or taxation. The recommended principle
used in Europe and other high-income countries is
that the “instrument should be designed to internal-
ize external costs.” In other words, all direct and
hidden environmental costs that would be borne by

BOX 4

RECOMMENDED
EVALUATION PRINCIPLES

● Environmental effectiveness – i.e., does the instrument lead to the desired environmental improvements,
such as reduction in waste generation, increased waste recycling, reduced emissions from transport and disposal.

● Economic efficiency – i.e., does the instrument create incentives for investment and innovation toward reduc-
tion of pollution control costs.

● Administrative cost efficiency – i.e., does the instrument require affordable and available levels of skill and
effort to implement and monitor.

● Revenue usefulness – i.e., are revenues generated able to be applied to address the environmental objectives of
the instrument and adequate to create measurable improvement.

● Ease of implementation and replicability – i.e., are the relative costs and benefits relatively easy to assess
and the legal requirements for introducing the new instrument reasonable.

● Acceptance – i.e., do the general public and the affected industries accept the instrument as a viable means of
cost-effectively achieving environmental improvement without adversely affecting competitiveness, employment,
income distribution, and trade.

● Distributional effects – i.e., is there distributional disparity or inequity in the application or impact of the
instrument, particularly regarding effects on lower income households, small businesses, and disadvantaged parties.

● Short-term results – i.e., does the instrument have the potential to result in sufficient short-term improvement
to motivate political administrators to undertake commitment to the costs associated with the instrument during
their political term.

● Economic development enhancement – i.e., does the instrument provide an environment that maintains
trade competitiveness and encourages industrial development and employment generation.

● Waste type applicability – i.e., does the instrument address a wide range of waste types and have significant
impact on overall urban waste quantities, or does the instrument address only a limited number of unique and
important waste types.

the community in the area of environmental influ-
ence should be built into the pricing (EUROPEN
2000). For developing countries, a phased approach
of initially setting user charges that achieve full cost
recovery of services received by the user (i.e., collec-
tion services) may be appropriate to address
willingness-and-ability to pay. Over time, the user
charges would be increased to also address the cost
of services that users feel are public goods (i.e., not
directly received by them, such as disposal services).
High-income countries, on the other hand, may have
user charges that also address externalities (i.e., long-
term environmental protection from disposal, and
remediation of contaminated resources).

There is no one best way to address the issue of
implementing economic instruments for solid
waste management. Any solution and policy recom-
mendation would have to take into account the
degree to which the pre-requisites are fulfilled and
it would have to address the three challenges as de-
scribed. Based on this any specific policy should be
evaluated according to the principles presented in
Box 4.
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CONCLUSION AND
RECOMMENDATIONS

The traditional approach for solid waste management
used in the region has been that local governments,
through their own companies or services, are directly
in charge of the collection, transportation and final
disposal of these wastes. Coupled with this action,
numerous rules and regulations of the “control and
command” type are applied in order to eliminate or
mitigate the externalities associated with the genera-
tion and disposal of this refuse.

The option of using various economic instru-
ments has emerged as an alternative to this
approach, in order to improve the efficiency and
efficacy of waste management. The main economic
instrument used in the region has been the involve-
ment of private operators in the collection,
transportation and final disposal of wastes. This ex-
perience has shown that such a system for industrial
organization is feasible, and in general, has been
successful as an option for the management of solid
wastes, if the central aim is to minimize the costs of
providing the services. Its use could be increased
throughout the region. Some experience with the
deregulation of services to non-residential users is
also of high interest.

Although the results from these experiences are
favorable, the lessons learned indicate that there are
many aspects that must be of special concern in their
utilization. These aspects are related mainly to assur-
ing that the service provision is carried out in an
effective, competitive framework, with clear and trans-
parent rules, and with adequate policing mechanisms.

Ideally, there should be region-wide coordination
of policy on economic instruments. Those instru-
ments that could influence trade, competitiveness,
and inter-country transport of wastes and recyclables
should be implemented in a harmonized manner
throughout the region. On the other hand, to wait
for such a comprehensive unified approach could
result in many missed opportunities for stimulating
change. Environmental progress could be signifi-
cantly delayed if individual countries wait for a
regional policy.

Therefore, building on what already exists should
have first priority. If there are economic instruments
in place, they need to be reviewed for their effective-
ness and improved to the extent possible. The first
step in the process should be to have a policy to de-
velop economic instruments and a decision to
empower government staff to seek opportunities to

implement new economic instruments. It needs to
be recognized that each country must learn by doing
and that many instruments will be less than perfectly
designed. An imperfectly designed instrument does
not, in general, create any significant long-term prob-
lems. Where the instrument is flawed, it is likely that
public reaction, as well as the reaction of industry,
will soon let government know that the instrument
needs to be amended. And so, imperfection is cer-
tainly more tolerable in the process of implementation
than no action. It some cases it may be necessary for
the national government to provide policy guidelines,
so that local officials run less of a political risk when
implementing cost recovery measures.

In order to design and implement suitable poli-
cies it might be a good idea to create countrywide
high-level study commissions for this purpose. The
commissions would have to include economists, en-
gineers, lawyers and environmental scientists, as the
assessment of options requires a multi-disciplinary
approach. The commissions need to be staffed with a
group of professionals able to carry out the economic
analysis and environmental assessment of each
choice. Since each country’s economic instruments
impact on the national economy and domestic pro-
duction, this commission should be placed at the
highest level of national government, and not under
a single ministry. Ministries of environment, land use,
natural resources, and finance need to be prominently
present on the commission. Once such commissions
exist to study and implement economic instruments,
they could provide a focal point for external assis-
tance from development agencies, banks, and trade
associations.

One type of instrument that has developed in
many countries is that of deposit and refund systems
for recyclable wastes, especially paper, cardboard,
glass, aluminum cans and plastic. In this case, the
companies that demand these types of materials have
generated a significant market for the recycling of
wastes, including their import and export. In those
countries where such systems have not been well
developed, a more detailed analysis is needed to iden-
tify the measures that would allow the stimulation of
such markets.

The issue of recycling is related to the social prob-
lem of informal collectors. There are experiences in
which municipalities have organized these collectors
in order to face this matter, trying to “formalize” their
activity, thus improving their living conditions. The
case study of La Reina in Santiago (Annex 2) shows
that it is feasible to develop this type of scheme, al-
though it required a significant subsidy to maintain
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● Instruments that focus on long-term behavior
modification need to be implemented. But new
instruments should be introduced in steps.

● Instruments should be in tune with broader eco-
nomic development objectives in terms of use of
labor, energy and capital.

● Consideration should be given to how revenues
from economic instruments will be used: for spe-
cific waste management investments, general
improvement in waste management services,
waste-related environmental remediation, or
other applications.

● Revenue-providing instruments, such as tax cred-
its, low-interest credit lines, accelerated
depreciation and relief from customs duties can
provide financial incentives for the private sec-
tor to invest in production changes that reduce
hazardous substances, increase recyclability, and
generate less wastes. Such instruments could also
encourage the private sector to invest and par-
ticipate in solid waste service delivery, including
resource recovery. But the use of such instruments
needs to be carefully weighed against other con-
siderations, including scarcity of revenue and the
possibility that benefits will end up poorly tar-
geted in terms of efficiency. Where they are
possible, the application of charges and market
strengthening activities have advantages.

● Non-revenue instruments that strengthen liabil-
ity for damage to the environment or public
health could also be useful, assuming the legal
system can make such instruments operative.
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SANTIAGO AND LA REINA
MUNICIPALITIES, CHILE6

INTRODUCTION

The purpose of this document is to present a brief
summary of the economic instruments in use for solid
waste management in the region and to present two
case studies of such use in Chile. These case studies
refer to the industrial organization for the collection
and disposal of residential solid waste in the city of
Santiago and the development of a collection and re-
cycling scheme in the Municipality of La Reina, in
Santiago.

This document presents, as a frame of reference
based on the available bibliography, the main aspects
related to the reality of solid waste management in
Latin America. On this basis, we comment on the
economic instruments that could theoretically be
used to improve the usual problems of low coverage,
poor service quality, pollution, etc, currently being
observed in the region.

Following that, we comment on the instruments
that are being used in the various countries, analyz-
ing their efficacy and efficiency in achieving the
intended goals.

The solid waste situation in Chile and its insti-
tutional setting are presented in Chapter III, as a frame
of reference for the case studies analyzed in this work.

These case studies essentially include the follow-
ing: a description of specific problems faced and the
explicit and implicit objectives used in the design of

the instruments; the characteristics of the instruments
as such; the main problems and critical factors con-
sidered; an appraisal of the results obtained from the
instruments’ application; and the recommendations
and lessons learned.

This study is of a preliminary or exploratory na-
ture, as more detailed quantitative information,
which would allow a deeper evaluation and support
of the analysis of the various issues, has not been
available. This notwithstanding, the available quali-
tative elements are thought to be clear enough to
guide the recommendations that are derived from
the analysis.

REGIONAL SOLID WASTE MANAGEMENT
SITUATION7

In the region, the solid waste sector is generally the
responsibility of local governments (municipalities),
which have searched various options to improve the
service coverage and quality. An important share of
municipal budgets (between 20% and 50%) is spent
on the administration and management of solid waste
services.

In spite of the fact that this activity has high vis-
ibility and a high political profile in cities, the public
resources destined for the needed investments and
their operation have been insufficient. Average cov-
erage for collection in large cities is about 89%, while
for smaller cities, coverage fluctuates between 50%
and 70%. The municipalities are faced with the addi-
tional pressure of constant population and economic
growth.

In this setting, many countries have considered,
to various degrees, the participation of a private sec-
tor initiative to solve the increasing demands of the
sector. Currently, private operators under different
participation schemes provide about 40% to 50% of

Synthesis of Case Studies

6 This section was written by Jorge Ducci, Mauricio
Arredondo, and Álvaro Fischer..
7 In this study, “the region” refers to Latin America and the
Caribbean countries. Figures cited are taken from Acuirio,
Guido, et al. 1997.
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ciency, efficacy and equity in the allocation of re-
sources, as well as the financing of the activity.

These economic instruments can be contrasted
with those “command and control” actions which
through norms, regulations, controls and sanctions,
try to determine the standards to be followed by
the economic agents in their decisions of what,
how, when, where and how much to produce and
consume.

Among the best known economic instruments
applied in environmental issues in general, and in
the provision of public services in particular, are user
charges and taxes and subsidies that may affect con-
sumption, production, product and production
processes’ changes, so that the externalities that oc-
cur in waste production are “internalized.”

In this study, those actions directed to creating
or facilitating the operation of markets that through
competition may produce price signals for socially
efficient decision-making are also included. Among
these instruments we find those related to the devel-
opment of recyclable wastes and to the establishment
of rules for private sector participation.

The bibliographical review on the application
of economic instruments for solid waste manage-
ment in the region shows that some of these
instruments are being widely and significantly used,
while for others only some isolated experiences are
known.

Firstly, a frequently used instrument is user
charges for the collection, transferal and disposal of
solid wastes. At least in countries like Bolivia, Brazil,
Chile, Colombia, Ecuador, Jamaica, Mexico and Ven-
ezuela there is experience with this instrument
(Huber, Richard M., et al., 1998).

