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WELCOME MESSAGE

This regional report is the product of the joint efforts of the Pan American Health Organization (PAHO), the
Inter-American Development Bank (IDB), and the Inter-American Association of Sanitary and Environmental
Engineering (AIDIS). The report assesses solid waste management in Latin America and the Caribbean (LAC) in
the year 2010, and is the result of a year-long research and information analysis project supported by governmental

agencies, NGOs, and universities from several countries of the region.

This report presents an analysis of the solid waste management situation in Latin America and the Caribbean based
on information collected from various municipalities of the region, and follows statistical procedures that facilitate
the gathering of data that are representative of the reality in LAC countries. Moreover, the document describes sev-
eral success stories from the region that may serve as examples of best practices to many LAC municipalities with

less developed solid waste management programs.

We invite readers to learn of the progress made in solid waste management in Latin America and the Caribbean
over the past eight years, as well as of the main challenges that remain, sector trends, and perspectives for the years

to follow.
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PROLOGUE

The Latin American and Caribbean Region (LAC) is
highly urbanized with 79 percent of its population liv-
ing in cities, and one in five urban dwellers living in
large urban agglomerations. The resulting concentra-
tion of people, commerce, and industry in urban areas
gives rise to growing amounts of solid waste that need
to be collected, transported, treated, and disposed of
safely in order to protect the health of the population
and the environment. Throughout LAC, mayors note
that solid waste management is a priority, but achieving
sustainable finances and full public cooperation with
solid waste systems are a challenge, as are strengthen-
ing solid waste institutions and creating a trustworthy

investment climate that attracts private sector investors.

The Regional Project for the Evaluation of Urban Solid
Waste Management in Latin America and the Carib-
bean (EVAL 2010) provides an invaluable snapshot
of how well LAC cities of all sizes are doing in meet-
ing these challenges. This collaborative undertaking by
three regional institutions — IADB, PAHO and AIDIS
— also provides important insights into how countries
and cities can do and some are doing a better job of

providing solid waste management services.

An important finding of EVAL 2010 is that many coun-
tries have made significant progress in urban solid waste
management over the past eight years. By comparing
the EVAL 2010 data with data collected an earlier re-
gional survey (EVAL 2002) the evaluation reveals that
service coverage rates have improved across the region
for street sweeping, collection, transfer, and final dis-
posal. For example, while the urban population in LAC
increased by 63 million during the period, over 111
million additional urban population received collection
services. More impressively, over half the urban popu-
lation in LAC now has their waste disposed in proper
sanitary landfills, up from less than one quarter eight
years ago — equivalent to 167 million additional per-
sons served. Many of these sanitary landfills have been
financed in part by carbon credits from the recovery and
flaring of methane in landfill gas, and the sale of recov-
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ered energy. These are impressive gains, although they
are not necessarily uniform across all countries, or all

cities within a country.

The data also reveal that cities are spending more on
solid waste management, and unit costs ($ per ton)
have increased significantly over the past eight years.
However, cost recovery continues to lag behind costs
as cities across the region still only manage to bill and
collect about half of the current average costs from users
through tariffs and fees.

Notwithstanding the achievements noted above for
public cleansing, collection and disposal services, in
other areas the EVAL 2010 data show that some waste
management activities in LAC are best characterized
as incipient — for example, with regard to waste reduc-
tion and resource recovery and recycling. Apart from
the gains in landfill gas recovery, the region lags in areas
such as selective collection, composting, materials recy-

cling, and incineration with waste-to-energy recovery.

Based on the above considerations of what is occurring
in the urban waste management sector in LAC, the
EVAL 2010 report helps to identify six strategic areas
for improvement. By focusing attention on these six key
issues, or strategic objectives, countries can improve ur-
ban solid waste management and help achieve cleaner,

healthier, and more equitable cities.

* First, an integrated, comprehensive strategic plan-
ning approach should be adopted at the national
and local levels, especially for large metropolitan

regions and regional clusters of smaller cities.

Second, both municipal institutions responsible
for solid waste service provision and national/
provincial institutions responsible for guiding the
sector need to be strengthened, and new legal and
regulatory frameworks and institutional arrange-

ments may be needed in the sector.

* Third, there is a need to guarantee the econom-
ic sustainability of urban solid waste systems —
through better cost recovery and financial man-
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agement at the municipal level, access to other
sources of financing (such as targeted environ-
mental grants and carbon finance opportunities),
and selective involvement of the private sector to

deliver services and provide capital.

Fourth is the need for environmentally sustainable
disposal systems to minimize negative environ-
mental impacts on public health, natural resourc-

es, and global concerns such as climate change.

Fifth, waste minimization and recycling efforts
should be expanded and improved, especially by
building on the incipient systems already in place,
mainly in the informal sector.

12

* Finally, sixth is the need to support and strength-
en social sustainability and inclusion, particularly
with regard to community participation and to
the incorporation of informal sector waste work-

ers into formal activities.

The accomplishment of these strategic objectives will
lead to the development of solid waste service delivery
systems that are financially, economically, environmen-
tally and socially sustainable. Hopefully, the next re-
gional assessment when compared to EVAL 2010 will

show major progress on all six fronts.

Carl R. Bartone!

Environmental Engineering Consultant
Bonita Springs, Florida

1 Dr. Bartone retired from the World Bank as Lead
Environmental Engineer after 16 years of service. During
that time he established and coordinated the Bank’s Thematic
Group on Urban Waste Management. Earlier he served 15
years as Regional Environmental Engineering Advisor with
PAHO/CEPIS, working on urban pollution issues. He has a
PhD in environmental systems engineering.
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The Regional Evaluations on Urban Solid Waste Man-
agement in LAC for 2002 and 2010 provide us with
valuable information about the sector which helps us
evaluate its development both quantitatively and quali-
tatively. The sector had shown slow progress in the re-
gion mainly due to the successive economic crises of
the 1980s and 1990s, made worse for the sector by the
vertiginous growth of the urban population which de-

mands its services.

In the period between evaluations, the growth of the
urban population and the improvement of the socio-
economic situation in LAC were impressive. Urban in-
habitants increased by almost 63 million people; that is
an increase of 15% in the population in need of clean-
ing services. Meanwhile, the per capita gross domestic
product increased by 23%. Fortunately, a strong decline
in fertility rates and population growth were observed,
which will help improve the socio-economic situation.
Although poverty decreased from 44 to 33%, inequal-
ity decreased only slightly, maintaining the region’s dis-
honorable distinction as the most unequal region in the

world.

A very worrying aspect of the service is the large insti-
tutional failures at almost all levels, and especially at the
municipal level. Perhaps the biggest concern is that cost
recovery continues to be low and that subsidies cover
nearly 50% of real costs. Although the sector cannot
directly influence the socioeconomic conditions of the
region, it can at least do its part by providing honest
fees and reducing inequality not through general subsi-
dies (which divide users in rich and poor) but through
subsidies directed to those in greatest need via strategies
of cross and direct subsidization, as in the fee system

applied in Colombia.

In terms of the environment and sustainable devel-
opment, in 1992 the United Nations Conference on
Environment and Development adopted Agenda 21.
Chapter 21 of the Agenda recommends that solid waste
generation be reduced and that solid waste should be
recycled and reused as much as possible. Further, solid
waste should be treated and disposed of adequately, and
collection coverage, and the coverage of other services,
should be expanded. The first two recommendations

address the ecology and conservation of resources, and
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the last two address public health and the environment.
However, the Agenda clarifies that: “The mix and em-
phasis given to each of the four programme areas will
vary according to the local socio-economic and physical
conditions, rates of waste generation and waste com-
position.” In the Latin America and the Caribbean re-
gion, where the sector’s financial resources are scarce,
we should exercise care when using them, prioritiz-
ing the priority activities in each country and in each
city, keeping in mind the differences in socioeconomic
conditions and the composition of the solid waste for
each case. Below is an analysis of the progress made by
the sector between 2002 and 2010 with respect to the

Agenda 21 recommendations:

¢ 'The minimization of waste generation has impro-
ved very little in the countries of the region du-
ring the period between the 2002 and 2010 eva-
luations. In the national solid waste laws passed
by many countries during that period, this has
become a legal obligation. Nonetheless, this has
had little effect in practice because, to be effective,
these laws must include two ingredients: regula-
tions that require manufacturers and commercial
businesses to minimize packaging, and consumer

education to minimize waste.

The re-use and recycling of solid waste has also not
improved between evaluations, and the gap betwe-
en the amounts recycled in developed countries
and in LAC countries is very wide. The reasons
may be found in some of the following factors: i)
Wiaste generation and composition in the region
is less and completely different than that of deve-
loped countries; nearly half of the waste is water,
which is not recyclable and which permeates some
recyclables like cardboard and paper; ii) selective
collection, if not well designed, is more expensive
than bulk collection; iii) unlike what occurs in de-
veloped countries, sanitary landfills, despite their
increased costs throughout the region, still remain
more economical than other methods, such as
recycling, composting, and energy recovery from
incineration; iv) although the legislation of several
countries requires manufacturers to separate out
certain special waste, compliance is low to non-

existent; Uruguay seems to be an exception; and v)
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in solid waste recycling, there is an inflection point
in terms of quantity, and if recycling continues
beyond that point, the environmental damage
caused by the high energy use required, the wear
on the equipment, and the human effort entailed

outweighs the benefits of recycling.

Treatment and final disposal are perhaps the are-
as that most improved during the period between
evaluations. The greatest improvements were in
the area of adequate final disposal, where both co-
verage and quality improved. In fact, the amount
of the population with adequate final disposal
coverage increased from 22.6% to 54.4% in just
these eight years, and quality improved via incine-
ration or the use of biogas through carbon credit
financing. In terms of treatment coverage, pro-
gress has not been as great and has been mostly in

the use of composting and incineration.

Increases in service coverage have not been as spec-
tacular as those in the area of final disposal, but
progress has maintained a good pace. Street swee-
ping and collection coverage increased by 10 per-
centage points between evaluations, reaching 82%

for the former and more than 93% for the latter;
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in terms of the latter, universal collection coverage
was attained by six countries: Argentina; Brazil;
Chile; Colombia; Uruguay; and Venezuela. Lastly,
it is curious that urban waste generation increased
slightly to 0.93 kg/inhab./day despite the great in-
creases in GDP and the improved socioeconomic
conditions of the region. This parameter should

be observed carefully in future sector evaluations.

Lastly, I wish to congratulate all the institutions and
individuals that participated in Evaluation 2010, and
the technical team that led the study. I also encour-
age these institutions to continue this type of analysis,
which yields so many benefits to the countries when
used correctly by authorities. For the future, I recom-
mend including in the survey the gathering and analysis
of information from national institutes that offer formal

specialized training and short courses.

Francisco Zepeda®
Solid Waste Consultant

Lima, Peru

2 Francisco Zepeda is a civil engineer with expertise
in environmental engineering. In Mexico, he was a post—grad—
uate professor and researcher in environmental engineering
at the UNAM and the director of the National Solid Waste
Plan, among other activities. Later, he joined the PAHO as
a regional advisor on solid waste in Guatemala, Lima, and
Washington, D.C. He retired as the coordinator of the Basic
Sanitation Program of the PAHO. He currently lives in Lima,
Peru.
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ACRONYMS AND ABREVIATIONS

AECID
AIDIS

CABEI

CAF

CDM

CEPAL

CERs

CPI
DIRSA/AIDIS
EVAL 2002

EVAL 2010
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GEG
GTZ
HDI
HEC
IBRD
IDB

IMF
JICA
KW
LAC
MDG
NGOs
PAHO/WHO
SECO
SNIS
UNCED
UNDP
UNICEF
USAID
USEPA
USW
WCED

Spanish Agency for International Development Cooperation
Inter-American Association of Sanitary and Environmental Engineering
Central American Bank of Economic Integration
Andean Development Corporation
Clean Development Mechanism
Economic Committee for Latin America and the Caribbean
Certified Emission Reduction(s)
Consumer Price Index
AIDIS Solid Waste Technical Division
Regional Evaluation of Municipal Solid Waste Management in
LAC by PAHO/WHO 2002
Regional Evaluation of Municipal Solid Waste Management in LAC 2010
Gross Development Product
Greenhouse effect gases
German Technical Cooperation (Deutsche Gesellschaft fiir Technische Zusammenarbeit)
Human Development Index
Hydrofluorocarbon
International Bank of Reconstruction and Development
Inter-American Development Bank
International Monetary Fund
Japan International Cooperation Agency
KfW Bank (Kreditanstalt fiir Wiederaufbau)
Latin America and the Caribbean
Millennium Development Goals
Non Governmental Organizations
Pan American Health Organization/ World Health Organization
Swiss State Secretariat for Economic Affairs
National Information System on Sanitation
United Nations Conference on Environment and Development
United Nations Development Programme
United Nations Children’s Fund
United States Agency for International Development
United States Environmental Protection Agency
Urban Solid Waste

World Commission on Environment and Development
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GLOSSARY OF TERMS

* Construction Waste: Waste produced in the course
of the construction or demolition of residences, offices,
dams, industrial plants, schools, and other buildings.
Construction waste materials normally include wood,
a variety of metallic pieces, packing material, cans, box-
es, wire, metallic plates, leftover concrete, and broken

bricks, among other materials.

* Controlled Landfill: Final solid waste disposal site
that does not have the infrastructure to qualify as a sani-
tary landfill, but that does include some control mea-

sures.

* Direct Municipal Services: Services provided directly

by the municipality.

* Entity in Charge of the Service: Entity that operates

or provides waste management services.

* Fee: Represents the value to be paid per unit for ser-
vices delivered; the fee is set based on the cost of the

service itself with or without municipal subsidies.

* Final Disposal: The action of permanently depositing
or confining waste in different types of sites and facili-
ties.

* Formal Recycling: Recycling activities performed di-
rectly by the organization in charge of urban cleaning
at the municipal level and/or a company or institution
authorized to manage solid waste by the appropriate of-
ficials.

* Household Solid Waste: Solid or semi-solid waste
originating exclusively from residences and generated

by household human activity.

* Incineration: Any process that uses heat to reduce
the volume and decompose or change the physical,
chemical, or biological composition of solid, liquid, or
gas waste through thermal oxidation, in which combus-
tion factors such as temperature, retention time, and
turbulence can be controlled to achieve efhiciency and
effectiveness, and meet pre-established environmental

parameters.

* Informal Recycling: Recycling activities performed

by waste pickers in public areas or at final disposal sites.