For residential wastes, however, it is usual for
these charges to be fixed and payable periodically,
unrelated to the volume, weight or type of waste be-
ing disposed of. In this case, the economic instrument
is being directed exclusively to the achievement of
cost recovery and not towards the reduction of gen-
erated wastes. For example, in the urban
municipalities of Greater Santiago, where this instru-
ment has been used for many years and is considered
a successful case, recovery is about 55% of service
cost.8  The essential problem is that it is not possible
to exclude from service those who do not pay, which
makes it impossible to recover the total cost. The use
of charges through territorial taxes has the inconve-

the regional services. Even though the benefits of the
participation of the private sector in service provi-
sion are evident, this requires significant monitoring
and policing in addition to an adequate regulatory
framework to mitigate the risks to the community, to
the local governments and to the private operators
themselves.

In general, the services’ financing has come from
national revenue transfers, from municipal tax rev-
enues and, in a few cases, from rates charged on other
public services. User charges have been of limited
application and their efficacy has been weak.

Among the most relevant critical aspects for sec-
tor development it is necessary to mention the
following:

● In general, the norms are dispersed among many
legal bodies, with many duplications and con-
tradictions. In this same context, a multiplicity
of entities has responsibilities in the sector, a situ-
ation that implies coordination problems.

● There is a lack of institutional capacity of the
executing and normative entities that must as-
sume sector responsibility.

● There is a lack of information systems that allow
the monitoring and comprehensive evaluation of
the solid waste services.

● There is a lack of medium and long term plan-
ning.

● Private sector participation requires greater trans-
parency in the hiring process and better control
of contract obligations, in order to assure an ef-
fective level of competition and to exploit
economies of scale.

● It is necessary to create public awareness of the
real cost of solid waste management and of the
importance of waste minimization.

USE OF ECONOMIC INSTRUMENTS

The use of economic instruments for the solution
of environmental problems, and in particular for
solid waste management, has become more relevant
as a tool in order to improve upon the level and de-
livery conditions of the collection and disposal of
wastes.

For purposes of this study, the term economic
instrument is understood to refer to any policy, tool
or action which has the purpose of affecting economic
agents’ behavior, with a view to improving the effi- 8 See section IV, infra.
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nience that collection costs are high, as they usually
involve the use of legal mechanisms and, therefore,
have a high non-payment rate.

A simple and cheap method for increasing re-
covery is to add this charge to the bill of some other
utility. In Colombia, this unified utility bill is the usual
practice in many cities, and it has recently also been
used in Guayaquil, Ecuador, and La Paz, Bolivia,
where it is applied as a surcharge on the electricity
bill (Huber, Richard M., et al., 1998). This policy al-
lows a higher level of recovery, and some degree of
progressiveness (higher income families consume
more electricity and therefore pay more for solid waste
services), even though it generates a distortion in the
electricity market, without increasing the efficiency
in the solid waste market.

It seems that there are no experiences in Latin
America of residential user charges based on volume,
weight or type of waste. Even though the necessary
technologies exist, the general understanding is that
the controls needed for an effective application of this
type of charges, and to avoid fraud or abuses, sub-
stantially exceed the institutional capacity of local
governments.

However, it is possible to highlight the cases of
Chile, Colombia and the city of Rio de Janeiro where
non-residential user charges are directly related to
the weight of the wastes being collected. In Santiago,
Chile, for example, these users freely agree on the
service conditions with the many existing private
collection companies. Under this concept, users in-
ternalize at least the private costs of providing the
service in their marginal consumption and produc-
tion decisions, achieving a more efficient social
solution.9

It is important to note that user charges should
ideally distinguish among the costs related to pro-
viding the service in each and every one of the stages
involved, i.e., collection, transport, transfer, and fi-
nal disposal. In this manner, a final user might opt,
for example, to employ his own means to transport
his wastes to a final disposal site, which would charge
a fee related to that stage of the service. Differenti-
ated charges by stage exist in countries such as
Ecuador, Colombia, Venezuela and Chile (Huber,
Richard M., et al., 1998).

A second economic instrument extensively used
in the region is the deposit and refund system for
recyclable wastes. In countries such as Barbados, Bra-
zil, Bolivia, Chile, Colombia, Ecuador, Jamaica,
Mexico and Venezuela these systems exist for prod-
ucts like paper and cardboard, glass bottles,
aluminum cans, tires and others (Huber, Richard M.,
et al., 1998). Under this system a consumer, when
buying an affected good, pays an amount that is re-
imbursed when the consumer returns the recyclable
waste.

An interesting characteristic of this activity is that
in most countries it is voluntary, based on the inter-
est that many producers have in reusing the recyclable
materials. Mexico is the only known exception to this
rule, as used car batteries must be returned to ac-
quire a new one (Huber, Richard M., et al., 1998).

An interesting variant of the above refers to the
initiatives that some municipalities have taken to
organize this process. In many cases in Brazil and
Chile,10  they have organized and “formalized” waste
collectors, so that they contribute in a better way to
the collection and separation of recyclables, mitigat-
ing the social problem associated with these
collectors.

Those systems in which the private sector has
been involved in the service of collection, transferal
and disposal of wastes are included under the defini-
tion of economic instruments indicated above. The
rationale for the above-mentioned involvement has
been the low level of observed coverage, the high
inefficiency of municipal operators, the lack of finan-
cial resources and the extensive occurrence of illegal
dumping.

To date, private operators under direct contract
service 40% to 50% of cities in Latin America. Stud-
ies indicate that there have been important cost
reductions (50% in 5 cities studied) due to larger la-
bor and vehicle productivity. Contract duration is
about 5 to 8 years, with periodic re-bidding so that
there is competition for the market (Bartone, Carl,
1999).

Lessons learned, among others, in this privatiza-
tion process are the following: there is the need to
develop an overall framework for private sector par-
ticipation; there have been some justified increases
in costs; cost recovery continues to be a problem;
municipal labor issues need to be resolved previous
to the process; municipal institutions for contract
regulation need to be strengthened; and improve-
ment of contract characteristics is needed (well
defined standards, payment against results and regu-
lar monitoring).

9 A fully efficient solution would require that private costs be
obtained in a competitive environment and that they include
all social costs involved .
10 The Chilean case study presented below examines this ex-
perience for the Municipality of La Reina in Santiago.
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THE MANAGEMENT OF
SOLID WASTES IN CHILE

In general, the situation of the management of solid
wastes in Chile involves the problems already noted
for the region as a whole. Some specific aspects are
detailed in what follows.

The production of solid wastes in Chile has
grown in the last decade as a consequence of higher
standards of living, higher urbanization and changes
in consumption patterns. At the national level, the
production of solid wastes has increased 28.6% in
only four years, from 0.62 kg/person/day in 1996 to
0.82 kg/person/day in 2000 (INE, 2001). Industrial
wastes at the national level reached 2,516,000 tons
in 1998, according to estimates by the National En-
vironmental Commission (CONAMA, 2000a), of
which 37% are from the Metropolitan region

As the data from the Metropolitan Region indi-
cate, the mix of solid wastes has shown some changes
in the 1992-2000 period, with organic wastes having
reduced their share from 49% to 42%, and with a
growing share of paper, cardboard and plastic, from
29% to 36% in the same period.

Ninety percent of the urban population of Chile
has collection services, with a frequency that varies
between one and three days per week. The main
method for disposing of home wastes is by using plas-
tic bags put out on the sidewalk in a small receptacle.
However, in recent years the use of containers for
depositing wastes has increased.

In 1981, a process was initiated by which the
private sector had an increasing involvement in the
waste collection stage, with the result that currently
about 90% of the population has this service provided
by private companies. This scheme operates through
the subcontracting by the municipality of collection,
transportation and disposal services. A detailed analy-
sis of this experience for the metropolitan area of
Santiago Chile is presented in the following section.

Currently about 85% of the country’s urban popu-
lation has access to final disposal by means of sanitary
landfills. In the year 2000 there were a total of 246
sanitary landfills in the country, of which 72 had le-
gal sanitary authorization, and 77 had a useful life of
less than 5 years. This notwithstanding, the exist-
ence of clandestine disposal sites is still significant
(CONAMA, 2000b).

At the national level there is no specific legal
framework for the management of solid wastes. Leg-
islation affecting the sector is found dispersed among
a great many legal bodies of all types and origins,

and with different legal hierarchy. Even though the
responsibility for providing the service falls on the
municipalities, entities like the Health Ministry, the
Housing and Urban Development Ministry and the
National Environmental Commission are also respon-
sible for matters related to norms and controls.

CASE STUDY OF THE COLLECTION AND
DISPOSAL OF SOLID WASTES
IN SANTIAGO, CHILE.

As a case study, this report considers the industrial
organization for the provision of residential solid
waste collection and disposal services in Santiago,
Chile.

Fundamentally, since the early eighties the sec-
tor organization has consisted in each of the 56
municipalities that constitute the metropolitan area
openly bidding for the collection service with pri-
vate companies. Up to that date the services were
provided directly by the municipalities.

As a consequence of the 1982–1983 economic
crisis, and following a tendency of that time towards
the privatization of public services, the municipali-
ties adopted a strategy for the externalization of
services.

Tender documents have been relatively similar
to each other, and they establish the parties’ mutual
obligations, including aspects such as exclusiveness
of the collection area, a 5-year contract duration, stan-
dards for the quality of the service (timetables, use of
uniforms by employees, new and technically adequate
vehicles, etc.), as well as the price to be paid by the
municipalities, which generally is a fixed monthly
payment.

The essential point of this experience, and one
which represents a difference from other cases in Latin
America, is that each municipality has acted inde-
pendently from the others, thereby generating an
interesting number of companies that participate in
these bids, inducing significant cost savings. Even
though only three companies control 60% of the
market, current costs are only from US$ 7.7/ton to
US$ 26.7/ton.11  This compares to other, significantly
higher prices in the region, which vary between US$
15/ton and US$ 40/ton (Bartone, Carl, 1999; Acurio
Guido, et al. 1997).

11 According to data gathered by the consultant from differ-
ent sources.
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The rationale for this approach is based on the
fact that there are no significant economies of scale
at the residential waste collection stage. That is, av-
erage costs do not vary with the volume of waste
collected. Available data for Santiago, Chile, allow us
to corroborate this situation. Under these conditions
it does not make sense to integrate the collection ser-
vice in wider geographical areas. The presence of a
high number of service providers (11), and some
other 30 potential entrants, assures that there is suf-
ficient competition to maintain minimum possible
costs.

Among the problems of the system, that can be
improved upon, we highlight the alleged lack of trans-
parency in the awarding of some contracts, the lack
of municipal policing which is based mostly on us-
ers’ complaints, and the existence of numerous
clandestine dumping sites.

Referring to transfer and final disposal, the asso-
ciation of the municipalities has been convenient for
the purposes of bidding these activities to private
companies. To date, there are 3 sanitary landfills, all
of which compete, at some level, for the reception of
wastes.

In this case, multi-municipal associations or com-
panies have jointly bid for the service, assuring each
participant the delivery of wastes from their munici-
pality, in exchange for a payment based on weight
received. Contracts are long term (20 years) and they
include the obligations set by the concessionaire to
receive and adequately dispose of the wastes, com-
plying with the pertinent technical and environmental
norms. The concessionaire may also receive wastes
from other users, mainly non-residential, freely set-
ting the price to be charged. The rationale behind
this scheme is that in the transfer and disposal ac-
tivities there are significant economies of scale,
according to which average costs decrease with the
size of the sanitary landfill.

Current prices for disposal in Santiago are about
US$ 4/ton to US$ 7/ton,12  which are below the costs
observed in other cities in the region, of about US$4-
12/ton. (Acurio, Guido, et al. 1997).

An interesting aspect of this process is that the
bidders propose the sites for final disposal, and it is
their obligation to buy them and obtain the permits.
This permit processing is the most complex and risky

aspect of the business, due to the environmental ob-
ligations that must be met, which in one case were
imposed after the bidding, and the phenomenon of
community rejection to having a sanitary landfill in
their municipality.

CASE STUDY OF RECYCLING
IN LA REINA MUNICIPALITY13

The municipality of La Reina, in Santiago, Chile, faced
a significant social problem in the early nineties, re-
lated to the activity of some 1,500 informal waste
collectors (cartoneros). At the same time that Mu-
nicipality, which contains the city’s largest park area,
had significant clean-up expenditures.

To mitigate these elements, the municipality,
together with a company in the waste management
sector, took the initiative of organizing a system
for the collection, separation and resale of recyclable
products, especially paper, cardboard, glass and
plastic.

The initiative consisted of organizing the activ-
ity by means of granting a permit to a company to
install a collection center, providing the collectors
(cartoneros) with a uniform and a container, and train-
ing them in the process of waste separation. The
company signed an agreement with each cartonero
establishing the price to be paid, fixed and adjustable
for inflation, by weight and type of waste received.

Originally, the financing of the scheme was based
on the resale of wastes that the company would make
to manufacturers that demand this type of recyclable
products. However, after two years of initial opera-
tions, and given the high volatility of the sale price
for the recyclables, the permit was reformulated so
that the company was authorized to sell space on the
containers for advertising, generating additional and
more stable revenues. At the same time the munici-
pality exempted the company from payments for the
right to use public spaces for advertising.

Under this new financing scheme, the company
operated successfully during the following six years.
But in 2001, and as a consequence of a significant
fall in the price of recyclable products and of adver-
tising sales related to the country’s economic down-
turn, the scheme ceased to be feasible and the
company ceased operations.

To date the municipality and the company are
negotiating a new type of arrangement to continue
this activity.

12 According to data gathered by the consultant from differ-
ent sources.
13 The background information for this case study comes from
in-depth interviews with municipal authorities and with the
owner of the operating company.
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Thirty-three percent of the municipality’s families
(24,000) participated in the recycling program, with
an average of 84 ton/month of marketed products. The
greatest recovery rates were for plastic and paper, reach-
ing nearly 40% of the total generated waste. Taking
into account that about 40,050 tons are disposed of
yearly in the municipality of La Reina, the rate of re-
cycled wastes reached on average about 2% of this total.

In terms of the social objective, the undertaking
can be considered a success as it effectively allowed
the mitigation of the negative impact of the cartoneros’
activity, improved the municipal image and its in-
habitants’ quality of life. From a financial point of
view, the net saving was scarce, as only about 2% of
the wastes were recycled annually.

Among the aspects to highlight from this experi-
ence we find that this initiative was financially feasible
for many years, though not from revenues obtained
by reselling recycled material; and there was a hid-
den subsidy in the fact that the municipality did not
charge for municipal advertising rights.

 The aspects that could be corrected or improved
upon are the following: issuing a tender for the per-
mit, avoiding a direct negotiation; a better allocation
of price variability risk between the company and the
cartoneros, eliminating at the same time the risk that
the cartoneros sell to other competing buyers, and
the establishment of a contract between the munici-
pality and the company to define the rights and
obligations of the parties.

CONCLUSIONS AND RECOMMENDATIONS

The traditional approach to solid waste management
used in the region has been that local governments,
through their own companies or services, are directly
in charge of the collection, transportation and final
disposal of these wastes. Coupled with this action,
numerous norms and regulations of “control and
command” type are applied in order to eliminate or
mitigate the externalities associated with the genera-
tion and disposal of these residues.

The option of using economic instruments has
emerged as an alternative to this approach, in order
to improve the efficiency and efficacy of waste man-
agement. In a broad sense, these instruments operate
through incentives that affect economic agents’ deci-
sions. Included among them are: the policy for setting
user charges, all sorts of taxes and subsidies in re-
lated markets, and the development of markets for

the provision of these services, including the involve-
ment of private operators.

In this setting it is noted that the main economic
instrument used in the region is the involvement of
private operators for the collection, transport and fi-
nal disposal of wastes. This experience has shown
that such a scheme for industrial organization is fea-
sible, and in general, has been successful, as an option
for the management of solid wastes, if the central aim
is to minimize the costs of providing the services. Its
use could be increased throughout the region.

Although the results from this experience are
favorable, the lessons learned indicate that there are
many aspects that must be of special concern in their
utilization. These aspects are related mainly to as-
suring that the service provision is carried out in
an effective, competitive framework, with clear and
transparent rules, and with adequate policing
mechanisms.

The particular case of Santiago, Chile, shows that
for these purposes the following initiatives has been
successful: leaving the provision for collection open
to competition and transportation services for non-
residential users; issuing tenders for contracts
competitively every 5 years at a municipal level with-
out including larger geographical areas; having clear
contracts; using users’ complaints extensively as sup-
port for the policing and control of providers,
separating the provision and charges by service stages,
and tendering a low number of sanitary disposal sites
to exploit economies of scale.

Another type of instrument that has spontane-
ously developed in many countries is deposit and
refund systems for recyclable wastes, especially pa-
per, cardboard, glass, aluminum cans and plastic. In
this case, the companies that demand this type of
materials have generated a significant market for the
recycling of wastes, including their import and ex-
port. In those countries where such systems have not
been well developed a more detailed analysis is
needed to identify the measures that would allow the
stimulation of such markets.

The issue of recycling is related to the social prob-
lem of informal collectors. There are experiences in
which municipalities have organized these collectors
to face this matter, trying to “formalize” their activ-
ity, and improving their living conditions. The case
study of La Reina in Santiago shows that it is feasible
to develop this type of system, although it required a
significant subsidy to maintain its financial feasibil-
ity for over eight years.

For the purposes of achieving efficiency in re-
source allocation an essential economic instrument
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are user charges. For this instrument to be really use-
ful it is necessary for charges to be directly related to
the volume, weight and type of waste, and that these
charges be actually collectable. Only in this manner
would it be possible to have users adjust their waste
generation levels to a more adequate level.

The regional experience shows that, in most
cases, these conditions are not met. Basically, user
charges tend to be periodically fixed values, unre-
lated to waste generation, and in most cases collection
is low. Initiatives to incorporate this charge in other
public services’ bills have helped to increase collec-
tion significantly (the cases of many cities in
Colombia and of Guayaquil and La Paz), targeting at
least an increase in the financing of this activity. Chile,
Colombia and Rio de Janeiro are known cases where
there are charges by weight, applicable mainly to non-
residential wastes. This is an area where developed
countries’ experiences may be of great interest.

In addition to the above, it is necessary to high-
light the potentially relevant use of taxes at the final
disposal stage, taking into account the residual air,
water and soil pollution that is normally caused at
this stage. The internalization of this cost along the
waste production chain would allow for the correc-
tion of an important externality of this activity. There
is no experience in the use of this type of taxes in the
region, partly due to the financial weaknesses of the
municipalities, which are not in a position to handle
payment of a tax of this type, either directly or indi-
rectly. Its application should be tied to the
strengthening of user charges, as indicated. It would
also require better control of illegal dumping sites.

Ultimately, the study shows that there are some
important economic instruments in use in the region
and that their greater dissemination could be of in-
terest for other countries and cities. However, there
is still a lack of experience in some instruments that
may have a large potential for increasing the efficiency
of solid waste management.
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RIO DE JANEIRO’S
IMPROVEMENT OF ITS
URBAN TRASH AND GARBAGE
SERVICES, BRAZIL14

INTRODUCTION

This work presents a case study of Rio de Janeiro’s
improvement of its urban trash and garbage services
by bringing in private operators to collect the “ex-
traordinary wastes” produced by the city’s large
generators, without relinquishing its authority to su-
pervise and regulate critical aspects of that service.
The costs involved were reduced at the same time.
The paper analyzes the operational problems result-
ing from the adoption of this institutional model and
its advantages and disadvantages for both users and
public institutions.

The history of the city’s trash and garbage col-
lection is traced, together with the progressive
changes in pertinent legislation up to the present time.
The way waste producers have perceived and re-
sponded to municipal measures is analyzed. The
economic and financial impact of the collection ser-
vice on the Municipality and the users shows that a
broad sector of private business has been favored, the
public municipal trash and garbage enterprise has
experienced economic relief, and the cost for large
waste generators has been kept at reasonable levels.

14 This section was written by Luis Edmundo Costa Leite and
José Enrique Penido Monteiro.
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The paper identifies the positive effects of
the new system. The extended service is governed by
environmental standards, thus benefiting the envi-
ronment, while the creation of formal new jobs ben-
efits the most vulnerable unskilled labor segments.

In conclusion, the paper stresses that the dissemi-
nation of examples of successful management like
this case study can encourage municipal administra-
tions in other Latin American cities to adopt similar
initiatives, tailored to their individual social, eco-
nomic and cultural conditions.

THE TRASH AND GARBAGE COLLECTION
SYSTEM: DEVELOPMENT AND RESULTS

Starting in the seventies and up until 1990,
COMLURB, the municipal trash and garbage com-
pany, was responsible for collecting all solid wastes,
except for those amounting to over 120 liters a day
produced by establishments that were considered to
be “large generators.” These establishments had to
collect and transport their wastes to the municipal
landfill in their own vehicles or hire COMLURB’s “spe-
cial collection” service at a higher cost. This was the
system that monitored the final disposal of the solid
wastes produced by the large generators and, in prac-
tice, it was very inefficient and difficult to operate.

COMLURB had no specific resources for its spe-
cial trash and garbage collection service. It used its
regular household waste collection labor, vehicles and
equipment. The large waste generators, despite pay-
ing extra for their service, always came last. The
supermarkets and shopping centers, which generated
large amounts of waste and had nowhere to store it on
their premises, were those most hurt by the system.

With the passing of Municipal Decree 9287 in
1990, in response to protests over the special services
and the excessively high rates charged for them,
COMLURB ceased to be Rio de Janeiro’s exclusive
trash and garbage collector. Some unqualified private
companies, in the unregulated urban trash and gar-
bage collection sector, started to serve large super-
market and major hotel chains and other large waste
generators requiring companies with an ample ser-
vice capacity. COMLURB continued to provide fewer
extraordinary collection services until 1993, when
they were finally cancelled by a legal resolution that
set the maximum volume of normal waste produc-
tion at 100 liters or 50 kilograms a day. Private trash
and garbage collectors would serve the market seg-

ment producing more than that volume, with
COMLURB maintaining only a regulatory function.

The private special collection service was not
immediately effective; nor were the establishments
served by COMLURB immediately transferred to pri-
vate trash and garbage collection companies. Large
corporations, in particular, questioned the legality of
resolution 03/93 in the courts and opposed the new
provision because of the shortage of private services.
In 1994, several companies purchased vehicles and
hired sales personnel to sell their collection services
to the large waste generators. Some of the latter, par-
ticularly bars, restaurants and small markets, decided
at first to hire persons and vehicles that were not reg-
istered with COMLURB. As a result, their wastes were
both collected and disposed of very irregularly in the
city. Even so, by 1994 the city had five companies
that were qualified, under the new provisions, to pro-
vide trash and garbage collection services to large
waste generators. They collected a total of 13,293.25
tons/month overall, which was equivalent to 7.2% of
the total trash and garbage collection in Rio de Janeiro.