* Investment: Economic financial resources required
for the installation, expansion and/or improvement of
solid waste management infrastructure, including the
resources needed for training, environmental educa-
tion, employee development, and the strengthening of

solid waste management institutions.

* Municipal or Urban Solid Waste: Solid or semi-solid
waste produced through the general activities of a pop-
ulation center. Includes waste from households, com-
mercial businesses, services, and institutions, as well as
common (non-hazardous) hospital waste, waste from
industrial offices, waste collected through street sweep-
ing, and the trimmings of plants and trees along streets

and in plazas and public green spaces.

* Open-Air Landfill: Final solid waste disposal site
where waste is dumped in an open space without any
form of control and without any prior sanitary treat-
ment. Also referred to as an open air dumpsite or simply

as a dumpsite.

* Rate: Represents a fixed value (applied across all real
estate property in the population group) or a differen-
tial value (varying according to the characteristics of the
real estate property) to be paid for the effective or po-
tential use of the waste management services, regardless

of the level of use of such services.

* Recyclable Material: Materials with physical proper-
ties that allow for their re-use or transformation into
new products after having served the purpose for which

they were originally intended.

* Recycling: Activity through which certain urban solid
waste products are sorted, collected, classified, and pro-
cessed in order to reenter the cycle of use in households,

commercial businesses, or industry.

* Re-use: The use of material or waste that was previ-
ously used without an intervening transformation pro-

Cess.

* Sanitary Landfill: Engincering technique for the
confinement of municipal solid waste. It encompasses
the spacing, placement, and compacting of waste on
an impermeable bed and its burying with earth or an-
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other inert material on at least a daily basis in order to
control the proliferation of vectors and to adequately
control gases and leaching so as to avoid environmental
contamination and protect the health of the popula-
tion. A sanitary landfill is the product of an engineering
project, with controlled access, weighing, and no waste

pickerss on site.

* Service Contract: Arrangement under which a mu-
nicipality grants a company the exclusive right to plan
and provide services in all or some phases of solid waste
management (usually for a sufficient period of time
to recover initial investment costs). A service contract
might also include the ability to directly bill consumers

and financing for investments.

* Solid Waste Sector: The group of institutions and re-
sources of diverse natures that exist in a country and are

associated with urban cleaning services.

* Special Services: Services provided to a population
center in addition to regular urban cleaning services.
Special services include the collection of debris and
weeds, the periodic collection of furniture and other
over-sized objects, and the maintenance of parks and
green spaces, as well as the washing of streets and plazas,

and beach cleanup, among others.

* Special Waste: Waste generated during the produc-
tion process that is considered neither hazardous waste
nor urban solid waste, or that is produced by generators
of large amounts of urban solid waste. Includes non-
hazardous sludge, over-sized or heavy waste (furniture,
mattresses, electronic appliances, abandoned cars, con-

crete, tar, tires, etc.).

* Thermal Processing: Any process that uses heat to
reduce the volume and decompose or change the physi-
cal, chemical, or biological composition of solid, liquid,
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or gas waste. This definition includes incineration, py-
rolysis, gasification, and plasma.

* Transfer Station: A solid waste transfer station con-
sists of the equipment and facilities necessary to transfer
waste from collection or cargo vehicles to larger trans-
portation vehicles that then transport the waste to final
disposal sites; transfer stations sometimes also include

compacting equipment.

* Transfer Equipment with Gravity Unloading:
Transfer equipment that unloads solid waste using fun-

nels or directly from the collection vehicles.

* Transfer Equipment with Bulk Unloading: Equip-
ment that transfers waste once it has been unloaded on
its cargo bed or platform, which is done with auxiliary

equipment (shovels, etc.).

* Unconventional Vehicles: Used in small popula-
tion centers and rural neighborhoods. Generally used
to transport small amounts short distances. Uncon-
ventional vehicles include motorized vehicles as well as

those drawn by animal or human power.

* Urban Cleaning Services: Services demanded by a
population center (urban, suburban, and rural areas of
different sizes and complexity) related to the cleaning of
roadways and public spaces, and the collection, trans-
portation, transfer, treatment, and final disposal of solid

and semi-solid municipal waste.

* Waste picker: A person who makes a living recovering
and selling discarded material for re-use or recycling.
Wiaste pickers are referred to by several different local
names, including cirujas, pepenadores, cachureros, re-
cicladores informales, cartoneros, catadores, gancheros,

and buzos, among others.
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EXECUTIVE SUMMARY

Eight years after the Pan American Health Organiza-
tion prepared the urban solid waste management re-
gional evaluation for Latin America and the Caribbean
(LAC) 2002 (EVAL 2002), significant changes in the
sector necessitated an updated evaluation. The prin-
cipal positive developments that occurred during this
time are as follows: (i) a greater awareness on the part
of the central, regional, and local governments with re-
spect to the importance of including unofficial workers
in Urban Solid Waste (USW) management as part of
the official, comprehensive management process; (ii)
a growing public and consequently political awareness
of the need to implement sustainable solid waste (SW)
management systems; this is reflected in the implemen-
tation of trash collection systems that include sorting
and containers, and the construction of sorting plants
as an integral part of the system; (iii) awareness on the
part of central and regional governments of the need
to plan and establish long-term policies for the sector,
exemplified by the creation of national laws on waste
management in several countries of the region and the
implementation of national and regional plans to close
unregulated landfills and construct inter-municipal san-
itary landfills; and (iv) the positive impact of increased
financing for the sector through national plans, interna-

tional cooperation, and carbon markets.

However, there are also areas that require improvement:
(i) nearly 50% of the waste generated in the region is
not disposed of properly; (ii) municipalities have been
unable to establish financially self-sustaining services
and this is an obstacle for the sector’s development; (iii)
collection is still poor in some marginal districts of ur-
ban areas; (iv) although the public at large and authori-
ties now have a greater appreciation for the importance
of improving recycling levels and the 3Rs in general, the
absolute percentage of this activity is still low and is be-
ing led by the informal sector; (v) several cities of the re-
gion do not operate landfills that meet the control stan-
dards necessary to qualify them as sanitary landfills; (vi)
energy savings from recycling remain poor and almost

non-existent; (vii) the sector’s lack of regulation, both
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economic and technical, does not help close the asym-
metrical information gap that exists between municipal
authorities and the general public, on the one hand, and
private workers, on the other; and (viii) the lack of po-
litical and legal will to address, as part of an integrated
USW management plan, the need for the business sec-

tor to adequately treat the waste it generates.

The governments of LAC face the problems of waste
management and their impacts in the context of world-
wide concern over the economic, environmental, and
social sustainability of these services. Today, govern-
ments include in their main discussion points problems
such as: the proper disposal of waste, the difficult and
complex reality of unofficial trash workers, the reduc-
tion and recycling of waste, climate change and carbon
markets, and the role of national, regional, and munici-
pal entities in the planning and regulation of these ser-

vices.

Consequently, there is a need for an updated evaluation
of this sector in LAC that will enable the region’s na-
tional and sub-national governments to strengthen the
areas in which they have shown improvement and to
work more diligently in the areas that need improve-
ment. Therefore, considering the many negative con-
sequences of improper solid waste management on
the health of the population and the environment,
the PAHO/WHO, the Inter-American Association
of Sanitary and Environmental Engineering (AIDIS),
and IDB have decided to unite efforts and conduct the
urban solid waste management regional evaluation for
Latin America and the Caribbean 2010 (EVAL 2010).
In relation to EVAL 2002, this new evaluation aims to
consolidate findings and further support the advances
that have been realized by adding new statistics on the
existence of municipal solid waste management plans,
the human resources municipalities count on to pro-
vide different services, the percentage of municipalities
that bill for their services, the fee collection methods
employed, and the entities that are designated to collect
the fees.
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Between 2001 and 2008, the LAC population increased
from 518 to 588,6 million people, while the population
residing in urban areas increased from 405.7 to 468,8
million people (from 78.3% to 79.6% of the total pop-
ulation), thus increasing the number of people in need
of urban sanitation services by 63.1 million people. Fol-
lowing the crisis that befell LAC in the early years of
this decade, the socio-economic situation of the region
experienced a robust recovery from 2002 to 2008, with
an increase in per capita GDP of nearly 23.2%. Despite
the world economic crisis that followed, the socio-eco-
nomic indicators of poverty, unemployment, inequality,
and the human development index all improved during
the period. Nonetheless, LAC remains the region with
the greatest inequality in the world.

With respect to the region’s institutional framework
and the sector’s organization, the management of USW
is largely the responsibility of municipal governments;
this is the case throughout most of the region, with the
exception of some of the Caribbean’s English-speaking
nations. On the other hand, the establishment of poli-
cies, planning, and budgets for the sector remains a na-
tional responsibility and, in the case of the federated
nations, a regional responsibility. The publication of na-
tional waste management plans by some of the region’s
countries during the past eight years demonstrates that
national governments are taking responsibility for long-
term planning and policy-making in the sector. Howev-
er, LAC municipalities with management plans account
for only 19.8% at the regional level. Even so, the hy-
pothetical increase in the percentage of municipalities
with a management plan does not guarantee the plan’s
quality, application, and possibly even implementation.
In a large number of cases, the plans are not completely
implemented, typically because they lack definition,
technical feasibility, resources, trained personnel, and/
or funding. The evaluation confirmed that informa-
tion available for the sector is scarce for the purposes
of policy-making and waste management planning, not
shared among institutions, not centralized, outdated,
and incomplete. This information problem is reflected
in the scarcity of reliable data on coverage and quality,
performance, infrastructure and equipment, and invest-
ment and funding, not only at local levels, but also at

national levels.
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An important change that was observed with respect to
the organization of the sector is the more intense use
of regional solutions to adequately manage solid waste
throughout Latin America. A growing number of the
region’s municipalities are joining efforts to achieve sig-
nificant economies of scale and to better apply regula-
tions. This type of cooperation is especially important
for large metropolitan regions, where the most urban-
ized municipalities and districts do not have enough
land to properly treat and dispose of waste, as well as
small cities, which are unable to afford by themselves
the cost of a sanitary landfill for the proper disposal of
waste. For both levels, a shared sanitary landfill is an
economically attractive solution, given the joint savings
and the high levels of economies of scale that can be
realized.

As mentioned in the first paragraph, one of the positive
developments observed in the sector over the past de-
cade has been advances made in terms of a legal frame-
work with the establishment of laws at the macro level
to guide the sector in various countries of the region.
These national laws highlight topics, such as waste valo-
rization, sorting-at-the-source programs, recycling pro-
grams, and the importance of financially self-sustaining
services, that have become key issues of the new ten-

dencies of waste management in Latin America and the

Caribbean.

With respect to the sector’s regulations, the legal frame-
work on sanitation and the environment contains areas
that overlap and lack clarity. As a result, the regulatory
entities tasked with environmental waste management
frequently clash when carrying out their functions. The
situation is most worrisome in terms of the economic
and financial aspects of providing services; neither a
designated regulator nor the legal framework to guide
such a regulator presently exist. In most of the countries
of the region, there is inadequate economic-financial
regulation and no entity in charge of this area. In an
ideal operational framework, governments should regu-
late the rates and fees that the sector applies to ensure
that they meet the established quality standards, that
the population served is capable of paying the amount
levied, and that investments received and projected are
on track, taking into account the gains and the op-

erational expenses of the service provider and the just
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compensation of contract workers, should there be any.
Where necessary, such as in low-income households or
municipalities, the regulations should also consider the
establishment of a progressive subsidy system. Colom-
bia was found to have the most thorough economic-
financial regulation, with regulations that include an
explicit methodology to be used to calculate fees and
cost ceilings, both instruments to guarantee the service’s

financial sustainability.

In terms of the provision of services, in small munici-
palities, it is usually the municipal government that pro-
vides the services directly. The larger the municipality,
the more common it is for these services to be contract-
ed out. The EVAL 2010 found that in the region, waste
management services are typically provided by munici-
pal governments directly or by companies run by the
municipal government, to the detriment of contracted
service providers (principally, private companies), co-
operatives, and services provided by the central govern-
ment or government institutions other than those of
the municipality, although the difference between the
former two is small.

The municipal governments of the countries of Latin
America and the Caribbean typically employ waste
management workers at the rate of 21.7 per 10,000 in-
habitants. These human resources are mostly dedicated
to manual street sweeping (5.6%), followed by trash
collection (4.7%), and, in third place, special services
(3.1%). Trash disposal does not require a large num-
ber of employees (1.5%). Depending on the service, the
predominant practice is to have municipal employees
provide the work (administration, and manual and me-
chanical street sweeping) or employ contract workers
who do not work directly for the municipality or for a
company run by the municipality. In total, of the total
number of municipal waste-management employees per
10,000 inhabitants, 12.2 are employed directly by the

municipality and 9.6 are contract employees.

Among the economic-financial characteristics of the
provision of services, it is worth noting the cost-per-unit
of each service, as this information is useful for bud-
geting purposes and for designing a regulatory scheme
that includes fees and subsidies that are fair and that

assure the scheme’s financial, environmental, and social
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sustainability. The inadequate recovery of costs and the
lack of management based on an adequate accounting
of costs represent the two biggest obstacles to attaining
self-sustaining waste management services. EVAL 2010
determined the following LAC unit costs: US$24.89
per kilometer of road swept (estimated at US$10/km
in 2002), US$34.22 per ton of trash collected (US$25/
ton in 2002), US$12.01 per ton transferred (US$13/
ton in 2002), and US$ 20.43 per ton disposed of (esti-
mated at US$9/ton in the previous evaluation). As may
be observed, the cost-per-unit of the different services
has increased significantly over the past eight years; this
is due in large measure to the strong appreciation of the
Brazilian real and other regional currencies during the
period, as well as to the increase in fuel, labor, and other
costs, and to the adoption of new, modern technology
to improve the quality of the services provided. In the
period between evaluations, the cost per ton of collect-

ing, transferring, and disposing of solid waste increased

by 42%, from US$47/ton to almost US$67/ton.

With respect to financial management, a key
finding of EVAL 2010 is that only 64.9% of munici-
palities bill for their services, leaving 35% which do not,
thereby undoubtedly greatly impacting their ability to
be financially self-sustaining. The indicator obtained
for LAC, keeping in mind that the population billed is
greater than before, reached 76.2%, which reflects that
the practice of not billing for services is most common

in municipalities with smaller populations.