COMLURB had a large job between 1994 and
1998, supervising the private companies. While vio-
lators were frequently fined, the fines were system-
atically and successfully appealed because the
authority had only one Municipal Decree as its legal
backing. In 1998, Municipal Act 2630 set new limits
for classifying small and large waste generators (120
liters or 60 Kg a day). The Technical Regulations (42-
30-01) for that Law, published the same year, estab-
lished the standards and procedures for large waste
generators and the companies collecting and trans-
porting those wastes. Under the new legislation, in
1998, 11% more extraordinary wastes were collected
than in 1997; the total was 292,100 tons or 10.5% of
all of the trash and garbage collected in the city of Rio
de Janeiro. In short, between 1994 and 1998, the col-
lection of waste from large generators rose 45.8%.

In 2001, Municipal Act 3273 approved the Ur-
ban Trash and Garbage Collection Regulations for the
City of Rio de Janeiro. COMLURB’s authority under
Decree 9287 was increased, making its supervisory
and proactive efforts to broaden service coverage more
likely to succeed.15

15 Other laws and regulations that are pertinent to this case
are: (1) the Urban Trash and Garbage Regulations for the City
of Rio de Janeiro (Regulations for Municipal Law 3273, April
19, 2002) stating that the generators are responsible for man-
aging theirs special wastes, including extraordinary wastes,
and that they must comply with the relevant technical provi-
sions and operational procedures; and (2) Technical Provi-
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By the end of 2001, twelve companies were au-
thorized to collect the extraordinary trash and garbage.
They handled a total of 355,890 tons, equivalent to
12% of the total trash and garbage collected in Rio de
Janeiro. In 2002, 12 companies (a fleet of 250 waste
collection units) were serving 6,122 establishments,
with an average monthly collection, over the first nine
months of 2002, of 31,146 tons. The companies that
offer this service have invested not only in traditional
vehicles, but also in special and alternative ones. They
have installed stationary compactor boxes for large
waste generators like supermarkets, to increase their
productivity and reduce their customers’ operating
costs. Smaller trucks have been purchased to serve
small customers like restaurants, banks and offices in
the city center with its narrow streets.

ECONOMIC AND FINANCIAL ASPECTS

Service to large waste generators is based on a price
and rate scale set by the private companies, in accor-
dance with the type, number and capacity of the trash
and garbage bags and containers that are collected.
The prices vary widely because this market is highly
competitive and dynamic. Customer surveys show
that the oldest clients tend to pay higher prices than
those with more recent contracts with the same com-
pany. The companies charge a fixed rate set by
contract for a minimum waste collection. Any sur-
plus is paid for at a higher preset rate.

Trash and garbage collection prices for large waste
generators has declined steadily, from an average of
R$ 0.30/kg in 1994 to an average of R$ 0.13/kg in
2003. Unit collection prices vary according to con-
tainer type and capacity, as follows:

● For 100-liter plastic bags, the prices vary up to
33%, from R$ 0.90 or US$ 0.26, to R$ 1.20 or
US$ 0.35 per bag removed.16

● For 240-liter plastic containers, the prices vary
up to 71%, with a minimum of R$ 2.45 or US$
0.70, and a maximum of R$ 6.20 or US$ 1.77
per container removed.

● For 1,200-liter metal containers, the price is R$
25.00 or US$ 7.00 per container removed.

● For waste in stationary compactor boxes with a
15 m3 capacity, the price is R$ 500.00 or US$
142.85 per box removed.

Private trash and garbage companies earn large
profits, even after paying COMLURB for use of its
transfer station, transportation service and final dis-
posal of the wastes (this represents only 8.7 % of the
companies’ revenues). Ten of the twelve companies
that provide trash and garbage collection services to
large waste generators have operated in the market
without interruption. This service has lightened
COMLURB’s burden and has proven to be extremely
profitable. The rates today are much lower (nearly
one tenth of what COMLURB would be charging now,
under the previous system), and cover a much larger
percentage of waste generators that the municipal
trash and garbage collection company would had to
continue serving otherwise.

The users’ willingness to pay has never been a
problem because the amount involved is very small
in comparison with their earnings. Since the service
is good, few are overdue in their payments.17  A study
of restaurants, for example, found that they pay only
about 0.5% of their monthly revenues for extraordi-
nary trash and garbage collection—equivalent to
one-tenth of their electric bill.

Environmental and social aspects

Private extraordinary waste collection has produced
considerable environmental and social benefits. The
most important environmental effects include the
following:

● Vehicles authorized under technical provisions
to provide this service must respect emission lim-
its for atmospheric and acoustic contamination
and comply strictly with pertinent legislation.
When COMLURB was responsible for opera-
tions, and even less so when unauthorized
vehicles participated in the service, emission
control was not enforced. Authorized vehicles
must be kept clean, deodorized and painted at
all times and the waste must always be stored in
standard containers, avoiding their spillage in
the streets.

sions 42-30-01 (provided for in that same Law 3273) stipu-
lating the procedures for authorized companies to register
extraordinary waste collection vehicles and equipment and
to collect and transport the wastes.
16 Considering an average exchange rate of R$ 3.50 (three
reais and fifty centavos) per dollar.
17 Payment of the charge directly to the service provider, rather
than jointly with other municipal charges (i.e. housing taxes),
as was the case when COMLURB offered the service, has a
positive effect on the waste generator’s perception of the ser-
vice, and therefore on its willingness to pay for it.



42           ECONOMIC INSTRUMENTS FOR SOLID WASTE MANAGEMENT

● Today, all extraordinary wastes end up in sani-
tary landfills, which was not the case in the past.
All collection and transportation operations must
comply with the technical provisions; otherwise,
the offending company will be fined and may
even lose its operating license.

● Extraordinary waste collection has boosted the
recycling of appropriate materials. Some autho-
rized trash and garbage collection companies
have set up differentiated collection services (i.e.
cardboard at shopping centers), thus facilitating
recycling.

The change in management for the collection,
transportation and final disposal of extraordinary
solid wastes has opened up approximately 600 di-
rect jobs—as drivers, collectors, maintenance
mechanics and sales and administrative service pro-
fessionals—without COMLURB having had to
dismiss any of its workers as a result of the new sys-
tem. Furthermore, the wages and social benefits paid
represent significant earnings for these newly em-
ployed unskilled workers.

LESSONS LEARNED

COMLURB’s opening of the extraordinary waste col-
lection market has had positive results: service costs
have been reduced and a priority sector for munici-
pal services has been encouraged; new direct jobs
have been created; COMLURB has been freed from
having to collect and transport extraordinary wastes;
and the environment has benefited from the reduc-
tion in irregular waste disposal and the growth of
concern among their generators over the quantity and
type of solid wastes produced.

 At first, to get more waste generators to join the
system, the establishments and the unregistered com-
panies providing the trash and garbage collection
services had to be closely supervised. Fines were
imposed and gradually reduced as the waste genera-
tors demonstrated their compliance with the system.
Initiatives of this kind require, especially at the be-
ginning, an efficient supervisory system to monitor
the large waste generators and the unregistered trash
and garbage collectors, with supervision of the sani-
tary landfills to identify the origin of the wastes
transported by each collection vehicle.

The final recommendations to be made include
the following:

● The private sector should participate in accor-
dance with free market conditions. Prices should
be freely arranged between the contracting and
contracted parties without municipal involve-
ment, but always under government supervision
and regulations.

● Private sector participation in the collection of
extraordinary wastes is highly positive for me-
dium-sized and large municipalities, for it frees
the municipal trash and garbage collection ser-
vice from that job.

● Municipalities should prepare regulations that
effectively impede trash and garbage collection
companies from dirtying the public streets by pro-
hibiting waste collection except at scheduled
times of day or the use of trash and garbage col-
lection vehicles that are not suitable for the types
of waste to be collected.

● Differentiated services are needed for specific
customer needs: the use of special or alternative
equipment, the provision of services on speci-
fied days or at scheduled times, and the supply
of special containers that are appropriate for the
wastes involved.

● The operation of trash and garbage collection sys-
tems under conditions of open competition
benefits customers by allowing them to choose,
from among several companies, the one that of-
fers the most advantageous conditions and the
best prices.

● Waste collection from large generators, as it was
developed in Rio de Janeiro, is an effective mecha-
nism for obtaining economic, environmental and
social gains, to be shared among municipal au-
thorities, the service providers, the waste gen-
erators and the general population.

SUSTAINABLE RECYCLING
OF PET BOTTLES IN
RIO DE JANEIRO, BRAZIL18

This work presents a case study on solid waste
management in the city of Rio de Janeiro. This pri-
vately-owned initiative involves the application of

18 This section was written  by Luis Edmundo Costa Leite
and José Enrique Penido Monteiro.
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market instruments to boost the recycling of used
plastic bottles. This, in turn, has promoted the growth
of a new economic activity, creating a significant num-
ber of new jobs.

More specifically, this case study demonstrates
the technical and economic viability of recycling used
PET (Polyethylene Terephthalate) bottles taken from
city trash collection. The project is a private venture,
and the only indirect subsidy provided by the gov-
ernment was the public land donated by the
municipality for the construction of the industrial
recycling plant.

PET RECYCLING PROCESS AND MARKETS

The study describes the “PET bottles” product and
explains its characteristics and properties, the manu-
facturing technology adopted in recent years, the
different uses made of the recycled material for mak-
ing blankets, ropes and fiber fabrics, as well as utensils
and products such as bottles, containers and packag-
ing. PET soft drink bottles are the plastic containers
most frequently manufactured and recycled today. At
present, an average of 30% of all PET soft drink bottles
are recycled. In North and South America, a total of
430,000 tons of PET bottles were collected in 1998,
and in 2003 this figure will probably reach 740,000
tons. Although bottle collecting is growing in impor-
tance in other countries, the United States is, and
will continue to be, the region’s largest individual
source of post-consumption bottles.

Brazil produced 360,000 tons of PET bottles in
2001 and the annual growth of that sector is esti-
mated to be on the order of 10%. The consumption
and recycling of PET bottles has grown heavily in
Brazil. Consumption, which stood at 1.8 billion
bottles in 1994, rose to 5.7 billion in 2000, while re-
cycling increased from 290 million bottles in 1994 to
1.5 billion in 2000.

In 2001, the industrial markets for PET bottles
were soft drinks (80%), mineral water (10%), edible
oil (6%) and others (4%). Today, PET bottle manu-
facturers are interested in tapping the beer market
with its sales of nearly 9 billion liters a year. Despite
this big market, the industry is unable to guarantee
PET bottles with a minimum durability of 180 days,
required for other materials used in the industry,
mainly glass and aluminum.

The analysis emphasizes the large potential for
growth of the PET bottle industry and how its de-

velopment is “friendly” to the environment and
beneficial to the economy. Recycling this type of
plastic bottle makes it possible to reuse the raw ma-
terial to manufacture the same product—in other
words “bottle to bottle recycling”—that will be of
the same quality as the original bottles made from
new material.

The data that has been collected about the PET
recycling market by separating the trash into its com-
ponents, or through selective collection programs,
reveal that the prices of the used PET bottles (un-
pressed and of different colors), which in 2000
amounted to 0.20–0.25 R$/kg, by 2003 have risen to
0.35–0.40 R$/kg.

THE RECOVERY PLANT IN RIO DE JANEIRO

The PET recycling plant was built in 1994 on a 1,000
m2 plot on the grounds of the COMLURB (Rio de
Janeiro Municipal Urban Trash and Garbage Com-
pany) Recycling and Compost Plant in the Jacarepaguá
sector of Vargem Grande district in western Rio de
Janeiro. A classifiers’ cooperative was set up and op-
erates with COMLURB infrastructure, presses, bottle
storage spaces, etc. The classifiers’ location side by
side with the PET Recycling Plant minimizes the cost
of transporting the used bottles to the plant. The sub-
sidy in the form of COMLURB’s assistance to the
cooperative for its operation has a cash value that is
equivalent to the cost that the Trash and Garbage
Company saves from not having to collect, transport
and dispose of the bottles the classifiers separate and
handle. Otherwise, these costs would be incorporated
into household trash and garbage charges. The col-
lectors’ classification of the trash avoids what is known
as undisciplined separation, in which street classifi-
ers, who tear open the plastic household trash and
garbage bags and remove articles that can be recycled,
leave the remaining trash and garbage, organic and
other wastes scattered in the streets, creating more
work for the city trash and garbage service.

PET recycling is basically a three-stage process:
first, the PET bottles are converted into PET flakes
(by selecting, grinding and washing them); second,
the PET flakes are used to produce PET (by rolling,
crystallizing and melting them); and third, the final
PET products are manufactured (by molding the
products from PET film).

The economic analysis of the PET plant reveals
that all three integrated stages of the industrial pro-
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cess (the production of flakes, rolled sheets and pack-
aging from the laminates) yield a highly profitable
gross return of 6%.

The study shows that the future of the market
for used PET bottles in Rio de Janeiro will depend on
whether more classifiers’ cooperatives are established
and whether the people cooperate by separating their
used PET bottles at home. There are several impor-
tant conditions to be met in regard to government
regulation, tax aspects and the marketing of the prod-
ucts that are manufactured from recycled PET. In the
area of government regulation, there are three basic
mechanisms for increasing the collection of PET
bottles (of which the case under study has adopted
the first two): (a) the enforcement of legislation com-
pelling the population to separate the materials that
can be recycled in their own homes: (b) the organi-
zation of collectors into workers’ cooperatives; and
(c) the passing of laws that will require PET bottle
manufacturers to take part in recycling projects by
providing operational and financial assistance.

The paper analyzes the tax and fiscal aspects and
shows that fiscal incentives are critically important
for guaranteeing the economic viability of recycling
plants by encouraging more collectors to supply used
bottles to the recycling industries and by making re-
cycled materials more competitive with new raw
materials.

From a marketing standpoint, it is important to
carry out advertising campaigns that associate the
products manufactured from recycled PET with en-
vironmental conservation. The people will then view
all of the recycling initiatives, from the collection of
the bottles to the marketing of the finished products,
as favorable activities. A concrete example is a suc-
cessful cooperative that has been operating for some
time on the outskirts of Rio de Janeiro. It uses re-
cycled PET bottles to manufacture the material for
T-shirts that bear an emblem that is associated with
environmental conservation.

The conclusions we can reach or the lessons we
can learn from the case study of the Jacarepaguá re-
cycling plant include:

a) From the general viewpoint of the recycling
system:

● A self-sustaining recycling system depends
on two basic elements: (a) a regular and suf-
ficient supply of raw material, and (b) an
industrial infrastructure that will use the raw
materials to manufacture finished products
for reentry into the market.

● The only sustainable system for collecting
recycling materials that does not require gov-
ernment subsidies is the system of classifiers,
organized into cooperatives. In an orderly
way and following a preset schedule, these
classifiers gather in the streets the materials
that people have already separated at the
source—in their homes.

● The success of the recyclers’ cooperatives
will depend on whether the government will
support the effort by carrying out continu-
ing programs to heighten people’s awareness
of the recycling effort, so that they all par-
ticipate.

● Industrialization of urban waste recycling
can be economically viable if government
support is obtained (not necessarily in the
form of direct financial subsidies) for the
implementation of measures to reduce the
transportation and processing costs of ma-
terials that can be recycled.

● The government should be responsible for
carrying out and keeping up a consciousness-
raising program that will lead people to
separate materials that can be recycled. This
will increase the supply of used bottles.

b) From the viewpoint of the recycling market:

● It is necessary for the raw material produced
by waste recycling to have an added value
that will justify its use for manufacturing and
cover its transportation costs, which are high
in comparison with the cost of moving new
raw material.

● There will be no market for materials that
can be recycled and no one will pay reason-
able prices for them, unless industries can
use them, thereby generating a demand and,
consequently, better prices for the classifi-
ers. It is essential for the government to boost
the development of simple technologies that
require only small investments and have re-
duced operating costs, in order to give the
material for recycling an added value.

c) From the more specific viewpoint of the
Jacarepaguá PET recycling plant:

● A large (and growing) amount of the urban
trash in most Latin American cities consists
of used PET bottles. A significant percent-
age of those bottles, even when good trash
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collection systems operate, today end up in
rivers, oceans, canals and wasteland, creat-
ing health problems among urban residents,
widespread environmental damage, and sub-
stantial visual pollution.

● The case study shows that the technology
for recycling those bottles and turning them
into raw material for the manufacture of
other products is simple and safe. The pro-
cess is also economically sustainable, so long
as the government creates appropriate con-
ditions. COMLURB’s donation of an unused
plot of land and an unoccupied shed helped
make the project viable.

● Long-term PET bottle recycling removes
these materials from the trash and the envi-
ronment, lessens soil contamination
problems, and contributes to the creation of
new jobs and the entry into the workforce of
people with few or no professional skills.

● The operation of the Jacarepaguá plant has
shown that economically sustainable recy-
cling initiatives are possible, as long as the
government encourages business, the people
directly involved in the recycling, and the
population at large to work together.

MONTEBELLO MUNICIPALITY,
COLOMBIA19

INTRODUCTION

This document presents the urban experience of
Montebello, a small municipality in Colombia’s
mountainous northwest region, with 10,400 inhab-
itants, of whom 1,850 are urban dwellers, and in
which a variety of economic instruments were imple-
mented to underpin the sustainability of a solid waste
management project.

CONTEXT

Montebello is located in the department of Antioquia,
Colombia, 51 km from Medellín. It covers 83 km2 of
rugged topography. The town is situated at an alti-

tude of 2,350 meters, has an average temperature of
16°C and receives 2,600 mm of rain a year.

The urban area is well endowed with infrastruc-
ture. The water supply, sewerage and garbage removal
systems are administered by the Municipal Office of
Public Services. The water system supplies 100% of
the urban population with water, with a very low sani-
tary risk, in adequate amounts and with sufficient
continuity and pressure through a system of house-
hold connections. The sewerage service serves 95%
of the community and discharges the wastewater di-
rectly into the La Miel River without any treatment
whatsoever.

The electric power and telephone services are
supplied by departmental enterprises. They are good
quality services with 100% coverage of electric power
and 18 telephone receivers per 100 inhabitants. Cel-
lular telephony is widely used.

A monthly service charge is paid for each of these
services (excluding telephone service), averaging
around $25,000/month (US$ 9.10/month) per house-
hold.

The local economy is agriculture-driven: coffee
(3,200 hectares and 1,600 tons/year), bananas (510
hectares and 2,040 tons/year) and avocados (60 hect-
ares and 180 tons/year). The second activity is small-
scale feldspar mining. A rural cement factory
contributes almost 90% of the industrial and trade
taxes collected by the municipality. The municipal
administration is the major employer in the service
sector.

Montebello’s budgeted income for 2002 was
$2,732 million (US$1 million), 24% consisting of its
own revenues and 76% from the municipality’s share
of current national income or transfers. Some 28% of
this budget is earmarked to cover operating costs and
72% for investment. A noteworthy fact about the mu-
nicipal finances is that Montebello has no public debt.

BACKGROUND INFORMATION
ON THE PROJECT

Before 1989, a municipal dump truck collected the
garbage once a week and dumped it along the border
of the urban area; the service was free of charge, but
the poor state of the roads kept the coverage from

19 This section was written by Héctor Collazos and Ramón
Duque.
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reaching 100%. Street cleaning, generally on week-
ends, was limited to the central park and the main
streets.

In 1989–1990 a manual sanitary landfill was de-
signed on land belonging to El Olival, a district of
Montebello, and it entered into operation in 1992.
By 1995, municipal government decisions had turned
it into an open dump. It was at that point that the
community living in El Olival protested and blocked
the site.

Some of the inhabitants of El Olival began to re-
cycle the paper and cardboard in an effort to reduce
the environmental impacts and earn a little extra in-
come. They ran up against many problems because
“the trash reaching the dump was very dirty.” The
community proposed the possibility of recycling and
putting the organic wastes to use. This is how the
present project was born.

PROJECT DESIGN

The project design did not follow the traditional lin-
ear process. It was first formulated in mid-1996. The
participants included different departments of the
municipal administration and El Olival community,
which received both financial support and technical
assistance from the Committee of Coffee Growers and
from the Montebello municipality.

The project was launched in 1998 with the pro-
duction of worm-generated compost and recycling
resting on local experiences. The incineration of the
remaining waste was added due to the opposition
of the inhabitants of El Olival to the existence of
the landfill. CORANTIOQUIA is financing the in-
frastructure. The Montebello Women’s Association
(ASOMUBELLO) became involved in the recycling
component and the local police and the educational
sector, through the secondary urban schools, were
brought into the community promotional cam-
paigns for separating the solid wastes. Composting
was a later addition. The National Traineeship Ser-
vice (SENA) joined the project in June 2002 as
adviser to optimize the management of organic
wastes.

The guiding criteria and use of economic tools
were defined during this dynamic design process: the
decision to turn a problem (that of the final disposal
of solid wastes) into an opportunity; the involvement
in the project of the community, community leaders,
community civic organizations, local and regional

government agencies and private agricultural orga-
nizations; the boost given to recycling and the turning
over of the job to an organized group of female fam-
ily heads, ASOMUBELLO; the utilization of organic
wastes at the site where the badly operated sanitary
landfill had operated, and the choice of the El Olival
community to do this work; the decision to buy,
through the Municipal Technical Agricultural Assis-
tance Unit (UMATA), all of the production of the
compost and the worm-breeding operations for its
farmer support programs.

The main problems revolved around being able
to convince some external institutions of the merits
of the project and to correct local shortcomings in
project preparation and timely decision-making,
caused by a lack of experience in the comprehensive
management of wastes.

PROJECT DEVELOPMENT

The comprehensive management of the solid wastes
project is made up of the components shown in the
diagram and following tables. Its development rests
on management, administrative and promotional ac-
tivities coordinated by the Municipal Planning Office,
which bring together different municipal departments
(Office of Public Services, UMATA, Cultural Center,
Local Hospital, Secretariat of Education, Local Po-
lice), the community (whether organized or not) and
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regional institutions (SENA, CORANTIOQUIA, and
the Coffee Growers’ Federation).

These institutions meet in committees organized
by work topics and in a Coordinating Committee that
continuously plans and evaluates the project, and
makes the key decisions regarding it.

EVALUATION OF THE PROJECT’S
SUSTAINABILITY

The project’s sustainability, understood as its capac-
ity to continuously provide the benefits expected of
it, with a minimum use of resources and the conser-

 COMPONENTS OF THE MONTEBELLO, COLOMBIA, PROJECT

Production: 24,000 kg/month
0.40 kg/person-day.

Household Carried out by the community, 90% of the users.
separation of 1 container for rapidly biodegradable garbage and trash.
solid wastes: 1 plastic bag for the toilet.

1 container for recyclable material.
Unit cost (US$ 1.89/ton)
The costs include both the operation and maintenance and recovery of the investment.
Costs are assumed per user.

Collection: A truck collects biodegradable and toilet wastes at the same time, while a second truck
collects what can be recovered.
100% coverage.
2 times a week.
Total unit collection cost US$ 31/ton.

Recycling: Paper, cardboard, glass, metal and plastic are recovered.
Recovered 3,600 kg/month.
Unit cost US$ 39.75/ton.
Marketing revenues US$ 24.75/ton.
The Association of female family heads,  ASOMUBELLO, a local community organization,
takes care of the recycling.