The typical household bill for the LAC region was
US$4.23 month/user. In terms of cost recovery, EVAL
2002 estimated that the regional average at the time did
not reach 47%. Based on EVAL 2010 data on amounts
billed, unit costs, and both generation and coverage,
it is estimated that the cost recovery rate increased to
51.6%, constituting a slight improvement, but still in-
sufficient for the financial self-sustainability of the ser-
vice. It is estimated that, in order to achieve financial
self-sustainability, the regional average household bill
should amount to US$8.19 per user, with the remain-
ing indicators ceteris paribus. If we assume universal
coverage for services of collection, transference, and fi-
nal disposal, and use in our calculations the unit costs of
a country like Colombia, in accordance with the qual-

ity of the services provided presently (including final
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disposal in sanitary landfills), this amount increases to
US$11.60 per user per month.

The preferred form of billing in the region is by prop-
erty tax (used by 60.4% of municipalities). Municipali-
ties that bill for waste management services together
with potable water and sewage services comprise 13.7%
of the total, while 18% prefer to send a periodic bill
to the user, and only 7.9% send the bill together with
the electric bill, which is the method that results in the
highest return of the four methods that were studied.
The payment percentage for billing with electric service
increases by 15.3% when considering the percentage of
the population included in the different forms of bill-
ing. Even though the experience of the organizations
of the region that participated in EVAL 2010 demon-
strates that those municipalities that bill together with
the electric service receive payment more efficiently, few
municipalities of the region intend to apply this model.
On the other hand, the collection entity with the best
track record in LAC is the municipality, with 81.2% of
them collecting the amounts they bill for as well as the

service fees they levy.

EVAL 2010 estimated that the per capita generation of
household solid waste (HSW) in Latin America and the
Caribbean reaches 0.63 kg/inh/day, while urban solid
waste (USW) reaches 0.93 kg/inh/day. The per capita
indicators for the region suggest that daily solid waste
generation is approximately 295,000 tons of HSW and
436,000 tons of USW.

Waste management services have increased their cover-
age areas during the past decade. The total street sweep-
ing coverage in LAC increased by 10 points to 82.3%,
with 5.56 manual street sweepers and 0.17 mechanical
street sweepers per 10,000 inhabitants. Of the total cov-
erage, nearly 91% is swept manually and the remaining
9% mechanically.

Additionally, EVAL 2010 estimated that the collection
coverage in LAC also increased by more than 10 per-
centage points to 93.4%. In six countries of the region
(Argentina, Brazil, Chile, Colombia, Uruguay, and
Venezuela) the coverage is nearly universal. The col-
lection frequency is daily for 45% of Latin Americans,
while nearly 53% of the population receive collection

services between two and five times a week, and nearly
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2% weekly. Trash burning and uncontrolled disposal
of waste increases when the frequency of collection de-
creases. Motorized collection equipment increased to
1.31 vehicles per 10,000 inhabitants, a third of which
are more than 10 years old. Vehicles with compactors
comprise 57.8% of the fleet.

EVAL 2010 estimated that of the waste collected in
Latin America and the Caribbean, the percentage trans-
ferred decreased from 2002 to 2010, from 37.9% to
28.2%; however, the improvement in this statistic can
be largely attributed to the inclusion of new countries
such as Brazil and Colombia. In general, the region’s
adoption of regional plans will lead to the transfer of

waste within the municipalities.

The main alternatives for the treatment of waste prior to
final disposal include composting, recycling, and ther-
mal treatment, including, in some cases, techniques to
generate energy from waste. Although these activities
are still incipient in LAC, they are widely used in devel-
oped countries. Waste treatment is more feasible when
waste is sorted. In LAC, formal recycling in sorting
plants is almost non-existent today. Informal recycling is
widespread, but the amount recycled is not known with
any accuracy. Composting, implemented many times
in LAC, might receive a strong boost from the carbon
market. The practice of incineration has not been used
much in LAC, but more efficient thermal treatment
technology capable of generating energy from waste
may represent a valid treatment option in large cities;

this should be studied on a case-by-case basis.

EVAL 2010 estimated that 54.4% of the waste gener-
ated by the inhabitants of Latin America and the Ca-
ribbean is disposed of in sanitary landfills, a significant
increase with respect to the 22.6% estimate in 2002. At
the same time, the use of open air landfills decreased
from 45.3% to 23.3%. Perhaps the principal reasons
that explain this phenomenon are found in regulations
that have received a strong boost in some countries, re-
quiring the closure of unregulated open air landfills and
defining the specific technical characteristics that an ad-
equate solution for the final disposal must have. In this
regard, it is also worth highlighting other factors that
have led to the notable improvement in final disposal:

the environmental awareness and political will some
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governments have demonstrated in enforcing these reg-
ulations, the effects of carbon financing and the changes
in operational practices that this mechanism has moti-
vated, and the adoption of regional plans for the final

disposal of waste.

The effort undertaken by LAC countries to extend ser-
vice coverage has been very important. From 2001 to
2008, the population in need of urban garbage removal
increased by 15.6%, the equivalent of 63.1 million peo-
ple. During this period, not only were waste manage-
ment services able to absorb the natural growth rate of
the population, the coverage rate was also significantly
increased. The increase in coverage for street sweeping
services incorporated 93 million new inhabitants, while
collection services incorporated 109 million more peo-
ple, and final disposal services, using sanitary landfills,
were able to adequately dispose of waste generated by
225 million people, 164 million more than in 2002. It
should be noted that improvements in service coverage
are not uniform across the region or within different

municipalities, within the same country.

EVAL 2010 also estimated that there are 8.57 waste
pickers per 10,000 inhabitants in LAC, which projects
to just more than 400,000 people. Their poor and in-
formal work conditions lead to a variety of social, en-
vironmental, and management problems. Municipal
governments have little experience in dealing with these
problems and in finding solutions for them. Formaliz-
ing the work relationship and incorporating waste pick-
ers into the municipal management system is a valid
solution, but one that is incipient in the region; only
19% of waste pickers are employed directly by organi-
zations. It is worth noting that programs to close open
air landfills and replace them with sanitary landfills fail
most often when there no program exists, led by mu-
nicipal authorities, to incorporate waste pickers into a

formal system.

In general, the information obtained in the Waste Man-
agement Evaluation for 2010 and the advances identi-
fied make it safe to assume that a growing number of
Latin American and Caribbean governments are devel-
oping an awareness of the negative impacts of poor solid
waste management on people and the environment.

The advances in regulations and service coverage noted
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during the last eight years lead us to this conclusion.
Nonetheless, LAC has only just started down the road
to adequate solid waste management. Further action in
several areas is needed to achieve the common objec-
tive: the development of sustainable waste management

services in the LAC countries.

In a very well-structured sector, the interaction among
agents involved in the sector and the setting should oc-
cur in a way that is economically, environmentally, and
socially sustainable. In this sense, it is encouraging to
see that governments have begun to discuss problems
such as the role of national, regional, and municipal
entities in the planning and regulation of services; the
reduction and recycling of waste products; the need to
integrate waste pickers in the formal work system; the
adequate final disposal of waste; and the relationship
between the sector and the process of climate change.
All of these elements constitute a systematic change to-
ward the vision that should guide the region. It will take
decades to implement but, in many cases, the economic
conditions exist for the process of change to begin. It

is essential that political decisions support this process.
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INTRODUCTION

The Regional Evaluation of Urban Solid Waste Manage-
ment in LAC 2010 (EVAL 2010) arose from the need
for relevant and reliable information about waste man-
agement services in the countries of Latin American and
Caribbean (LAC). The objective of this report is to fa-
cilitate the establishment of policies and action plans to
improve these services, through the use of methods that

are environmentally, socially, and economically sustain-

able.

This document presents an analysis of the current situa-
tion in five sections: first, we begin with an introduction
that describes the evaluation process and puts the is-
sue in context; second, we describe the socio-economic
situation of LAC; third, we analyze the functional and
organizational structure of the sector; fourth, we pres-
ent indicators on waste generation, and the coverage
and quality of solid waste (SW) management services,
and also analyze the participation of waste pickers in the
management of solid waste; and lastly, we present our
conclusions, identify current trends, and suggest future
actions

THE EVALUATION
PROCESS

PRIOR TO THE EVALUATION

In 1997, five years after the United Nations Summit on
Environment and Development, an initial attempt to
measure the progress made throughout the continent
was undertaken by the Pan American Health Organiza-
tion of the World Health Organization (PAHO/WHO)
in collaboration with the Inter-American Development
Bank (IDB), resulting in a report analyzing the solid
waste management situation in LAC municipalities.
This report was made possible with the assistance of
in-situ experts from eight countries (Argentina, Brazil,
Chile, Costa Rica, Mexico, Peru, Trinidad and Tobago,

and Venezuela) and relied on research studies on the
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solid waste management sectors of Guatemala, Colom-
bia, Uruguay, and Mexico undertaken during 1995-
1996, with the support of the PAHO, IDB, IBRD, and
USAID. Due to high demand for the PAHO and IDB

analysis, a second edition was issued in August 1998.

Afterwards, from 2002 to 2003, the PAHO/WHO
undertook the Regional Evaluation of Solid Waste
Management Services in LAC (EVAL 2002), in order
to obtain updated information on the SW sector. This
evaluation was complemented with the creation of an
international public information system that allows re-

searchers to view data for each country.

Eight years after EVAL 2002, significant changes in the
sector necessitated an updated evaluation. The principal
positive developments that occurred during this time
are as follows: (i) a greater awareness on the part of cen-
tral, regional, and local governments with respect to the
importance of including unofficial workers in urban
solid waste (USW) management as part of the official,
comprehensive management process, exemplified in the
inclusion of these groups in public requests for proposals
issued by municipalities; (ii) a growing public and con-
sequently political awareness of the need to implement
sustainable SW management systems; this is reflected
in the implementation of trash collection systems that
include both sorting and containers, and the construc-
tion of sorting plants as an integral part of the system;
(iii) awareness on the part of central and regional gov-
ernments of the need to plan and establish long-term
policies for the sector, exemplified by the publication
of National Management Plans in six countries of the
region’, creation of national laws on waste management
in seven countries® e a implementacio de planos nacio-
nais ou regionais parand implementation of national
and regional plans to close unregulated landfills and
construct inter-municipal sanitary landfills; and (iv)
3 National Solid Waste Management Plans: Argenti-
na (2005), Chile (2005), Costa Rica (2007), Mexico (2008),
El Salvador (2010), Peru (2010).

4 National laws on solid waste management: Brazil
(2010), Costa Rica (2010), Paraguay (2009), Mexico (2003),

Venezuela (2010), Argentina (2002), Peru (2000) modified
by legislative decree (DL No. 1065 in 2008).
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the positive environmental, technical, safety, and eco-
nomic impacts that participation in the CO2 emissions
reductions market has had on the sector, particularly
with respect to final disposal and Clean Development
Mechanisms (CDM); currently, all landfills operating
in major South and Central American cities have active

biogas extraction systems for its burning or usage.

However, there are also areas that require improvement:
(i) approximately 50% of the waste generated in the re-
gion is not properly disposed of, ending up either in
open air landfills or bodies of water, and sometimes
burned; (ii) municipalities have been unable to estab-
lish financially self-sustaining services and this is an ob-
stacle for the sector’s development; (iii) collection is still
poor in some marginal districts of urban areas; (iv) al-
though the public at large and the authorities now have
a greater appreciation for the importance of improving
recycling levels and the 3Rs in general, the absolute
percentage of this activity is still low and is being led
by the informal sector; (v) several cities of the region
do not operate landfills that meet the control standards
necessary to qualify them as sanitary landfills; (vi) en-
ergy savings from recycling remain poor and almost
non-existent; (vii) the sector’s lack of regulation, both
economic and technical, does not help close the asym-
metrical information gap that exists between municipal
authorities and the general public on the one hand, and
private workers on the other; and (viii) the lack of po-
litical and legal will to address, as part of an integrated
USW management plan, the need for the business sec-

tor to adequately treat the waste it generates.

Given the need for an updated evaluation of the sector
in LAC that will enable the region’s national and sub-
national governments to strengthen the areas in which
they have shown improvement and to work more dili-
gently in the areas that need improvement, the PAHO/
WHO, the Inter-American Association of Sanitary and
Environmental Engineering (AIDIS), and the IDB de-
cided to unite efforts and conduct EVAL 2010.

Taking into account the significant role urban cleaning
services play in reducing health and environmental risk
factors, the organizations decided that AIDIS should
serve as the general coordinator of activities through

its Technical Solid Waste Division (DIRSA). The IDB,
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in addition to committing the financial resources for
EVAL 2010, formed part of the advisory committee
and executed activities with the active participation of
experts on solid waste from its Water and Sanitation
Initiative, personnel from the Water and Sanitation Ini-
tiative working in the countries covered by EVAL 2010,
and statisticians; the IDB also contributed to the prepa-

ration of the final regional report.

EVALUATION OBJECTIVES

The main objective of EVAL 2010 is to provide infor-
mation about the present situation of urban solid waste
management services in Latin American and Caribbean
countries. in order to help establish policies, plans, and
programs aimed at improving these services and con-
tributing to the reduction of adverse health and envi-
ronmental effects caused by inadequate SW manage-

ment.

The Regional Evaluation has the following specific ob-

jectives:

* Prepare a Regional Report based on data obtained
from each one of the participating countries that
identifies urban solid waste management trends in
the region and perspectives for the future.

Compare the results of the 2010 evaluation with
those of the 2002 evaluation and analyze advances

and regressions.

Create a permanent database that can be easily
accessed via the Internet and that includes indi-
cators on SW generation, coverage and quality of
services, and model of management and associat-
ed financial aspects, which can be tracked during
the different phases of SW management in LAC

countries.

Raise awareness in the countries of the region
about the importance of having and using up-
dated information on solid waste management for

USW planning and management.

Develop a permanent inter-institutional work/ad-
visory/research group through cooperation among
the IDB, AIDIS, PAHO/WHO and other organi-

zations in LAC countries.
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EVALUATION METHODOLOGY

EVAL 2010 commenced in August 2009 with a series
of programming activities, including advisory commit-
tee activities to prepare the data collection survey. Later,
from January 2010 to May 2010, activities focused on
collecting information from the participating countries.
Between May 2010 and October 2010, data was vali-
dated, aggregated indicators were created, and the web-
site was developed. This was followed by the analysis of
the indicators and the preparation of the final report in
January 2011.

To update the evaluation, the 23 surveys used in EVAL
2002 were adapted to meet the current information re-
quirement needs and divided into priority areas. The
new version of the survey contained five sections:

¢ Part I: information sources, identifying the sourc-
es that provided the information to complete the

rest of the form.