Utilization: Compost and humus (worm breeding) and protein (worms) are produced from the rapidly
biodegradable organic matter.
Utilized 12,000 kg/month.
Final product 4,600 kg/month.
Unit cost US$ 32.58/processed ton.
Marketing revenues US$ 81.69/product ton.
The inhabitants of El Olival district, organized as a community,
are responsible for the utilization. Institutions provide advisory assistance.

Incineration: Toilet matter and the matter rejected in the recycling and utilization processes are burned
in a device using ACPM.
Incinerated 8,400 kg/month.
Unit cost US$ 35.14/ton.
The El Olival community is in charge of the operation.

Final disposal: Sanitary landfill.
Approximately 240 kg/month of ashes and inert matter are finally handled.
The costs are included under utilization.
Operated by the organized community of El Olival.



48           ECONOMIC INSTRUMENTS FOR SOLID WASTE MANAGEMENT

vation of the environment, should be built on the
simultaneous junction of three major dimensions
immersed, in turn, in the political, legal and institu-
tional contexts: the community, consisting of its
inhabitants, culture and institutions and which, in
the final instance, is the actor that establishes the con-
ditions for its demands for environmental goods and
services; the environment, in which the community
lives, produces and manages its development and
which offers its resources for rational use; and the
knowledge base, represented by science and technol-
ogy geared towards the solution of problems related
to vulnerability and exposure to risk (defined by the
relationship between community and environment),
as well as towards the supply of, and demand for,
resources by means of services.

These three dimensions and their inter-relation-
ships evolve within a political, legal and institutional
context that defines their boundaries. Within these
dimensions one identifies the economic, financial,
legal, and institutional regulatory framework, the
quality control rules for environmental services, and
the technical cooperation required.

The project as a whole was started five years ago
and its evaluation gives reason to believe it will last
much longer. Some of the grounds—or lessons
learned—upon which project sustainability are based
include:

● The community is familiar with the project and
performs specific activities, like separating the
solid wastes at the source (90% of the users) and
participating in the educational campaigns, par-
ticularly the children and young people.

● The community pays promptly for the service
(90% of the users).

● Local institutions join forces with regional and
national institutions.

● Thus far, the local government and its institu-
tions are responsible for the momentum of the
project, insofar as its administrative handling and
overall management are concerned.

● A 68% reduction in contamination has been at-
tained as a result of the solid wastes that are
re-utilized.

● According to the analyses made by the environ-
mental authority, the project does not produce
any atmospheric contamination.

● Environmental awareness among the citizens has
increased, as expressed in their support for the
new project.

● All of the technical equipment can be operated,
maintained and administered by the community,
except for the incineration.

● The existing legal system is conducive to orga-
nized community participation in the provision
of the services, an endeavor that has proved use-
ful in small communities.

● The regional and national institutions are geared
toward providing financial support for the invest-
ment and technical cooperation for the project.

THE FINANCIAL
SUSTAINABILITY OF THE PROJECT

The financial sustainability of the project has rested
in large part on the use of economic instruments
that have contributed to the attainment of large cov-
erage, good service quality, promotion of recycling,
and effective environmental management and
conservation. It is important to bear in mind the
intensive community participation in the Montebello
project, accompanied by efforts coordinated with lo-
cal government institutions, with continuous and
mass educational campaigns and the cooperation
and work of regional and national institutions. The
financial results and economic instruments used
include:

● Costs and financing sources. The total investment
cost was $160,200,000 (US$58,250) and its
recovery is included in the project’s cost calcula-
tions. The financing sources are: private institu-
tions (the National Federation of Coffee Growers,
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28%); regional institutions (CORANTIOQUIA
Regional Environmental Corporation, 22%); and
the Montebello Municipality (50%). The annual
operating cost of US$19,367 is covered as fol-
lows: US$2,494 a year (13% of the total cost)
from a direct municipal subsidy; US$4,873 (25%)
from marketing revenues; and US$12,000 (62%)
from community service charges and other pay-
ments. The direct municipal subsidy is needed
to cover the cost of the services for the lowest-
income groups (1 and 2), inasmuch as the crossed
subsidies from service payments by residential
users (group 3) and commercial users are not
sufficient. The social benefits produced by the
project fully justify this direct subsidy. These
benefits include the strengthening of the
community’s self-management capacity; the re-
inforcement of the social fabric, and social capi-
tal formation; and the creation of local jobs and
a positive setting where fellow citizens live in
harmony with their environment.

● Service charges. The municipality has established
a differentiated rating scale for the 570 residen-
tial, commercial and institutional users. Users in
the first two categories have been broken down
into three income groups according to their eco-
nomic capacity, as estimated by the physical
conditions of their dwellings or commercial es-
tablishments. The monthly residential rate ranges
from US$0.20 for the lowest income group,
US$0.76 for the intermediate group, and US$1.49
for the highest income group. Commercial and
institutional users (110 users) pay rates of US$
1.53 to US$2.73 a month. Crossed subsidies are
obtained for the lowest income residential
groups.

● Joint collection of service charges. Charges for
municipal garbage, water and sewerage services
are collected jointly. Any delinquency in payment
is handled through friendly arrangements. If the
latter fail, the water service is cut off until the
user pays the amount owed. The good quality of
the services and the active involvement of the
community in the project have contributed to a
timely payment rate of 90%, with maximum de-
linquency standing at 3 months.

● Revenues from marketing of processed materials.
The project generates sales revenues from the
marketing of recycled materials and of processed
products (compost, humus and protein). Incin-
eration services to third parties, together with
consultations, visits and sales of educational ma-
terials produce other minor earnings. These

revenues amount to US$4,873 a year, or 25% of
the total income.

● Transparent accounting practices. The municipal-
ity keeps separate project accounts that are open
to all participants, including the community.
When the resources are shared with other
projects, costs are assigned on a time use basis.
Values are calculated on the basis of the costs
incurred, without including returns on the in-
vested capital, but considering its recovery.

● Technical support for the operation. Different in-
stitutions, state-related or not, provide technical
assistance to help the municipality and the com-
munity solve their problems more efficiently.
CORANTIOQUIA offers support for environ-
mental evaluation and the incineration operation.
The Federation of Coffee Growers and the Na-
tional Apprenticeship Service use and market the
materials that are produced. The cost of the tech-
nical assistance is charged to those institutions.

● Incentives for community participation. An orga-
nized group of women household heads from
Montebello is in charge of waste recycling. As an
incentive, the association (ASOMUBELLO) is
given all of the earnings from the marketing of
the recycled products, which are distributed
among the members who participated in the
work. The organized community from the El
Olival district receives a cash payment for 74 days
of work in activities such as composting, humus
production, incineration, and management of the
sanitary landfill, where ashes and inert materials
are disposed of.

Recommendations for the Project’s Replication

This final section presents some key recommenda-
tions for effective solid waste management in Latin
America and the Caribbean, taking into consideration
that each country and city will demand a different
set of actions and methodological approaches:

● Encourage community participation throughout
the project cycle (problem identification, plan-
ning, design, execution, operation, maintenance
and evaluation). Community participation
should be incorporated in the provision of ser-
vices, project administration and management of
the different activities throughout the project
cycle.

● Approach solid waste management issues com-
prehensively and from an early stage; establish
the necessary linkages between waste manage-
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ment and other community development issues,
as well as broad national and regional concerns.

● Study alternative solutions, taking into account
the local, political and institutional sustainability
of projects. The leading concerns are: the com-
munity, with its cultural, social and economic
development aspects; the environment, with its
natural potential, requirements and limitations
to provide long-term sustainability; and technol-
ogy, which is linked to the former two dimensions
and which management solutions depend upon.

● Solid waste management can open new develop-
ment opportunities if accompanied by economic
solutions. Economic approaches and instruments
can be brought to bear before wastes are pro-
duced, and at the time of waste collection,
transportation, treatment and disposal.

● Promote participatory education as an essential
component of solid waste management (by com-
bining knowledge, one can produce effective
solutions)

Projects like this should be promoted by national
governments, especially in smaller cities where the
private sector is not sufficiently attracted to become

involved in solid waste management projects. This
can be done by incorporating such projects in na-
tional legislation and regulations, thus supporting
their introduction and development in local com-
munities; by opening up participatory schemes
among organized sectors of the community, includ-
ing business organizations; by offering systematic and
timely technical assistance, including the dissemi-
nation of information; by encouraging community
participation in technical cooperation programs that
use evaluation schemes; by facilitating the involve-
ment of other actors, especially academics and
international programs; and by serving as a commu-
nications link between communities and their
institutions.

Support should be given to Latin American and
Caribbean network initiatives in which communities
share their experiences and access technical assistance
programs. Government, academic and research in-
stitutions, and economic development sectors, should
all be involved. The network should be entrusted to
the headquarters of a regionally recognized institu-
tion that has well-defined objectives, clear work plans,
precise performance and evaluation indicators, and
budgetary resources to cover its operation.



Review of references of Market-Based
Instruments with Potential Application to

Solid Waste Management in Latin
American Countries20

The following table is organized into three main cat-
egories, namely:

● Revenue Generating Instruments
● Revenue Providing Instruments
● Non Revenue Instruments

For each country noted as a place where the in-
strument has been reported as being used, the
references can be found on pages 15 to 25 of this
Appendix.

20 This section was written by Sandra Cointreau and
Constance Hornig, with contributions from Maya Cointreau,
Nancy Cunningham.

21 Reference numbers are noted within parentheses () following each country where the instrument has been reported.

 REVENUE GENERATING INSTRUMENTS

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Definitions and Comments Literature Referenced21

CHARGES:

Pollution Charges A fee charged to the polluter that varies with Canada (142), Lithuania (118),
the quantity (total loading) and/or concentration Brazil (113), Colombia (113),
(loading per unit ofreceiving stream) of Jamaica (113, 57), Mexico
pollutants discharged. The fee is subsequently (113, 13, 70), Costa Rica (13),
designed to cover environmental improvements. Uruguay (13), Colombia (13),
For example, taxes on fuel based on the lead Germany (41), Portugal
content, fees on wastewater effluent based on (147), Macedonia (76),
pollutant loading. China (90, 70), Taiwan (55),

The Philippines (91, 70),
Egypt (70), Korea (70),
Kazakhstan (70), OECD (70),
Brazil (70), The Netherlands
(70)

(Continued on next page)
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(Continued on next page)

 REVENUE GENERATING INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Definitions and Comments Literature Referenced21

21 Reference numbers are noted within parentheses () following each country where the instrument has been reported.

Waste Generation Charges A fee on waste generation, based on polluter- Barbados (113), Bolivia (113),
(Variable rate pays principle, and aimed to affect waste Brazil (113, 70), Chile (113,
user charges) generation. Solid waste generation is usually 70), Colombia (113, 70),

discussed in terms of weight, as it is readily Ecuador (113), Jamaica (113),
compactable at different stages of storage, Mexico (113, 70), Trinidad
transport, and disposal. Nevertheless, waste and Tobago (113), Venezuela
generation charges may be administered by (113), Japan (36, 49), British
volume (or number of containers of a Columbia (68), Jamaica (57),
specific size) for ease of accounting. Slovak Republic (46), United

States (77), The Netherlands
(60), China (70), Indonesia
(70), Malaysia (70), Singapore
(70), Thailand (70)

Waste User Charges A fee for the payment of service, specifically for Bosnia & Herzegovina (118),
collection service, but often designed to cover Bulgaria (118), Croatia (118),
all service costs, usually based on the ability Czech Republic (118),
to pay, size of the property, and level of Estonia (118), Hungary (118),
commercial activity at the property. Collected Latvia (118), Romania (118),
alone, or tied to water or electricity Slovenia (118), Yugoslavia
bills. (118), Ecuador (107, 70),

Korea (13,107, 41), Singapore
(13,107), Indonesia (13,107),
Ghana (107), U.S. (13, 41),
Canada (41,111),  Taiwan (41),
Lithuania (95), Poland (95),
Slovak Republic (95), Jamaica
(57), Bolivia (129), New
Zealand (82),  Vietnam (87),
Portugal (147), Ireland (146),
Israel (88), Commonwealth
of the Northern Mariana
Islands (128), Japan (49),
Greece (145), Colombia
(113), Venezuela (70),
Thailand (70), Canada (30),
Switzerland (148, 28),
Netherlands (28),
Belgium (28)
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(Continued on next page)

 REVENUE GENERATING INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Definitions and Comments Literature Referenced21

21 Reference numbers are noted within parentheses () following each country where the instrument has been reported.

Waste Tipping Charges A fee for the payment of unloading service, Czech Republic (118), Estonia
specifically for transfer, treatment, and/or (118), Latvia (118), Slovak
landfill service. Tipping refers to the collection Republic (118),0 U.S. (13),
truck unloading at the service facility. (Barbados) (113), Chile (113,
Waste generators may pay for these charges 129), Ecuador (113),
within their waste user or waste generation Canada (41, 30), Poland (95),
charges, and their service provider may be Hungary (95), Romania (95),
directly charged for tipping. Some individuals Venezuela (129),
and business have no service provider and go New Zealand (82),
directly to unload with their own vehicles, thus Australia (72), Guam (130),
some tipping fees are necessary at the facilities Commonwealth of the
receiving such loads. Tipping charges at sites can Northern Mariana Islands
vary greatly and thus influence the distance that (128), Japan (49), Greece
waste is transported within a region. Funds (145), France (70),
from fees can be targeted to specific uses. United Kingdom (70, 28),
For example, in Pennsylvania a fixed amount Turkey (107),  Austria (28),
per ton is added to charges and placed in a Italy (28),
Recycling Fund. Pennsylvania (63, 101, 102)

Product Charges Special fees for handling products with difficult Hungary (4, 118), Latvia (4,
disposal requirements or adverse environmental 118), Korea (41), United
impacts, e.g., batteries/accumulators, States(41), Bulgaria (95),
refrigerators and refrigerants, lubricants, tires, Slovak Republic (95),
substances/products damaging the ozone Lithuania (95),Jamaica (57),
layer (CFCs), mineral oils. Japan (49), Korea (120),

China (70), OECD (70),
Thailand (70), Denmark (70),
Bangladesh (70)

Fee Reduction for Recycling A fee for service or waste generation is Argentina (13)
reduced upon proof of efforts for recycling
or reuse.

TAXES:

Waste Treatment or Differentiated tax per ton of waste for final Austria (8), Denmark (8),
Disposal Tax treatment and/or disposal, with lower taxes Norway, 8), UK (8)

charged for more environmentally friendly
treatment or disposal methods.

Landfill Tax A tax on business activities or waste weight/ Italy (4), Netherlands (4),
volume discharged that is directed toward safe Sweden (4), U.K. (4, 13, 8),
disposal. Turkey (107), Latvia (107),

Slovak Republic (46), France
(78), Scotland (58), Ghana
(107), Barbados (1), U.S. (110)
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21 Reference numbers are noted within parentheses () following each country where the instrument has been reported.

Pollution Tax A tax charged to the polluter that varies with France (4), United Kingdom
the quantity and/or concentration of pollutants (4, 8, 13, 148), Denmark (41,
being emitted—where revenues collected are 8), Italy (41, 148), United
not necessarily designated for environmental States (41, 13, 8),  Australia
purposes. For example: product taxes, taxes (119, 8), Germany (119, 8,
on ozone-depleting chemicals, carbon and 148), Finland (119, 8),
sulfur taxes on fossil fuels, taxes on “gas guzzler” Netherlands (119, 8, 148),
vehicles. Norway (119, 8),

Sweden (119, 13, 8, 148),
Slovak Republic (46),
The Philippines (91),
Japan (75),  Thailand (13),
Barbados (1)

Presumptive Tax Tax based on presumed levels of pollution from Guyana (113)
specific polluters.  An effluent charge that is
sensitive to a presumed level of pollution.  A
firm is compelled to pay the tax, and no specific
monitoring is conducted. If the firm wishes to
reduce its tax burden, it must conduct monito-
ring at its own expense (but still subject to
regulatory audit) to demonstrate that its actual
pollution loads are less than the presumed loads.

Eco-tax Taxes to generate incentives for industrial Belgium (ref 3 in 4, 62),
change to save energy and decrease pollution, France (4), Latvia (ref 27 in 4,
with funds earmarked for renewable energy 118), Denmark (ref 10 in 4,
promotion and other environmentally positive 8), Estonia (4, 118), Hungary
changes. For example: non-renewable (4, 118), Finland (4), Sweden
production, aviation fuel or other polluting (4, 71), Norway (4, 8),
activities.  Also applied to tourism to address Germany (92, 8), energy
the environmental impact of significant tourism. Basque Autonomous
Could also be applied to industries that use Community (71), Balearic
virgin materials, as a means of motivating use of Islands (47, 2, 28), Greece (8),
recycled materials. Portugal (8), Turkey (8),

Korea (8), Luxembourg (8),
Ireland (21), Finland (10)

Conventional Tax This might include value-added tax, property tax, Brazil (113), Colombia (113),
gasoline tax.  A portion could be set aside for Mexico (113), Czech
covering solid waste costs or improving Republic (118), Estonia (118),
environmental issues related to solid waste Hungary (118),  Poland (118),
management. Romania (118), Slovak

Republic (118), Macedonia
(118),  Yugoslavia (118)

(Continued on next page)

 REVENUE GENERATING INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Definitions and Comments Literature Referenced21
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21 Reference numbers are noted within parentheses () following each country where the instrument has been reported.

Taxes to Encourage Reuse Includes differentiated taxes on refillable versus British Columbia (68),
or Recycling of non-refillable beverage containers, and could be Norway (8), Finland (8)
Problem Materials applied to other packaging.

Natural Resource Tax Tax on virgin materials or natural resources Brazil (113, 13, 113),
used in manufacturing or transport of Colombia (113), Venezuela
manufactured goods that would affect their final (113), Ecuador (113),
costs and thus influence market preferences (Mexico) (113), Slovak
(including preferences for products with Republic (46), The Philippines
recycled material content), including taxes on (91), Czech Republic (118),
water, fuel, trees, and various metals, minerals, Estonia (118), Hungary (118),
pesticides and volatile organic compounds. Latvia (118), Lithuania (118),

Macedonia (118), Poland
(118), Romania (118), Slovak
Republic (118), Slovenia
(118), Yugoslavia (118),
Vietnam (124), China (50),
Israel (107), UK (13),
Denmark (8), Belgium (8),
Canada (8), Norway (8),
Netherlands (8), US (8),
Finland (8), Sweden (8),
U.K. (8)

Subsidy Elimination/ Reduction of subsidies for fertilizer and Ex-Soviet Union (107),
Reduction pesticide, impacting on marketability of compost. Viet Nam (107), China (107,

Reduction of subsidies for incineration, 70), Bangladesh (70), India
impacting on the cost viability of sanitary landfill. (70), U.K. (8), Belgium (8),
Reductions of subsidies for natural resources, Portugal (8)
such as forest wood, influencing the decisions
to recycle.

 REVENUE GENERATING INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Definitions and Comments Literature Referenced21
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22 Reference numbers are noted within parentheses () following each country where the instrument has been reported.

 REVENUE PROVIDING INSTRUMENTS

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 22

(Continued on next page)

FISCAL INCENTIVES
AND PROPERTY RIGHTS:

Credit Subsidy Low interest credit lines or longer-term payback Barbados (113), Brazil (113),
loans for projects that improve waste Colombia (113),
managementand/or increase private investment, Ecuador (113), Mexico (113),
including special project financing from India (13,107), U.S. (136)
development agencies.

Environmentally Relevant Accelerated property tax allowances, customs Bulgaria (118), Croatia (118)
Tax Allowances duty exemptions, and sales tax exemptions to
and Exemptions motivate private investment in environmental

equipment and technology.

Tax Relief Tax reduction provided as a financial incentive Barbados (113), Brazil (113,
for private investors to improve environmental 70), Chile (113, 70), Ecuador
conditions. (113, 70), Jamaica (113),

Venezuela (113), U.S. (106,
13), (Japan) (139), Portugal
(147), Ireland (146), China
(70), Colombia (70), India
(70), Korea (70), Mexico
(70), The Philippines (70)

Fiscal Compensation Tax to compensate municipalities for land-use Brazil (113)
for Preservation Areas restrictions based on environmental reasons,
(Water Supply and which could affect the cost of virgin materials or
Ecosystem Areas) natural resources (and thus the economics of

recycling).

Abatement Investment Polluting businesses must register, and they Canada (41), United States
Tax Credits become eligible for refundable tax credits when (41), The Philippines (91),

purchasing new equipment that generates less Brazil (113), Mexico (113),
waste. Colombia (113), Barbados

(113), Chile (113), Ecuador
(113), Caribbean (113)

Tax Rebate for Energy Could affect choices of fuels, which could Denmark (8)
Efficiencies or Pollutant subsequently affect the economics of waste-to-
Savings energy systems, including refuse-derived fuels

that are lower in some air emissions.

Development Rights Granting development rights to private investors Philippines (107),
that conduct clean-up of contaminated lands or United States (144)
preserve the environment; this can be useful for
obtaining investment in remediating old
dumpsites (as done in Manila, the Philippines).
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 REVENUE PROVIDING INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 22

(Continued on next page)

Long Term Use of Allows the private sector to use government Ivory Coast (107),
Government Land or lands to build solid waste facilities. Ghana (107), India (107),
Facilities or Leasing or Indonesia (107)
Government Equipment

Fiscal Incentives These can include, for example, (a) assistance Barbados (113), U.S. (13),
for Industry with project financing, (b) 10-year tax holidays, Brazil (112), The Netherlands

(c) relief from multiple taxation, (d) leasing of (44), Belgium (38), France
property, (e) marketing support, and (40), Ireland (40), United
(f) training and support organizations. Kingdom (40), Malta (153)

HOST COMMUNITY INCENTIVES:

Host Community Trust funds for potential environmental degrada- U.S. (106,105, 42),
Compensation tion or other adverse impacts from a waste Philippines (107),

management facility. Compensation in the way Latvia (107)
of direct payment, new infrastructure, waived
tipping fees, and promised jobs for hosting a
waste management facility. These funds can be
used to provide grants to reimburse the devel-
opmental and operational costs of enhancements
to waste management practices, e.g. removing
hazardous wastes from the waste streams.

Host Community Communities may be more willing to accept U.S. (67)
Authorizations treatment or disposal of wastes from other

communities if they are provided the
opportunity to establish arrangements they can
live with. Pennsylvania is attempting to get this
policy in place.