* Dart II: additional municipal information, noting
general information about the municipality, such
as the institutions associated with the solid waste

sector.

e Part III: principal indicators, where municipal in-
formation on solid waste generation, street sweep-
ing, collection, transport, treatment, and final
disposal is provided. Data on other municipal ser-

vices is also included.

e Dart IV: financial aspects, providing billing, pay-
ment, and budget data related to the SW sector.

* Dart V: general information, which includes basic

information on the SW sector at the national level.

The surveys were accompanied with directives on how
to provide analytical reports for each country, indicat-
ing the characteristics of the document, its objectives

and format, and the specific content to be included.

Later, based on the information requested in the sur-
veys, an information system was developed so that data
could be entered directly as information on each mu-
nicipality was collected. This system, as well as the eval-

uation website that was developed later (http://wwwo.
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iadb.org/Waste/bienvenida/Inicio.IDB), were hosted
under the IDB domain name, with access provided to

PAHO/WHO and AIDIS.

The Evaluation of Waste by Country

To carry out EVAL 2010, a Regional Advisory Com-
mittee, comprised of representatives from AIDIS, IDB,
and PAHO/WHO, was formed. The Committee ap-
pointed the AIDIS representative as the projects gen-

eral coordinator.

Each participating country had at least one national
advisor who was charged with gathering data and pre-
paring an analytical report for that country. Similarly, a
National Support Committee was formed, comprised
of a representative from PAHO/WHO, another from
the IDB’s Water and Sanitation Initiative, one from
DIRSA/AIDIS, and government authorities designated
by the committee for each specific case. The support
committee designated a member to convene authorities
for work meetings. This member was either the PAHO/
WHO, IDB, or DIRSA/AIDIS representative, depend-

ing on the specific case in each country.

A kick-off meeting was held in each country for all
members of the National Support Committee, includ-
ing government authorities. At these meetings, the
national advisor delivered a presentation on the proj-
ect, explaining its objectives, scope, sample selection
methodology, and how aggregated variables would be
obtained. Additionally, the list of municipalities that
were randomly selected to participate in this study was
shared with national authorities, so that they could ana-
lyze the proposed sample. The kick-off meeting was also
useful in soliciting the support of national authorities in
the effort to complete the project’s survey.

After the data had been gathered and entered into the
system, the Regional Technical Group validated the
data and then calculated the aggregate indicators. Af-
terwards, the national advisor prepared an analytical
report of the country and submitted it for the Regional

Technical Group’s consideration.

The indicators obtained for each country were pre-
sented in a closing ceremony with the authorities and
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institutions that participated in the project. During the
gathering, all members of the Support Committee had
access to the information that would be used to prepare
the analytical reports and the regional report.

The kick-off and closing celebrations, with the presen-
tation and the joint analysis of project objectives and
scope, the samples selected, and the indicators obtained
were an integral part of a process of participation and
inclusion of LAC countries in the preparation of EVAL
2010.

Sample Selection in Each Country

Given the diverse population sizes of the municipali-
ties of LAC and the impossibility of encompassing their
totality in this evaluation, a stratified or segmented ran-
dom sampling was used to determine the sample for

each country.

In the first phase, samples were determined based on
two previously established basic principles: the repre-
sentativeness of different population sizes of the munici-
palities of each country and the socioe-conomic charac-
teristics of each geographic region; these two principles
are key determinants of solid waste generation.

Accordingly, using information from official national
statistics institutes, municipalities were classified by
population size and socio-economic geographic regions,

thus allowing different strata or segments to be identi-

fied.

In terms of size, municipalities were classified according
to population: Mega, with more than 5,000,000 inhab-
itants; Large, with between 300,001 and 5,000,000 in-
habitants; Medium, with between 50,001 and 300,000
inhabitants; Small, with between 15,001 and 50,000
inhabitants; and Micro, with less than 15,000 inhabit-

ants.
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In terms of region, municipalities were classified accord-
ing to the socio-economic geographic characteristics of
each country. The number of regions identified varied
between two and five, with more regional divisions
found in countries with larger geographic extensions
or with more greatly marked socio-economic divisions.
Consequently, the strata or segments identified varied
from country to country by between 10 (two socio-eco-
nomic geographic regions and five population sizes) and
25 (five regions and five population sizes).

The number of municipalities needed to generate re-
liable estimates for each strata was determined with a
margin of error of 5%, a confidence interval of 95%,
and an assumed variance for each country based on
previous studies. Municipalities were then selected ran-
domly to comprise the sample for each strata of each

country.

Once the data was gathered for the sample and indi-
vidual variables estimated, aggregate variables were ob-
tained for population size, socioeconomic geographic
region, and for the overall country. Aggregate variables
were adjusted based on population size or number of
municipalities by either weighting or the use of coef-
ficients. In this fashion, the aggregate variable (e.g.: Xa)
was obtained using the formula Xa= ¥ Xij *(Pij/PT),
where (Xij) represents the average value of the individ-
ual variable for the stratum, Pij the population size or
the number of municipalities of the stratum that corre-
sponds to the individual variable, and PT the total pop-
ulation or the total number of municipalities referred to

by the aggregate variable.

A similar process was used to calculate aggregate indica-
tors at the supranational level, such as the Mercosur,
Southern Cone, Andean nations, South America, Cen-
tral America and the Caribbean, and Latin America and

the Caribbean.
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Limitations of the SW Evaluation

The lack of information with respect to different phases
of SW management in LAC municipalities, particularly
in those classified as Micro (less than 15.000 inhabit-
ants), posed a challenge for the project teams in the dif-
ferent countries. In some municipalities, LAC studies
on SW generation per capita were more than five years
out of date, and, as a result, in those cases the EVAL
2010 was unable to update the information.

The lack of financial information for the sector was a
recurring problem regardless of the size of the munici-
pality, especially with respect to fees, the cost of services,

and municipal budgets allocated to waste management.

Additionally, the project documented differences across
the countries of the region in the use of certain terms,
especially in terms of defining the characteristics of a
sanitary landfill’ In some cases, the term was used to
refer to another type of final disposal; this posed a chal-
lenge to technical teams in search of comparable infor-

mation between countries.

Further, when making comparisons between countries
or municipalities, the different levels of quality of ser-
vice that exist in the municipalities must be taken into
account. To cite an extreme example, the use of carts
drawn by animals to collect waste is considered the
same as the use of compacting vehicles when calculat-
ing service coverage. In the case of the collection phase,
however, it is worth noting that quality indicators were
constructed that capture the frequency and extent of

service, and the type and antiquity of the vehicles used.

The statistical method that was selected for the survey is
sensitive to incomplete information, and it is, therefore,
a priority that the data collected be complete. Further,
the sampling design anticipated these limitations that

may be encountered with respect to information gather-

c

5 EVAL 2010 coordinating institutions consider a
sanitary landfill to be an engineering technique to confine
municipal solid waste. It encompasses the spacing, place-
ment, and compacting of waste on an impermeable bed and
its burying with earth or another inert material on at least a
daily basis in order to control the proliferation of vectors and
to adequately control gases and leaching, so as to avoid en-
vironmental contamination and to protect the health of the
population. A sanitary landfill is the product of an engineer-
ing project, with controlled access, weighing, and no waste
pickers on site.
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ing. In addition to the precautions taken, in cases where
the lack of information impacted the representativeness
of the indicators obtained, the regional team decided to
either increase the number of municipalities in the sam-

ple or, if not possible, to discard the incomplete data.

Lastly, it should be noted that at the time of the report’s
preparation, Haiti had suffered the severe effects of the
January 2010 earthquake. It was, therefore, decided to
postpone research in this country until the situation im-
proved. With respect to the other nations of LAC not
included in this report, their exclusion is due to the lack
of reliable information. We hope to access additional

information in these cases so as to include these nations

on the EVAL 2010 website.
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THE IMPORTANCE OF
PROPER WASTE MANAGE-
MENT ON HEALTH AND
THE ENVIRONMENT

The inadequate management of solid waste has many
negative impacts on human health and the environ-
ment. For one, even though the few epidemiologic
studies on the matter have not confirmed it directly, it
is known that there are agents in trash that are adverse
to people’s health. Waste that is not collected or not ad-
equately disposed of sanitarily may lead to increases in
reported cases of illnesses such as dengue, leptospirosis,
various gastrointestinal disorders, difficulty breathing,
and dermal infections, all of which are more prevalent
among populations that lack basic sanitation services.
These illnesses, in turn, frequently cause diarrhea and
parasitic infestations, which may lead to episodes of in-

fant malnutrition.

When waste is disposed of in an open air landfill or un-
regulated dump site, it is also a source of disease vectors,
such as insects and rodents. Further, since these places
are not typically closed off, it is common to find animals
such as dogs, cats, and even farm animals such as cattle
and pigs roaming in the trash. Some diseases transmit-
ted between animals and human beings, such as cysti-
cercoids, taeniasis, and trichinosis, are closely associated
with swine; many times outbreaks can be traced to pigs
that have eaten waste products from kitchens, restau-
rants, and slaughterhouses, as well as to other animals
that have eaten from garbage dumps. Precautionary
measures to prevent zoonotic diseases strongly urge that
farm animals not be raised in areas where solid waste is

deposited.

Other negative impacts on human health that result
from the inadequate management of waste are due to
the emission of dangerous substances that are released
into the air when trash is burned or incinerated out in
the open without adequate controls. Populations ex-

posed to the resulting gases may show signs of breathing
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difficulties, dermal infections, and more severe symp-
toms. Given the absence of sorting prior to the practice
of burning, as is common in open air dumps and rural
areas, the incineration of plastic and industrial waste,
household batteries, car batteries, etc. produces dioxins
and furans, which are categories of toxic and carcino-

genic substances.

Indeed, studies from Argentina, Cuba, Paraguay, Uru-
guay, and Colombia reveal that nearly half of the dioxin
and furan emissions in LAC may be originating from
the indiscriminate burning of housechold waste® The
populations most at risk from exposure to dioxin and
furan emissions are those that live or work near unregu-
lated dump sites and in the generally poor communities
where trash that is not picked up is burned.

In general, the health impacts of waste mismanagement
can be observed throughout the population, but they
are especially evident in the following groups, listed
here from the least affected to the most affected: a) for-
mal sector workers, b) urban populations without resi-
dential trash collection service, ¢) populations near or
within a close radius of inadequate final disposal sites,
d) people who work sorting and recovering recyclable
materials in the streets, storage facilities, and final dis-
posal sites, commonly known as waste pickers or infor-
mal waste sector workers, who work under unsanitary
conditions, with a significant percentage of women and
children, and e) children and adolescents living in the
streets and other homeless people, who eat food directly

from bagged household garbage and dumpsters.

In terms of the environment, the known principal im-
pacts can be classified in the following manner:

a) Atmospheric: the decomposition of organic
material present in trash produces a mix of gases
known as biogas, comprised mainly of methane
(CH, ) and carbon dioxide (CO,), which are
known as greenhouse gases (GHG) because they
contribute to climate change. Additionally, un-
regulated trash incineration is the major source

of the previously mentioned emissions of dioxins

and furans in LAC.

6 National inventories of dioxin and furan emissions
compiled using a standardized toolkit published by the Unit-
ed Nations Environment Programme (UNEP), 2005.
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b) Soil and geomorphology: Contaminants in-
cluding oils, grease, heavy metals, and acids alter
soil fertility, and its physical and chemical proper-
ties.

¢) Surface water and aquifers: adverse effects on

water quality and other characteristics.
d) Biota: adverse impacts on flora and fauna.

The failure to collect and treat leachate liquids in final
disposal sites is a clear example of one of many negative
environmental impacts of deficient waste management.
Its seepage, made possible by inadequate waste disposal,
contaminates the soil and aquifers, damaging agricul-
tural production and affecting the flora and fauna. Even
surface waters can thus be contaminated, resulting in

the loss of sources of drinking water and recreation.

The impact on the environment is even greater when
the environmental damage is used in its widest sense.
The emission of foul odors, smoke, and dangerous gas-
es, and the deterioration of the scenic landscape caused
by the improper final disposal of waste can potentially
lead to decreases in the value of real estate in the area
affected. Deficient SW management also impacts eco-
nomic activity, adversely affecting exports, tourism, and

local development.

Given essentially all that has been described above,
today, governments include in their main discussion
points issues such as: the proper disposal of waste; the
difficult and complex reality of unofficial trash workers;
the reduction and recycling of waste; climate change
and the carbon market; and the role of national, region-
al, and municipal entities in the planning and regula-
tion of these services’.

The governments of Latin America and the Caribbe-
an face the problems of waste management and their
impacts in the context of worldwide concern over the
economic, environmental, and social sustainability of
these services. While the concept of sustainable envi-
ronmental development (in its broadest sense) is much
discussed nowadays, it is important to review its origin,

evolution, and application to the SW sector.

7 Terraza, Horacio: Solid Waste Management: Guide-
lines for a Sustainable and Inclusive Integral Service; Inter-
American Development Bank 2009; Technical Note No.
IDB-TN-101.
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SUSTAINABLE DEVELOP-
MENT AND SOLID WASTE

The concept of sustainable development began to
emerge in the 1960s. However, it wasn't until 1992 that
the concept of environmental sustainability started be-

ing applied specifically to solid waste management.

In 1992, during the United Nations Conference on En-
vironment and Development (UNCED), held in Rio
de Janeiro, Brazil, the concept of sustainable develop-
ment gained strong momentum. The United Nations
Commission for Sustainable Development was created
and five principal documents were approved: the Rio
Declaration on Environment and Development, Agen-
da 21, the United Nations Framework Convention on
Climate Change, the Convention on Biological Diver-
sity, and the Statement of Principles for the Sustainable

Management of Forests.

Agenda 21 recommends the implementation of practic-
es to reduce waste generation, increase the recycling and
reuse of waste, and ensure that waste is disposed of in
an environmentally-safe manner. Section II (Conserva-
tion and Management of Resources for Development),
Chapter 21 (Environmentally Sound Management of
Solid Wastes and Sewage-Related Issues) establishes®:

21.5. Accordingly, the framework for requisite action
should be founded on a hierarchy of objectives and
Jfocused on the four major waste-related programme

areas, as follows:

(a) Minimizing wastes;

(b) Maximizing environmentally-sound waste reuse
and recycling;

(¢) Promoting environmentally-sound waste disposal

and treatment;
(d) Extending waste service coverage.