FUNDS AND GRANTS:

Environmental Funds General funds to support safe disposal and Bulgaria (118), Estonia (118),
environmental improvements. Macedonia (118), Romania

(118), Latvia (107), Nepal
(41), Peru (41), Poland (41),
Germany (41), Egypt (41),
Vietnam (41, 87), United
Kingdom (41), United States
(41), The Netherlands (41),
Denmark (41), Canada (41),
Thailand (94, 84), Common-
wealth of the Northern
Mariana Islands (128), India
(56), Slovak Republic (46),
China (83), Czech Republic
(39), Macedonia (76),
Greece (145), Tunisia (121)
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Clean-Up Funds The U.S. Superfund was created to clean up U.S. (107)
contaminated hazardous waste sites and those
with conditions hazardous to health and safety.

Carbon Fund The World Bank’s Prototype Carbon Fund Brazil (125), Mexico (125),
provides for greenhouse gas emission reduction Netherlands (107)
transactions, including cleaner technologies,
support of areas of special biodiversity, carbon
offset trading.  A fund in the Netherlands
specifically allows carbon offsets by landfill gas
improvements to be applied against industrial
emissions.

Recycling Fund A fund specifically focused on promoting and U.S. (101)
improvingrecycling. The source of the monies
includes a fixed fee per ton added to waste
tipping fees.

Research Grants Grants, contracts, subsidies for improvement in U.S. (107, 6)
technologies and study of environmental
controls.

 REVENUE PROVIDING INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 22

22 Reference numbers are noted within parentheses () following each country where the instrument has been reported.
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(Continued on next page)

 NON REVENUE INSTRUMENTS

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 23

TRADE-OFF ARRANGEMENTS:

Tradable Recycle or A certificate, token, or other commodity given UK (4), Germany (4), Brazil
Waste Certificates in return for a unit of recyclable or waste (107), United States (48),

material brought to a collection or buy-back Australia (97)
location.

Tradable Emission Permits Tradable permits allow a cap on total emissions Mexico (113), Chile (113),
Based on Fuel Use, from a particular class of sources. Companies Germany (45), United States
Water Extraction or that reduce emissions below the level required (116, 13, 1, 106), Japan (116),
Pollutant Discharge by law receive emissions credits (allowances) Canada (13, 142), (Japan)

that can be traded for higher emissions (139), Slovenia (118), New
elsewhere, thus enabling pollution reductions at Zealand (134), (Bolivia) (113),
companies where they can be made most Chile (113)
cost-effectively. For example, at a power plant,
pollution can be reduced by switching part of
power generation to renewable energy, rather
than reducing emissions from another part that
uses fossil fuel.

Carbon Sequestration Encourages the private sector to use its Costa Rica (41, 51), United
resources and innovations to reduce States (41, 51), Portugal
greenhouse emissions and promote (115), The Netherlands
sustainable development worldwide by (115), Belize (51), Malaysia
purchasing threatened park lands from private (51), Guatemala (51), Czech
owners and non-governmental organizations Republic (51), Russia (51),
and transferring them to their country’s Bolivia (51), Mexico (51),
ownership for permanent protection. Uganda (51), Ecuador (51),

Peru (51),  Paraguay (51),
Brazil (113)

LIABILITY MEASURES:

Liability Insurance or Insurance requirements and liability financial Bolivia (113), Colombia (113),
Damage Assessment assurances to enable compensation for damages Trinidad and Tobago (113),
Requirements are made due toenvironmental impairment U.S. (106,105)

and/or adverse impacts to health and safety.

Bond and Trust Guarantees of compliance with construction U.S. (13,106, 105), New
Performance and operating standards and environmental Zealand (114)
Requirements requirements, which are then refunded when

compliance is achieved.
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 NON REVENUE INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 23

23 Reference numbers are noted within parentheses () following each country where the instrument has been reported.

Long-term Performance These bonds are posted for potential or U.S. (106, 105),
Bonds uncertain hazards from infrastructure Australia (121),

construction and/or after closure, and Indonesia (121),
particularly applied to long-term impacts Sweden (121)
related to landfills after closure. Requirements
for operators to post long-term “performance
bonds” have often been used for mining or
logging projects, which may require some
reclamation or reforestation at an future date;
similar performance bonds can be applied to
road construction, pipeline construction, or oil
tankers potentially affecting water resources.

Legal Redress and Advocacy Trinidad and Tobago (113),
Colombia (113), Malawi (65)

Liability Legislation The polluter or resource user is required by law Greece (104), Italy (104),
to cover environmental damage—for Luxembourg (104),
example, restoration after site contamination The Netherlands (104),
and biodiversity damage—as well as damage Portugal (104), Finland (104),
to health and property. Damaged parties collect Sweden (104), Norway (104),
settlements through litigation and the court Spain (104), France (104),
system. Austria (104, UK (104),

Japan (121), U.S. (106)

Insurance Pools Most insurance is tied to sudden and accidental Denmark (104), Spain (104),
damage. Insurance pools that extend to gradual France (104), Italy (104),
damage through pollution enable pollution risks Netherlands (104)
to be covered.

Remediation Liens A lien can be placed on state-remediated  U.S. (37)
property up to the  amount the market value of
the property increased—for example, where a
waste tire pile was remediated.

PERFORMANCE DISCLOSURE:

“Zero Net Impact” Its intent is to ensure that, if some unavoidable Latin America (113),
Requirements environmental disruption is caused in one area, U.S. (107)

a compensating investment is undertaken
elsewhere. For example, if a disposal site affects
a wetland in one area, a new wetland can be
created in another.
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   Disclosure Legislation Firms are required to publish precisely what United States (151),
Requiring Manufacturers they pollute. There are no sanctions attached Australia (151),
to Publish Solid, Liquid, to such disclosure but consumers are then given Austria (151)
and Toxic Waste the choice of how to deal with the products
Generation of particular firms.

Manifest Systems Cradle-to-grave documentation of a waste U.S., Canada (54),
material from the point of generation, through Indonesia (135),
each transport and handling step, to ultimate South Africa (122)
disposal.

Product Life Cycle Considers the whole life cycle of a product and Germany (33), Canada (33),
Assessment and/or attempts to predict overall environmental U.S. (19)
Management burdens associated with providing a product

(or service) on a cradle-to-grave basis. Involves
waste minimization and source reduction
efforts, including reduced packaging usage.
EMAS (Eco-Management and Audit Scheme)
certification and ISO 14000 certification provide
for some aspects of life cycle assessment.

Blacklist of Polluting List of companies to be banned by consumers U.S. (13, 35, 22, 80),
or Exploitive Companies for reasons of their environmental performance, Ireland (29)

corrupt practices, or other negative behavior.

Ranking Based on Published rankings of companies and/or U.S. (31, 34), Canada (32, 15)
Environmental Criteria municipalities based on scores from criteria

such as increasing recycling, use of hazardous
materials in production, extended producer
responsibility, take-back, life cycle assessment.

Public Disclosure of Information is published on operations and on U.S. (63, 80)
Solid Waste Management various performance measures such as statistics
Practices on recycling, landfill statistics, waste-to-energy

statistics, etc.

 NON REVENUE INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 23
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DEPOSIT-REFUNDS:

Deposit-Refund Systems Deposit for a product to cover waste recovery Barbados (113, 1), Bolivia
and/or treatment, e.g. tire deposit. Refund for (113), Brazil (113, 70, 113),
some positive action, e.g., refund for returning Chile (113, 70), Colombia
recyclable bottle or aluminum can. Deposit (113, 70), Ecuador (113, 70),
refund systems lead to return of car and van Jamaica (113, 70, 113),
hulks for recycling, return of refrigerators for Mexico (113, 70, 1, 113),
proper disposal of chlorofluorocarbons, and Peru (113),  Trinidad and
return of batteries for safe disposal. Tobago (113, 13),  Venezuela

(113, 70), Croatia (118),
Bosnia & Herzegovina (118),
Estonia (118), Hungary (118),
Lithuania (118), Poland (118),
Romania (118), Slovak
Republic (118), Yugoslavia
(118), U.S. (13, 70), Taiwan
(41, 70), China (70), Korea
(41, 120, 13), Japan (126, 120,
70), Czech Republic (95),
Jamaica (57), Taiwan (120),
The Philippines (91, 70)
Bangladesh (70), Finland (70),
Norway (70, 8), Sweden (70),
Canada (8), Denmark (20),
Austria (4,28), Germany
(4,142, 28), Netherlands (28),
Japan (16),  Taiwan (16)
Switzerland (142), Ireland (4),
Switzerland (4), France (4),
Portugal (4), Spain (4)

Product Stewardship Policies to encourage companies to include the U.S. (137)
Policies costs of reuse, recycling or disposal in the price

of the product; to take actions to improve design
and manufacture to facilitate reuse, recycling or
disposal; and to take actions to establish
programs to collect, process and reuse/recycle
products when discarded.

Take-Back Systems Producer takes back used products for purposes Philippines (13), U.S. (31, 9),
for Solid Waste of refurbishing and/or recycling. Such schemes Taiwan (120), Japan (120),

are also appropriate for difficult problems such Germany (62), France (62)
as toxic and hazardous waste management.

 NON REVENUE INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 23
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PROCUREMENT POLICIES:

International Trade Trade policies typically encourage lower Canada (142), U.S. (8),
Policy Revisions polluting industries and current international Mexico (113), Barbados (113)

trade protocols tend to encourage
environmentally responsible production policies
in countries of origin, many of which are
developing countries. In addition, local subsidies
that decrease import tariffs for environmental
technologies can have a positive environmental
impact.

Recycled Content Laws mandating specified percentages of U.S.(138)
recycled materials used in manufacture of new
products, to stimulate recycled materials
markets.

Procurement Preferences Requiring governmental procurement U.S. (140)
preferences for purchase of recycled content
products, i.e., evaluation points to responsive
bidders.

Development of Developing procurement specifications to U.S. (103)
Procurement promote use of recyclable materials and
Specifications minimize waste generation.

Licensing of Waste Licensing criteria and procedures enable a level U.S. (13), Ghana (107)
Management Operators playing field for competition, specifically for

private subscription of service directly with
waste generators. Facilitates investment in
special waste systems, such as biomedical
wastes, construction/demolition debris, and
hazardous wastes.

Performance-Based Private sector take-over of service Kosovo (107), U.S. (106)
Management Contracts responsibilities with contracts based entirely

on improvements toward specific performance
targets.

Cost-Based Accounting Change in accounting procedures and Ghana (107),
and Transparency, transparency to enable performance review San Salvador (107)
and Management and encourage improved cost-effectiveness.
Information Systems

 NON REVENUE INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 23
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 NON REVENUE INSTRUMENTS (continued)

Countries Where Use
of the Instrument has

Categories of Economic been Reported in the
Instruments Comments Literature Referenced 23

Labor Law Changes Changes in labor retention requirements, India (107), Ecuador (107)
minimum wages, severance pay requirements,
public job protections, etc., that affect the ability
of the government to reduce redundant
workers and the private sector to hire workers.

Managed Competition Arrangements to facilitate competition between U.S. (106,105), U.K. (107),
the public and private sector so that Canada (61)
contestability is optimized and cost
effectiveness among all is achieved.

Technology Requirement Specific demand for a type of technology, such Denmark (107), India (107)
as composting, for a specifictype of waste.
Motivated substantial private sector investment
in composting in India.

COMMUNITY MOTIVATORS:

Clean City Competitions Competitions that motivate political leaders Indonesia (107)
and individuals to improve their overall waste
management.

Assisted Initiatives Efforts by community groups, private Japan (36), India (41),
entrepreneurs and non-profit organizations to Jamaica (41)
initiate new systems with direction and
assistance from government.

Environmental Fairs Events that motivate attending individuals Australia (92), Japan (36),
and Events to improve their overall waste management Singapore (41),

through games, hikes, etc. Ghana (107), Nigeria (107)
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