21.6. The four programme areas are interrelated
and mutually supportive and must therefore be in-
tegrated in order to provide a comprehensive and

environmentally-reasonable framework for manag-

8 Cited from the website of the United Nations Di-
vision of Sustainable Development http://www.un.org/esa/
dsd/index.shtml
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ing municipal solid wastes. The mix and emphasis
given to each of the four programme areas will vary
according to the local socio-economic and physical
conditions, rates of waste generation and waste com-
position. All sectors of society should participate in
all the programme areas.

Agenda 21 establishes specific goals and objectives for
each of the four program areas and describes the activi-
ties necessary to achieve them, as well as the role each
participating actor should assume, including govern-
ments, international organizations, NGOs, and con-

sumers.

Highlights of the established objectives for each pro-
gram area include: a) by the year 2000, ensure sufficient
national, regional, and international capacity to access,
process, and monitor waste trend information, b) by
the same year, establish sufficient capacity to undertake
waste-related pollution impact monitoring and conduct
regular surveillance, c) ensure that by 2005 at least 50%
of all solid waste is adequately treated, and d) by the
year 2010, have a national SW program, including, to
the extent possible, targets for efficient waste reuse and

recycling.
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Within the activities described under each program area
to achieve these objectives, and which relate to this and
prior evaluations, we highlight those activities related
to obtaining data and information. For each program,
the importance of gathering and analyzing data on each
specific area of SW management is underscored and de-
scribed in detail, as is the need to develop and apply
monitoring methodologies and provide information to
worldwide information systems. The need for support
from international organizations to undertake these ac-

tivities is also stressed.

In the years following the Rio Conference, govern-
ments, the private sector, and the communities of LAC
began to work together to establish policies, programs,
and national plans in which the service providers and
the community play a fundamental role in achieving
adequate SW management. Back then, the SW sector
was marked by the lack of a guiding and regulatory
framework that corresponded with the international
context of the time, and by service providers with evi-
dent institutional, management, and financial weak-
nesses, due in large part to the lack of support at the
national, regional, and local levels, resulting in service
quality and coverage similar to that of sewage and water
treatment operators, and inferior to that of power and

water providers.
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MILLENIUM
DEVELOPMENT GOALS
AND ENVIRONMENTAL
SUSTAINABILITY

The Millennium Development Goals (MDG) an-
nounced in 2000 built on the international framework
of the 1990s that established goals and led efforts to

address issues such as poverty, gender inequality, edu-

cation, health, and the environment. The MDG goals
were formally presented in the United Nations Millen-
nium Declaration, which was adopted by 189 member
states during the Millennium Summit of 2000. Two
years later, at the Johannesburg World Summit on Sus-
tainable Development, member states were called on to
renew their efforts to guarantee environmental sustain-
ability, and this led to the establishment of targets and
indicators for Goal 7: Ensure Environmental Sustain-

ability.

TABLE 1: MDG GOAL 7 — ENSURE ENVIRONMENTAL SUSTAINABILITY

Goals

Target 7.A

Integrate the principles of sustainable development
into country policies and programmes; reverse the loss

of environmental resources

Target 7.B

Reduce biodiversity loss, achieving, by 2010,

significant reduction in the rate of loss

Indicators

7.1 Proportion of land area covered by forest

7.2 CO2 emissions, total, per capita,
and per $1 GDP (PPP)

7.3 Consumption of ozone-depleting substances

7.4 Proportion of fish stocks within

safe biological limits

7.5 Proportion of total water resources used

7.6 Proportion of terrestrial and marine areas protected

7.7 Proportion of species threatened with extinction
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Target 7.C

Reduce by half, by 2015, the proportion of people
without sustainable access to safe drinking water and

basic sanitation

Target 7.D

4.Achieve significant improvement in lives of at least
100 million slum dwellers, by 2020

7.8 Proportion of population using an improved drink-

ing water source

7.9 Proportion of population using an improved sanita-

tion facility

7.10 Proportion of urban population living in slums

Source: Based on CEPAL report, Achieving the Millennium Development Goals with equality in

Latin America and the Caribbean: Progress and challenges, August 2010.

With respect to the contribution the sector can make to
achieving MDG Goal 7, it should be noted that a small
amount of carbon dioxide is produced during the initial
storage of solid waste, its transportation, its treatment,
and its final disposal in open air dump sites, and also
during the oxidation processes of organic material, such
as aerobic composting and incineration. Nonetheless,
the reduction of these carbon dioxide emissions can be
said to help diminish the generation of GHG. As de-
scribed later in this report, the greatest generation of
GHG occurs during anaerobic processes of decomposi-
tion, such as those that occur in sanitary landfills; these
processes generate methane that has a greenhouse “forc-
ing” effect that is more than 20 times that of carbon
dioxide. Therefore, although the sector’s direct contri-
bution to the reduction of carbon dioxide emissions is
small, its overall contribution to the reduction of GHG

should not be overlooked.

Goals 7.C and 7.D are directly related to urban and ru-
ral poverty, and to the lack of basic services for millions
of inhabitants living in marginalized neighborhoods

and shanty towns. For this reason, activities that aim to

improve the urban cleaning services provided to mar-
ginalized neighborhoods and the formalization of trash
sorting activity, so as to provide for the social inclusion
of the people who engage in it, are integral parts of the
MDG.

According to the latest indicators, target 7.D will not
be achieved in the region. The great decrease in the
percentage of people living in slums that was registered
between 1990 and 2005 (from 37% to 25%) does not
represent a significant reduction in the absolute number
of people living in these conditions (from 110 million
to 106 million®). In the case of LAC, the population
living in marginal neighborhoods should be reduced
by 13.8 million by the year 2020. The current rate of
improvement, therefore, is not sufficient to achieve this
goal. In general, projections on the number of people
living in marginalized neighborhoods have not been

linear and have depended greatly on economic cycles.

With regards to human environmental sustainability
(targets 7.C and 7.D), information on the following
issues is included as complementary information: air

9 CEPAL report, Achieving the Millennium Devel-
opment Goals with equality in Latin America and the Carib-
bean: Progress and challenges, August 2010.
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pollution, urban sustainability
and eco-efficiency, and extreme
events and natural catastrophes.
Regarding air pollution, which
causes respiratory and cardio-
vascular diseases in the popula-
tion, dioxin and furan emissions
(persistent organic compounds)
released via the incineration of
unsorted waste in rural areas,
and open air dump sites are
dangerous contributors to air
pollution (they are toxic and
carcinogenic  substances). In
any event, air pollution in the

region is principally caused by

Photo:

e

reliance on fossil fuels for trans-
portation, followed by electric
power generation, industrial processes, food prepara-

tion, and household heating.

Further, policies aimed at improving the standard of
living for people living in marginalized neighborhoods
are overshadowed by the challenges of achieving sus-
tainability in the cities of LAC. The great urbanization
of the region (LAC as a whole is nearly 80% urbanized,
while South America by itself is only less urbanized
than northeastern Europe'®) the fast rate with which
urbanization occurs (50% in 1962 and a projection of
89% by 2050), and the context of economic and in-
stitutional weakness in which this process takes place
has resulted in a precarious and informal situation for
the cities. Under these circumstances, it is evident that
cities face challenges that go well beyond attending to
marginal neighborhoods in order to attain urban sus-
tainability. Deficiencies in the provision of basic services
also extend to inefficient urban transport and the lack

of green space.

In the context of striving for urban sustainability and
eco-efhiciency, the inadequate management of solid
waste implies significant direct and indirect social and
environmental costs that mostly affect marginalized
neighborhoods. For this reason, the adequate manage-
ment of waste remains included as complementary in-

10 See UN-HABITAT: State of the World’s Cities
2010/2011: Bridging the urban divide, 2008.
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formation in terms of meeting the human environmen-

tal sustainability targets referred to.

Lastly, the vulnerability of human environmental sus-
tainability remains exposed to the increase in frequency
and intensity of extreme natural phenomenon resulting
from climate change. To lessen their impact, risk reduc-
tion mechanisms should be found, including financial
mechanisms. The Caribbean region is the most affected

by these events.

CLIMATE CHANGE
AND SOLID WASTE

Extreme natural manifestations of the process of climate
change are a consequence of modifications to precipita-
tion patterns and global temperature increases caused
by the increase in GHG generation resulting from hu-
man activities. In 2008, LAC countries were respon-
sible for 8.6% of the world’s population, 8.2% of global
GDP, and 12% of total GHG emissions''. According
to World Resource Institute (WRI), the waste sector
(including waste water), through methane emissions
(CH,), contributed 3.6% of total worldwide GHG

emissions in 2000:

11 CEPAL and IDB: Climate Change: A Regional Per-
spective, February 2010.
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FIGURE 1: CONTRIBUTION OF WORLDWIDE GHG EMISSIONS
BY WASTE SECTOR (INCLUDES SOLID WASTE AND WASTE WATER)

GHGs from Waste

Waste
Rest of Global
GHGs 96%

Landfills
(CH,)

A. Subsector B. Gas

55%

Human Sewage
(N,0) 6%

Other 1%

N,O 6%

WORLD RESOURCES INSTITUTE

Source: World Resources Institute (WRI), www.cait.wri.org.

One of the instruments most used in the region to re-
duce GHG emissions is the Clean Development Mech-
anism (CDM), in which investment projects executed
in developing countries may obtain additional econom-
ic income through the sale of carbon credits via an emis-
sion reduction certificate (ERC) issued to a developed
country with emission reduction goals. The purpose
of CDM is to help developing countries achieve sus-
tainable development while also making it possible for
developed countries to meet their emission reduction
goals through the purchase of ERC'. During the recent
conference in Copenhagen, held in December 2009,
the recognition of carbon markets as a cost-effective
measure to promote mitigation actions in developing

countries was renewed.

LAC countries have found CDM to be a very useful
tool. At the last meeting of the Executive Committee of
the Clean Development Mechanism, held from Octo-
ber 12 to 14, 2010, it was stated that there are currently
2,446 registered project activities and almost 6,000
more in the pipeline.

Eguren, Lorenzo: El mercado de carbono en América Latina
y el Caribe: balance y perspectivas, CEPAL, Sustainable De-
velopment Division and Human Settlements, 2004.

The registered projects are found throughout the various
regions as follows: Asia-Pacific 1,905 projects (77.9%),
Latin America 480 (19.6%), Africa 48 (2%), and East-
ern Europe 13 (0.5%). Of the 480 projects registered in
Latin America, 124 (25.8%) correspond to waste man-
agement and disposal.

The countries with the greatest number of approved
projects are: China (in first place with 40.7%), India (in
second place with 22.2%), Brazil (in third, with 7.3%),
and Mexico (in fourth with 5%). Other countries from
Latin America rank as follows: Chile (tenth place with
1.6%), Colombia (in twelfth place with 1%), Peru (in
thirteenth place with 0.9%), and Argentina (in four-
teenth place with 0.7%).

Country rankings in terms of the worldwide expected
average in annual reductions in ERC are: China (first
again with 61.3%), India (second, with 11.2%), Brazil
(third, with 5.5%), the Republic of Korea (fourth, with
4.4%), Mexico (fifth, with 2.5%), and Chile (seventh,
with 1.2%). The worldwide rankings for the countries
of LAC are:
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TABLE 2: WORLDWIDE RANKING OF LAC COUNTRIES BY ERC

WORLD- YEARLY AVERAGE

WIDE RANK COUNTRY REDUCTIONS &

Brazil 21,301,816 5.47
5 Mexico 9,597,832 2.47

Chile 4,726,558 1.21
10 Argentina 4,206,791 1.08
11 Colombia 3,222.850 0.83
14 Peru 2,492,026 0.64
22 Guatemala 864,760 0.22
23 Ecuador 713,266 0.18
25 El Salvador 619,535 0.16
26 Nicaragua 577,381 0.15
27 Bolivia 563,991 0.14
29 Dominican Republic 483,726 0.12
30 Cuba 465,397 0.12
35 Honduras 312,559 0.08
37 Costa Rica 293,640 0.08
38 Panama 291,579 0.07
41 Uruguay 251,213 0.06
59 Jamaica 52,540 0.01
60 Guyana 44,733 0.01
69 Paraguay 1.523 0,00

Source: Based on information presented at the meeting of the
Executive Committee of the Clean Development Mechanism, held from October 12 to 14, 2010.

With respect to the sector’s scope in terms of the proj- | ects worldwide, which equals 483 activities. As shown
ect categories defined by the Executive Committee, as | in the figure below, this number of projects ranks the
of October 1, 2010, the waste management and dis- | waste management sector as second behind the energy

posal sector accounts for 16.5% of all registered proj- | (renewable and non-renewable) industry category.
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FIGURE 2: DISTRIBUTION OF REGISTERED WASTE MANAGEMENT PROJECTS
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Sources:
[1] CDM Statistics 2010. http://cdm.unfccc.int/Statistics/index.html
[2] CDM Pipeline Spreadsheet. http://cdmpipeline.org/ji-projects.htm

If all CDM pipeline projects are considered in greater
detail with respect to classification, it can be observed
that sanitary landfill gas exploitation projects rank fifth
in GHG emission reductions, after projects classified as
hydro-electric, hydrofluorocarbons (HFC) destruction,

and wind energy.

In Latin America, the projects identified in the pipeline
show the predominance of renewable energy activities
(50%), followed by projects to avoid the emission of
methane gas by either using it or burning it (25%). Of
the total of subprojects identified in the pipeline, those
that make use of sanitary landfill gas (totaling 316) in-
clude biogas burning projects in sanitary landfills, en-
ergy capture, integral management of solid waste, and

replacement of fossil fuels with piped gas.

As evidenced by the information presented, the reduc-
tion of GHG emissions resulting from the implemen-
tation of solid waste management projects is highly
relevant to the CDM framework and has contributed
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to the technical development of sanitary landfills in the
region that have had a strong environmental and safety
impact in operations in a truly short period of time.
At present, a large number of the region’s metropolitan
areas and large cities possess gas capturing, gas burning,
and, in some cases, energy-use systems for gas. With-
out CDM, this key change in the operation of sanitary

landfills would not have occurred.

With respect to the relationship between climate
change and solid waste management, it is worth high-
lighting a paradigm shift that the world and the region
are presently experiencing. The concept of solid waste
management as an integral part of a cycle of rational
and sustainable use of materials, where generated waste
is viewed as an environmental resource, will not only
benefit the environment in general, but will also serve
as a climate change mitigation measure, in so much as
the use of virgin raw materials is reduced and the use of

fossil fuels is substituted with alternatives.
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SOCIO-ECONOMIC
SITUATION IN THE REGION

POPULATION GROWTH AND URBANIZATION

The accelerated population growth of the last several
decades, and the concentration of that growth in urban
areas, has led to an increase in the demand for public
services in general, including solid waste management.
This rapid urban growth has taken place primarily in
the outskirts of cities and in marginalized areas, where
there are numerous needs; this situation has highlighted
the importance not only of increasing service coverage
but also of implementing effective SW management
that is socially and environmentally sustainable, The

process of urbanization is intense in the LAC region.

The world’s population has grown from 2.5 billion in
1950 to 6.9 billion in 2010 (an increase by a factor of
2.8), with a projected population of 9.1 billion by 2050
This growth was accompanied by a process of gradual ur-
banization that reached an inflection point in 2008: for
the first time in history, more people live in urban areas
(3.3 billion) than in rural areas”. Projections for 2050
predict that 68.7% of the global population will reside
in urban areas. The figures below illustrate the growth

described.

FIGURE 3: GROWTH OF TOTAL WORLD POPULATION
AND THE URBANIZATION PROCESS
© World Urban Population
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Source: Based on information from the United Nations Department of Social and Economic Affairs, Population Division.

13 According to UN-HABITAT, the world’s popula-
tion living in slums and marginalized areas now totals 827
million people, a sum significantly larger than the total popu-
lation of LAC.

14 United Nations Department of Social and Eco-
nomic Affairs, Population Division, (http://www.un.org/esa/
population/unpop.htm).

15 United Nations Population Fund (UNPFA): State
of World Population 2007: Unleashing the Potential of Ur-
ban Growth.
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Within this global process, the LAC region has seen
considerable growth in both total population and ur-
ban population. In 1950, the LAC population reached
167.3 million and in 2010 it is estimated that 588.6
million people live in the region (an increase by a factor
of 3.5, which is above the global average). Of the current
total population, 66.8% resides in four countries: Brazil
(with 32.2%, 195 million people), Mexico (18.8%, 111
million people), Colombia (7.9%, 46 million people),
and Argentina (6.9%, 41 million people'). Projections
for 2050 predict an LAC population of 730 million.

With respect to urbanization, LAC was the first and

only developing region to be predominantly urbanized

prior to 2008; at least half the population has been liv-
ing in urbanized areas since 1962". Currently, 79.4%
of the LAC population lives in urban areas. The region’s
most urbanized countries are: Venezuela (93%), Uru-
guay (93%), and Argentina (92%). Details on total
population and urban population for each country par-
ticipating in this report are included at the end of this

section.

The graphs below show that the urban population in
LAC, in relation to the total population, is significantly
more than the world average during the evaluation pe-

riod:

FIGURE 4: POPULATION TRENDS IN LAC, URBAN POPULATION
IN RELATION TO TOTAL POPULATION

millions
of people

1000

LAC Population LAC Urban Population

800

600

400

200

0

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

LAC Urban Population LAC Rural Population
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Source: Based on information from the United Nations Department

of Social and Economic Affairs, P()pulati()n Division.

According to UN-HABITAT, the difference in the ur-
banization experienced by LAC and the other develop-
ing regions is attributable to the combination of three
different factors: i) a very inequitable agricultural struc-
ture that is unable to retain the rural population, ii) the
marked existence of centralized political power that led
to the concentration of power in the capital cities, and
iii) historic policies of import substitution that favor the
use of manual labor in the industrial sector to the detri-

ment of the agricultural sector.

16 CEPAL: Annual Yearbook for Latin America and
the Caribbean 2009, January 2010.
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The urbanization process has been accompanied by a se-
ries of problems (crime, contamination, traffic conges-
tion, the lack of services, etc.) that require concomitant
action in order to manage them adequately. The urban-
ization experience of the LAC has been very fast and
difficult to manage, due to both the speed with which
it occurred and the general economic and institutional
weaknesses of the countries of the region; as a result,

these problems have manifested themselves with their

full force.

17 UN-HABITAT, as previously cited.
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Nonetheless, as can be seen from the graph below, the
region’s rate of total and urban population growth above
the world average seems to have peaked in 2000 and

began to decrease gradually, a trend that is projected to
continue over the next 40 years.

FIGURE 5: GROWTH OF LAC TOTAL AND
URBAN POPULATION COMPARED TO WORLD AVERAGE
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Source: Based on information from the United Nations

Department of Social and Economic Affairs, Population Division.

Even so, it is estimated that the LAC’s current urban
population percentage (79.4%) will increase over the
years, reaching 88.7% by 2050, which would make
LAC the world’s most urbanized region'®. This chal-
lenges the belief that urbanization may be used as an
indicator of the level of development. Although it is
unlikely that the region will, within the next 40 years,
rank at the top in terms of per capital GDP or Human
Development Index (HDI), other development indica-
tors for the region, such as life expectancy and infant
mortality, may well be on par with those of more devel-

oped regions.

These indicators are important for determining popula-
tion growth. In the latter half of the last century, life ex-
pectancy in LAC was 52 years and the infant mortality
rate was 127 deaths per 1,000 births, while during 2005

18 UN-HABITAT, as previously cited.

and 2010, life expectancy rose to 73.4 years and the
infant mortality rate dropped to 21.8 per thousand®.

Another important indicator to determine LAC popu-
lation growth is the world fertility rate, which decreased
from 5.9 children per woman from 1950-1955, to 2.3
children per woman in the last five years. Presently, the
annual number of births stands at 11 million, which is
less than the maximum recorded from 1990-1995. De-
tailed information on the life expectancy, infant mortal-
ity, and fertility rate for the period 2005-2010 for each
country participating in EVAL 2010 is included at the

end of this section.

International migration also affected the LAC popula-
tion during 2005-2010. Real population growth was
less than it should have naturally been in most of the

countries of the region: Colombia, Ecuador, El Salva-

19 CEPAL: América Latina: avances y desafios de la
implementacién del Programa de Accién de El Cairo, con
énfasis en el periodo 2004-2009, February 2010.
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dor, Guatemala, Haiti, Honduras, Mexico, Nicaragua,
Paraguay, Peru, the Dominican Republic, and Uru-
guay. In other countries, such as Chile, Costa Rica, and
Panama, populations grew more than expected due to
migrations. Finally, in Argentina, Bolivia, Brazil, and
Venezuela, there were no signs that the population was

affected by migrations.

The information presented in this section appears to
indicate a tendency toward reduced population growth
and, simultaneously, the aging of the region’s popula-
tion. Therefore, after 50 years of population growth as
the main demographic process for the region, the most
important change for LAC in the next 50 years is likely
to be an expansion of older strata in the pyramid struc-
ture of the population.

Between 2001 and 2008, the LAC population increased from
518 to 588.6 million. At the same time, the urban population
increased from 405.7 to 468.8 million (from 78.3% to 79.6%
of the total), increasing the population in need of urban sani-

tation services by 63.1 million people.
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TABLE 3: LAC TOTAL AND URBAN POPULA-
TION, AND SELECTED INDICATORS - 2010

INFANT
roryix (JEILIY  LIEEC - MORTALITY
COUNTRY II‘\j/?—IrLI](?IgI\(IISI\)I % URBAN I\:lrllal;]()(ll\ll\s]) DREN PER AT BIRTH PER 1,000
WOMAN) (YEARS) LIVE
BIRTHS)

Argentina 40,666 92 37,572 2.3 75.3 13.4
Belize 313 52 164 2.9 76.2 16.7
Bolivia 10,031 67 6,675 3.5 65.6 45.6
Brazil 195,423 87 169,098 1.9 72.4 23.6
Chile 17,135 89 15,251 1.9 78.5 7.2
Colombia 46,300 75 34,758 2.5 72.8 19.1
Costa Rica 4,640 64 2,989 2.0 78.8 9.9
Dominican

. 10,225 69 7,074 2.7 72.2 29.6
Republic
Ecuador 13,775 67 9,222 2.6 75.0 21.1
El Salvador 6,194 64 3,983 2.4 71.1 21.5
Guatemala 14,377 50 7,111 4.2 70.2 30.1
Guyana 761 29 218 2.3 66.8 42.4
Honduras 7,616 52 3,930 3.3 72.1 27.8
Jamaica 2,730 52 1,420 2.4 71.8 23.3
Mexico 110,645 78 86,113 2.2 76.1 16.7
Nicaragua 5,822 57 3,337 2.8 72.9 21.5
Panama 3,508 75 2,624 2.6 75.6 18.2
Paraguay 6,460 62 3,972 3.1 71.8 32.0
Peru 29,496 77 22,688 2.6 73.1 21.2
Uruguay 3,372 93 3,119 2.1 76.2 13.1
Venezuela 29,044 93 27,113 2.6 73.8 17.0
Latin Amer-
ica and the 588,649 80 468,757 2.3 73.4 21.8
Caribbean

Source: Based on information from the United Nations Department of Social and Economic Affairs,
Population Division and CEPAL: Panorama social de América Latina 2009, November 2009.2009.
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ECONOMICAL GROWTH,
POVERTY, EMPLOYMENT,
AND INEQUALITY

In the third quarter of 2008, due to the effects of the
global economic crisis, the LAC region ended its lon-

gest period of economic expansion since 1970. Between

2002 and 2008, the region’s per capita GDP, based on
2000 fixed prices, grew at an annual rate of 3.53% for
a total growth of 23.2%, with notable improvements
in tax collection and the general fiscal situation, an in-
crease in the availability of currency, a decrease in debt,
and control of inflation. During this period, economic
growth led to improvements in poverty, indigence, em-

ployment, and inequality indicators.

TABLE 4: VARIATION IN PER CAPITA GDP BETWEEN 2002 AND 2008

GDP 2002
COUNTRY (US$/INHAB.)

Argentina 6,434
Belize 3,477
Bolivia 1,010
Brazil 3,742
Chile 5,055
Colombia 2,397
Costa Rica 4,049
Dominican Republic 2,885
Ecuador 1,386
El Salvador 2,280
Guatemala 1,550
Guyana 803
Honduras 1,179
Jamaica 3,509
Mexico 6,320
Nicaragua 778
Panama 3,902
Paraguay 1,299
Peru 2,098
Uruguay 5,385
Venezuela 4,358
Latin America and 3.993
the Caribbean

Uetimnny)  VARIATION (%)
9,885 53.6
3,933 13.1
1,173 16.1
4,446 18.8
6,235 23.3
2,983 24.4
5,189 28.2
3,688 27.8
1,745 25.9
2,677 17.4
1,699 9.6
902 12.3
1,452 23.2
3,713 5.8
7,092 12.2
897 15.3
5,580 43.0
1,521 17.1
2,926 39.5
8,161 51.6
5,925 36.0
4,921 23.2

Source: Based on information from CEPAL: Panorama social de América Latina 2009, November 2009.
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In 2009, LAC countries collectively experienced a de-
crease in per capita GDP of 3%, though in the second
half of the year, several countries of the region initiated
a strong recovery. It is estimated that 2010 will see an
expansion of per capita GDP of nearly 4.1% for the re-
gion, continuing economic growth and improvements
in social indicators seen in prior years®. ,Among the
most important factors that led to the recovery are an
increase in the external demand for exports, an increase
in the receipt of remittances and tourism, and actions
taken by governments of the various countries of the
region during the crisis and during the prior periods of

As happens with population growth and increased ur-
banization, an increase in economic growth requires
improvements in SW management services, in terms
of greater coverage and the adequate management of
SW. As shown below, there is a direct proportional rela-
tionship between the level of economic activity and the
rate at which SW is generated, whether household solid
waste (HSW) or urban solid waste (USW). With an
increase in the amount of SW that must be managed,
there is also an increase in the need for it to be man-
aged in an adequate, and socially and environmentally

sustainable manner.

FIGURE 6: RELATIONSHIP BETWEEN HSW-
USW AND PER CAPITA GDP (US$ IN 2000)
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Source: Based on information from CEPAL: Panorama social de
América Latina 2009, November 2009 and EVAL 2010 software.

If we analyze the per capita SW generation values for
the counties of the region in comparison with those es-
tablished for OECD countries,*' and we keep in mind
the previously established relationship and the LAC re-
gion’s expected economic growth, we see that SW gen-
eration in the region will continue its marked increase;
therefore, unless urgent actions are taken to address the
level of SW generation and the provision of SW man-
agement services, the problems related with inadequate

management will continue to worsen.

20 CEPAL: Economic Survey of Latin America and
the Caribbean 2009-2010, July, 2010.

21 See Table 20: Per capita generation of HSW and
USW in LAC (Kg/inhab/day) and Table 21: Per capita gener-
ation of HSW for the countries of Europe, the United States
and LAC.
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Additionally, as can be seen in the figures that follow,
the economic growth the region experienced between
2002 and 2008 contributed not only to decrease the
percentage of the LAC population living in poverty or
in a state of indigence, but also decreased the absolute

number of people living in those conditions:
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FIGURE 7: POVERTY AND INDIGENCE TRENDS IN LAC - 1980-2008
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Source: Based on information from CEPAL: Panorama social de América Latina 2009, November 2009.
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Nonetheless, one out of three Latin Americans still find
themselves living below the poverty line. The following
graph shows that it took the region 25 years, from 1980
to 2005, to return to the poverty levels of 1980 and
begin diminishing the absolute number of people liv-
ing in conditions of poverty and indigence. In contrast,
the region’s economic recovery after the per capita GDP
decrease of the 1980s was much faster: it took 14 years

to return to 1980 levels. This seems to indicate that al-
though there exists a relationship between economic
growth and poverty (as can be appreciated in Figure 8
below, in the form of an inverse image), other factors
exist (such as a deficient social safety net, elevated la-
bor flexibilization, the lack of preventive mechanisms
in times of crisis, etc.) that can hinder the spread of
benefits.

FIGURE 8: RELATIONSHIP OF PER CAPITA GDP (US$ IN 2000)
AND POVERTY IN LAC - 1980-2008
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Source: Based on information from CEPAL: Panorama social de América Latina 2009, November 2009 and América Latina:

avances y desaffos de la implementacién del Programa de Accién de El Cairo, con énfasis en el perfodo 2004-2009.

The levels of poverty and indigence have an impact not
only on the amount of solid waste generated but also
on other aspects of SW management. First, high levels
of poverty and indigence in an area generally lead to
the establishment of informal settlements or marginal-
ized neighborhoods, which tend to be difficult to access

for the purposes of providing street sweeping and trash
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collection services, and this, in turn, causes significant
health, environmental, and social problems. Second, it
is precisely in those same areas that many waste pick-
ers typically perform the tasks of sorting and storage,
thereby increasing their health risks. Third, this popula-

tion’s inability to pay for services poses a challenge when
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it comes to obtaining resources to ensure the financial | and the number of waste pickers in the countries of the
sustainability of SW services. region. As the graphs below show, the number of waste

An analysis included in EVAL 2010 establishes a rela- | P ickers is directly proportional to the levels of poverty

tionship between the levels of poverty and indigence, and indigence:

FIGURE 9: RELATIONSHIP BETWEEN THE LEVEL OF POVERTY AND INDIGENCE
AND THE NUMBER OF WASTE PICKERS IN LAC
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Source: Based on information from CEPAL: Panorama social de
América Latina 2009, November 2009 and EVAL 2010 software.

The relationship is more strongly observed when the | find a direct relationship: as unemployment goes up, so
number of waste pickers is plotted against the unem- | does the number of waste pickers.

ployment rate of the different countries. Once more we

FIGURE 10: RELATIONSHIP BETWEEN UNEMPLOYMENT RATE
AND NUMBER OF WASTE PICKERS IN LAC
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Source: Based on information from CEPAL: Panorama social de América Latina 2009,
November 2009 and EVAL 2010 software.

54



REGIONAL EVALUATION ON URBAN SOLID WASTE MANAGEMENT IN LAC - 2010 REPORT

It should be noted, however, that in some countries,
high levels of poverty, indigence, and unemployment
existed beforehand, expanding the number of waste
pickers in the population. EVAL 2002 highlighted the
significant increases in waste pickers in Argentina and
Colombia, due to disproportionate increases in poverty
and indigence, and the critical unemployment situa-
tion. It is to be expected that this recent historical devel-
opment would continue to be reflected to some degree

in the variables observed presently.

In terms of employment in the region, the unemploy-
ment rate decreased between 2002 and 2008 in the ma-
jority of LAC countries (with the exception of Mexico,
which, in any event, has one of the lowest unemploy-
ment rates in the region). As to be expected, following
one of the region’s longest periods of economic growth,
the regional unemployment rate diminished signifi-
cantly from 11.4% in 2002 to 7.2% in 2008.

FIGURE 11: UNEMPLOYMENT RATE BY LAC COUNTRY - 2002 TO 2008
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Source: Based on information from CEPAL: Panorama social de América Latina 2009, November 2009.
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Sustained economic growth and reductions in poverty,
indigence, and unemployment rates have resulted in

improved income equity for most LAC countries. As

can be seen from Figure 12 below, all of the countries of
the region have seen lower income inequity except for
Colombia, Guatemala, and the Dominican Republic.

DFIGURE 12: INEQUITY IN LAC — GINI COEFFICIENT?? — 2002 TO 2007
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Gini Coefficient 2002

Source: Based on information from CEPAL: Panorama social de América Latina 2009, November 2009 and América Latina:
avances y desafios de la implementacién del Programa de Accién de El Cairo, con énfasis en el periodo 2004-2009.

22 The Gini coefficient measures inequality and is commonly used as a measure of inequality of income among the dif-
ferent percentiles of population. The Gini coeflicient, which is calculated from the Lorenz curve, varies from 0 to 1, where 0
indicates a society with complete equality and 1 corresponds to complete inequality.
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Nevertheless, overall, LAC is considered the most un- | 1985. Additionally, the social asymmetry can be seen in
equal region in the world in terms of income. According | statistics that show what percent of national consump-
to CEPAL*, an IMF study (2007) showing the trajec- | tion is attributable to the poorest 20% of the popula-
tory of the Gini index for the various regions®, reveals | tion. Again, LAC ranks as the most unequal region.
that LAC has been the most unequal of all since at least

TABLE 5: PARTICIPATION OF THE POOREST PERCENTILE IN
NATIONAL CONSUMPTION - 2005

REGION PARTICIPATION (%)
North America 6.1
Sub-Saharan Africa 3.6
Latin America and theCaribbean 2.9
East Asia 4.3
South Asia 7.4
Southeast Asia 5.7
Western Asia 6.2
Commonwealth of Independent States (CIS) 7.0

Countries with economies in transi-
. 8.2
tion of Southwestern Europe

Source: Based on information from CEPAL: América Latina: avances y desafios de
la implementacién del Programa de Accién de El Cairo, con énfasis en el periodo 2004-2009.

23 CEPAL: as previously cited, February 2010.

24 Advanced economies, recently industrialized of
Asia, LAC, Sub-Saharan Africa, Central and Eastern Europe,
Commonwealth of Independent States, Middle East, and
Northern Africa, and developing economies of Asia.
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Lastly, the Human Development Index (HDI) is a widely used indicator to measure a country’s socio-economic
condition, combining health, education, and standard-of-life indicators®, . In this case, the region fares well in the

global context, ranking close to Southwestern Europe and Central Asia:

TABLE 6: HDI BY REGION OR ASSOCIATION OF COUNTRIES - 2010

REGION / ASSOCIA-

TION OF COUNTRIES —_
Organization for Economic Co-opera- 0.853
tion and Development (OECD)

Sub-Saharan Africa 0.389
Latin America and the Caribbean 0.706
East Asia and the Pacific 0.650
South Asia 0.516
Southeastern Europe and Central Asia 0.717

Source: Based on information from UNDP: http://hdr.undp.org/es/datos/trends/1980-2010/.

25 The HDI was developed by the United Nations in 1990 in order to have a composite index to simultaneously mea-
sure health, education, and standard-of-life variables. For this purpose, a methodology was created to unify the indicators of
life expectancy, average and expected years of education, and per capita GNP,

Between 2002 and 2008, per capita GDP increased by 23.2%
for LAC countries. According to this economic indicator, the
countries with the strongest recoveries were Argentina, Uru-

guay, and Panama, while those with the least or negative reco-

very were Haiti, Jamaica, Guatemala, and Mexico.

Due in part to this economic recovery, there was improvement
in socioeconomic indicators on poverty, unemployment, ine-
quity, and the human development index.

Nonetheless, LAC continues to be the region with the highest
level of inequality in the world.
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INSTITUTIONAL FRAMEWORK
AND SECTOR ORGANIZATION

INSTITUCIONAL FRAMEWORK FOR USW MANAGEMENT

With the exception of some English-speaking coun-
tries of the Caribbean, the management of urban solid
waste is primarily a municipal responsibility in nearly
all LAC countries. On the other hand, the establish-
ment of policies, the development of management
plans, and the assignment of budgets continue to be
national and, in federated countries sometimes, re-
gional responsibilities. During the last eight years, the
institutional structure of USW management services
at the national level has tended to become officially
uniform, with the task falling under the mandate of
national environmental ministries in nearly all coun-
tries of the region.

In this regard, the multilateral credit organizations act-
ing in the region have played the role of catalyst. In
many cases, implementation teams formed to execute
a specific project later evolved into permanent entities,
while, in other cases, they have strengthened existing
entities. Although this represents a significant advance,
given that few entities dedicated to SW management
existed beforehand, there is still a long way to go in

terms of consolidation, efliciency, and operations.

There are several governmental and non-governmental
institutions throughout the region that are actively in-
volved in waste management. Table 8 lists the types of

institutional structures found in the USW management
sector in LAC:

TABLE 8: INSTITUTIONAL FRAMEWORK OF USW MANAGEMENT SECTOR IN LAC

INSTITUTIONS

FUNCTIONS

NATIONAL

Usually the lead and principal institution respon-

Environmental and Natural Re-

source Ministry or Department

sible for developing policies, strategies, plans, and
programs for managing urban and industrial solid
waste. Responsible for regulating impacts on the
environment and proposing both environmental

legislation and environmental quality standards for
the treatment, disposal, and management of SW,

and for designing and locating sanitary landfills.
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Opversee regulations and rules governing the sanitary
management of SW. Involved in actions to regulate
Ministry of Health and General Admin- and control S'fmitation issues. I'{esponsible fOI" pu'blic
) . ) and occupational health, hygiene, and monitoring
istration of Environmental Health ) )
the collection, transport, and final disposal of SW.
Develop policies, strategies, plans, and programs
at the national level to manage hospital waste.

Responsible for planning, supervising, and regulating
the management of SW in their respective areas. In
some cases, various ministries provide resources for

investment in municipal SW management systems.

Other Ministries such as Housing, Industry, Plan-

ning, Economy, Zoning, Development, Interior, etc.
Y

National Development Banks/ Social Invest-

Finance projects, provide technical assis-
ment Funds for Local Development

tance, and implement project work.

REGIONAL

Responsibilities include, among others, the pro-
motion and preservation of the region’s environ-
) ) mental health, as well as the implementation of
Autonomous Regional Corporations . .
a regional system of environmental management
in coordination with the Environmental Min-

istry. Found mainly in Colombia and Peru.

STATE/ PROVINCIAL

Operate within the national constitution and na-

tional rules to fulfill functions similar to those of
the national environmental department. In the case

State/Provincial Environmental Ministries of Mexico, functions are restrict.ed to special waste
management, but they also provide support to mu-
nicipalities in the establishment of SW management

plans. This type of institution is found in federated

countries such as Mexico, Brazil, and Argentina.
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Responsibilities are similar to that of the national
environmental department and include household and
commercial solid waste management, and the man-
agement of similar waste generated by other activities
Provincial Municipalities throughout its jurisdiction. Regulate and control the
final disposal of waste in the province and have the
option of being involved in public cleaning and SW
treatment systems when the centralization of these

services in the province results in economies of scale.

MUNICIPALITIES

Responsible for financing, administrating, and
operating USW management services, such as trash
collection, transport, final disposal, and the clean-
ing of roads and public spaces. The municipalities
are autonomous and may opt to have a contractor

or concessionaire provide SW management services

within its jurisdiction. In several countries of the

Municipalities

region, municipalities also reserve the legal right
to associate with other municipalities nearby or

in the same territory in order to dispose of SW.

Public entities responsible for enhancing local gov-
Municipal Corporations, Munici- ernment management and providing technical,
g g
pal Development Institutes, etc. administrative, financial, and planning assistance to

municipalities in areas that include SW management

ASSOCIATIONS/NGOS

Institutional or professional associations that pro-
mote the interests and autonomy of municipalities,
Mayoral Associations/Municipal Associations supporting the strengthening of municipal gov-
ernments and the efficient delivery of munici-

pal services, SW management among them.
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Initially informal associations, they have become
o ) ) ) an important alternative force for waste reduc-
Associations of Waste pickers, Recycling Cooperatives ) ) ) )
tion. They should be given greater consideration

as integral players in SW management strategies

Play an important part in matters related with SW
management. DIRSA/AIDIS, for example, advises
member countries on solid waste management.

Associations of Environmental and Sanitation
Engineers / National and Inter-American Pub-
lic Health and Environmental Associations

Exercise an important role with respect to environ-
mental issues and the management of SW, particularly
through programs that support micro-enterprises
and cooperatives dedicated to SW management,
NGO environmental education programs, and their experi-
’ ence in the comprehensive management of waste,
as well as their participation in the formulation of
environmental legislative proposals and in engag-
ing civic participation. Both international and na-
tional NGOs are active in the SW sector in LAC.

INTERNATIONAL AGENCIES

International, multilateral, and bilateral organiza-
tions that are involved in waste management at

IDB, World Bank, PAHO/WHO, CAFE, CA- Al levels by f ino investment proiects and
BEL USAID, UNICEE, CEPAL, JICA, sever‘d'eve s }ir ‘naa;nazg zlnves ‘me: pi‘OJ‘CC s an.

' GTZ, AECID, CEHL and others, providing te<.: ke ucatlo'n solutions, as

well as contributing to the establishment of pub-

lic policy and directly supporting municipalities.

UNIVERSITIES AND TECHNICAL TRAINING INSTITUTES

Offer human resource training, research projects,
and educational courses aimed at strengthening

Universities, Technical Training Institutes
national and local SW management capability.

Source: Specially prepared for this report.
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Regional Organization

The use of regional solutions to adequately manage SW
has intensified throughout the region in recent years.
Many municipalities of the region have associated with
others in order to achieve significant economies of scale

and improve the application of rules and regulations.

These types of associations are as important to large
metropolitan regions (where inter-municipal coopera-
tion is vital to successful comprehensive SW manage-
ment because these highly urbanized areas lack the
space to properly treat and dispose of waste) as they are
to smaller cities (which are unable to independently af-
ford the costs of sanitary landfills for the adequate final
disposal of SW). In both cases, a shared sanitary landfill
is an economically attractive solution, given the joint
cost savings and the significant economies of scale that

can be achieved.

In order for inter-municipal cooperation to cost ef-
fectively develop large, regional dumping grounds
and transfer stations, the implementation of efficient
mechanisms for inter-municipal and inter-sector coor-
dination is required. These agreements should include
echanisms for joint decision making and rules that gov-
ern cost sharing to finance these installations and their

operations.

67

The use of regional sanitary landfills is a practice that
is expanding rapidly in the State of Sao Paulo, Brazil,
which is home to more than 40 million inhabitants
and produces one third of Brazil's GDP. A recent sur-
vey conducted by Sio Paulo’s environmental agency,
Companhia do Meio Ambiente do Estado de Sao Paulo
(CETESB), found that out of a total of 645 municipali-
ties, the number that send their waste to sanitary land-
fills outside their borders increased from 62 in 2002 to
156 in 2009. In at least 22 cases, a regional solution
was implemented despite a distance of more than 100
kilometers between the producing city and the receiv-
ing city. According to CETESB, the percentage of waste
that is adequately disposed of increased from 10.9% in
1997 to 83.9% in 2009%.

Other examples of comprehensive regional SW man-
agement include the Metropolitan Solid Waste Process-
ing System (SIMEPRODESO) in Monterrey, Mexico,
and the VIRCH-Valdés consortium, created to manage
the USW in northeastern Chubut Province, located in
the Patagonia region of Argentina”, The box that fol-
lows includes more detailed information on these two
regional solutions.

Solid ~ Waste

26 State Household

CETESB, 2009.
27 The consortium encompasses the principal cities

of the Valdés Peninsula and the lower valley of Rio Chubut
(VIRCH).

Inventory,
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EXAMPLES OF REGIONAL
ORGANIZATION FOR SOLID WASTE MANAGEMENT

Created in 1987, SIMEPRODESO currently provides transfer, recycling, energy recovery, and
final disposal services for various municipalities of the State of Nuevo Leén, Mexico, with
nearly 4 million inhabitants. Member municipalities are responsible for organizing their own
trash collection services either directly or through private operators. SIMEPRODESO runs
three transfer stations and 14 regional sanitary landfills, one of which (Salinas Victoria in met-
ropolitan Monterrey) receives more than 4,500 tons of waste per day and has a recycling plant
with the capacity to process 1,000 tons of mixed waste daily and an energy plant that gener-
ates electricity from biogas with a 122MW production capacity (and which is in the process of
being expanded; see page 137).

SIMEPRODESO can serve as an institutional model for the management of SW in metropoli-
tan areas. The model calls for a decentralized public company (at the state or provincial level)
that operates under commercial principles and has a Board of Directors comprised of the
governor as president and representatives from the eight municipal mayoralties (three serve at
a time on a rotating basis), the labor union, the chamber of commerce, and the industrial as-
sociation. The main lesson learned from the creation of SIMEPRODESO is that the principal
difficulties to overcome are not technical, but institutional and financial.

For its part, the public consortium VIRCH-Valdes was created in 2007 for the purpose of
managing the GIRSU system, which is to be implemented in the region of Chubut Province
that includes the municipalities of Puerto Madryn, Trelew, Rawson, Dolavon, and Gaiman,
totaling approximately 200,000 inhabitants. The system is comprised of two waste sorting
and transfer plants (one in Puerto Madryn and the other in Trelew) and the construction of a
regional sanitary landfill (located between the two municipalities). The system, scheduled to
begin operations in 2011, will be able to manage 250 tons of USW per day. Each municipality
in the consortium will cover operational costs proportional to the amount of waste it contrib-
utes into the system.




REGIONAL EVALUATION ON URBAN SOLID WASTE MANAGEMENT IN LAC - 2010 REPORT

Planning

Waste management policies should possess a compre-
hensive vision, with a focus on preventive environmen-
tal and sanitation measures that aim to minimize waste
in quantitative and qualitative terms (less waste genera-
tion and decreased environmental and health risks) and
ensure the sector’s sustainable and efficient develop-
ment. In the establishment of general strategies to meet
these goals and in the development of a hierarchy of
plans to coordinate activities, the principal stakehold-
ers ought to identify the direction in which the country
wishes to head and how they can contribute to achiev-
ing that objective; this will help them better coordinate
their activities, cooperate with each other, and work as a
team. Without comprehensive planning, they might be

working at cross-purposes and hindering the country’s

efficient progress towards its objectives. The absence of
a single SW management director has made it difficult
to apply broad policies and has led to the overlapping

of functions.

At the municipal level, various LAC cities already have a
SW management plan to address the sector’s demands,
although there is not a national plan to guide them. As
can be seen in Table 9 below, however, the regional per-
centage of LAC municipalities with management plans
stands at 19.8%. Taking a closer look at population size,
it can be seen that large cities comprise the majority
of municipalities with SW management plans (51.9%).
The percentage gradually decreases as the population
size decreases, dropping to 13.8% for micro municipali-
ties. For municipalities with more than 5 million inhab-
itants, the 25% figure is due to the lack of management

plans for the municipalities of Peru and Brazil.

TABLE 9: LAC MUNICIPALITIES WITH SW MANAGEMENT PLANS (%)

Argentina 76 64.8 80.1 87.5 . 74
Belize 25 - - . 21.9
Bolivia 0 0 23.5 100 . 9.8
Brazil 0 0 14 24 0 1.6
Chile 52.9 23.7 97.3 - 53.4
Colombia - - - - -
Costa Rica 39.3 39 100 100 57.1
Domini-

can Rep. 0 0 37 75 . 5.1
Ecuador - - - .. -
El Salvador 26.9 58.7 68.2 100 41.3
Guatemala 15.2 25.3 76.1 0 28.5
Guyana - - - *
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Honduras 14.2 50 73.5 100 26.7
Jamaica 0 0 0 0 . 0

Mexico 31.8 29.4 53.4 88 100 35

Nicaragua - 0 0 100 1.2
Panama 31.7 60.4 41.7 100 43.1
Paraguay 19.1 25 0 - . 18.8
Peru 15.6 44.8 68.9 83.3 0 57.2
Uruguay 74.1 82.7 35.7 100 73.9
Venezuela 0 47.1 30.9 50 .. 33.4
LAC 13.8 18.5 43.5 51.9 25 19.8

Source: EVAL 2010 software.
Micro: <15,000 inhabitants; Small: 15,001 — 50,000 inhabitants ;
Medium: 50,001 — 300,000 inhabitants ; Large: 300,001 — 5,000,000 inhabitants ; Mega > 5,000,000 inhabitants
- Information not available

.. No population of this size

*Not enough data to calculate the aggregated variable at country level

The countries of Costa Rica, Argentina, Chile, and Peru
stand out as having high overall levels of municipalities
with management plans. On the opposite end of the
spectrum are Bolivia (9.8% overall) and especially Bra-
zil (1.6% overall). However, the high percentage of mu-
nicipal management plans noted does not guarantee the
quality, applicability, and execution of these plans. In a
great number of cases, these plans have not been imple-
mented due to the lack of resources, personnel training,
or simply because they cannot be effectively applied due
to the need for greater specification as to tasks, time-

frames, stakeholders, and sources of financing.
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Although it could be implemented more quickly, the
Master Waste Management Plan of Montevideo and
its metropolitan area, developed from 2003-2005, is an
example of a model long-term plan that proposes the
comprehensive planning of all the different classifica-
tions of waste over the next 25 years. Another example
is the Comprehensive Waste Management Strategy of
the Superintendence of Urban Cleaning (SLU) of Belo
Horizonte, Brazil, which is described in greater detail

in the box.
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COMPREHENSIVE SYSTEM OF SOLID WASTE MANAGE-
MENT IN BELO HORIZONTE, BRAZIL

In 1993, the Superintendence of Urban Cleaning of Belo Horizonte developed and began im-
plementing a comprehensive waste management strategy in its city, which is located in the State
of Minas Gerais and constitutes Brazil’s third most populated metropolitan area. A mere four
years later, Belo Horizonte’s comprehensive system was completely implemented and served as
a model for other municipalities in the region. The city’s strategic plan continues to be updated
and implemented. Presently, a new regional sanitary landfill is being planned.

The SLU strategy has three main parts: a) a technological model based on the concept of dif-
ferentiated management and waste recycling, which provided a comprehensive and reasonable
solution for waste such as construction debris, organic waste, recyclable materials, and hospital
waste. For this purpose, the technological model includes a differentiated trash collection sys-
tem, three recycling plants, two construction debris recycling plants, and composting plants;
b) the modernization of SLU, including quality control based on worker participation, the use
of efficient management instruments, and an intensive human resource development program;
and c) active citizen participation through permanent dialogue between SLU and the commu-
nity, emphasizing the concepts of mutual responsibility and accountability.

One of the principal objectives of the strategy was the inclusion of waste pickers, also known
as waste pickers, in the official SW management process. In 1990, a clause was added to the
city’s comprehensive law stipulating that cooperatives (the organized informal sector) would
be the preferred providers of recyclable material collection in Belo Horizonte and the principal
beneficiaries of this activity. In 1993, the city formalized its first relationship with a sorting
cooperative to implement a municipal recycling program.

Since 2003, officially recognized cooperatives of trash collectors and informal collectors of
construction debris have joined forces at the Forum on Waste and Civic Duty in Belo Hori-
zonte, which has become an important institutional channel to discuss the integration of all
SW management organizations (UN-Habitat 2010).

In terms of the information on the sector that is avail-
able to develop SW policies and plans, EVAL 2010 con-
firms that it is scarce, not shared among institutions,
dispersed, out of date, or incomplete. This is reflected
in the scarcity of reliable data at the national and local
levels on service coverage and quality, infrastructure and
equipment, and investment and sources of financing.
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However, some countries have initiated environmental
information systems that include general systemized
information on solid waste. For example, in the case
of Brazil, the Diagnostic on USW Management 2007,
available from the National Sanitation Information Sys-
tem (NSIS), provided useful data for various munici-

palities. Other advanced projects are found in Mexico,
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which began a recyclable material information system
through the Environment and Natural Resources De-
partment (SEMARNAT) and Peru, which has devel-
oped the Solid Waste Management Information System
(SIGERSOL), created by the Environmental Ministry
in order to fulfill its obligations under the General Law
on Solid Waste 27314 of 2000 that requires the Minis-
try to prepare an annual report on solid waste; munici-
palities send their information via SIGERSOL.

Legal and Regulatory Framework for
Solid Waste Management

With respect to the legal framework, the region has
made significant advances during the past eight years.
Seven countries of the region have proclaimed a na-
tional legal framework: Argentina, Peru (national law of
2000 modified by legislative decree of 2008), Paraguay,

Mexico, Venezuela, Costa Rica, and Brazil. In some of

these cases, this marks the first law on waste manage-

ment established in the country, while in other cases it
repeals prior laws. There are various factors that delay
the approval of national waste management laws, most
of which are related to the interests of stakeholders.
Among them are: the new responsibilities municipal
authorities must assume related to poor SW manage-
ment and resulting penalties, the interests of the private
sector, and the new role of the sector’s waste pickers.

The countries that have more recently promulgated SW
management laws are: Paraguay (December 24, 2009),
Costa Rica (July 2010), and Brazil (August 2, 2010),
where the Brazilian National Congress approved the
country’s National Law on Solid Waste after 21 years
of debate. The Brazilian law prohibits, among other
things, the use of uncontrolled dump sites and obligates
federal, state, and municipal governments to develop
SW treatment plans and establish recycling goals and
programs. All these laws underscore similar themes,
such as the valorization of waste, sorting-at-the-source
programs, recycling programs, and financial sustainabil-
ity of services; these are the new trends in SW manage-
ment in LAC.
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BRAZIL'S NATIONAL LAW
ON SOLID WASTE

The Brazilian Senate recently approved Legislative Bill 384 of 1989, which establishes the National Policy on
Solid Waste. The law requires that federal, state, and municipal governments develop SW treatment plans
and establish recycling goals and programs. It also prohibits unofficial dumpsites and requires that members
of industry properly dispose of certain products, such as electronics.

The new law requires that manufacturers, importers, distributers, and vendors practice inverse logistics. Un-
der this system, products such as batteries, car tires, and electronic products are to be returned to the com-

pany by the consumer for adequate disposal after the product’s useful life has expired.

The regulations put into practice the principles of shared responsibility among all parties involved, from the

manufacturer through final disposal. The municipalities, for example, are now responsible for ensuring that

illegal dump sites no longer exist and for implementing systems to separate recyclable materials from other

waste, which is a service that only 7% of the country’s municipalities currently provide.

The law greatly enhances recycling efforts in Brazil by strengthening the role of cooperatives that collect

recyclable materials as waste management agents with access to financial support. The law also requires that

packaging should be manufactured with reusable or recyclable materials.

A significant requirement included in the majority of
legal and regulatory frameworks that govern SW man-
agement is the obligation to conduct environmental
impact studies (article 26 of the rules for the waste
management law of Peru, for example) and the assign-
ment of responsibility for environmental damages. It is
also worth noting other aspects, such as the application
of criteria to minimize the amount of waste that enters
a final disposal site, sorting-at-the-source (Brazil’'s Na-
tional Law on Solid Waste, chapter II1, articles 31 and
35, for instance), an increase in the number of recycling
programs, strong support for the use of the Clean De-
velopment Mechanism, energy generation from biogas,
the sale of carbon credits, and the valorization of waste,
among others (General law on the prevention and com-
prehensive management of waste for the United States
of Mexico, articles 1 and 2).

Nonetheless, these laws are far from making a concrete
impact on the sector. These laws are generally written at
the macro level and , therefore, are not specific; com-

pliance is low because they are rarely regulated. Even
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when they are regulated, their mechanisms of control
and sanctions are not often applied, thereby limiting
their effectiveness.

At the municipal level, ordinances are legal instruments
proposed by the mayor and approved by the members
of the city council, who are highly aware of the needs
of the community they live in and, therefore, generally
produce rules quickly and for immediate application.
Given that the issue of USW is a high-profile municipal
issue these days, many municipalities have passed key
ordinances in the past few years, such as Zero Waste.
This is the case of the municipalities of Santa Cruz de la
Sierra, Bolivia, which established programs to gradually
reduce waste (5% annually) through 2017, by which
time the final disposal of valued waste will be prohibit-
ed. Another example is the City of Buenos Aires, which
has also implemented the principle of the gradual re-
duction of the final disposal of waste, with concrete
goals and timelines, as well as the adoption of a set of
measures aimed at: reducing the generation of waste,
sorting waste, recovery, and recycling. Although these
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laws are well intentioned, in some cases they establish

goals that are difficult for municipalities to meet.

In LAGC, the legislative and regulatory framework clearly
exemplifies a lack of uniformity in the use of terminolo-
gy related to the management of solid waste. This is the
case with terms such as solid waste, urban solid waste,
municipal solid waste, household waste, special waste,
etc. The differences in the terminology used to identify
solid waste in LAC and the world makes it difficult to
compare statistics such as, for example, the generation
of waste in cities. In Mexico, for example, USW is de-
fined as waste resulting from household activities, and
encompasses street sweeping and the cleaning of pub-
lic spaces, but not commercial and industrial waste. In
Colombia, however, Decree 1713 defines solid waste as
waste generated by industrial and commercial activities,
institutions, and households. Even within a country
there can be differences in the use of terms. This is the
case in Argentina, where National Law 25916 and Law
13592 of the Province of Buenos Aires define urban

solid waste and household solid waste in different ways.

With respect to the regulation of the sector, it may be
said that it has, in general, not yet taken place. The reg-
ulation of the sector in LAC is contractually a munici-
pal responsibility in terms of its technical and economic
factors. Nonetheless, given the absence of a national
regulator or institution that is capable of guiding the
formulation of municipal contracts with some technical
know-how in the area, a notorious asymmetric informa-
tion situation exists between municipal authorities and
operators. As a result of this, two situations have de-
veloped: contracts are executed that pay less than what
is needed to provide an adequate service and operators
offer a technically deficient service that the municipal-
ity is unable to detect, or excessive payment is made
and the municipality is unable to evaluate this overpric-
ing. Generally, this situation does not contribute to the

transparency of the provision of services.

However, the greatest needs lie in the economic and

financial factors of service provision. While in the en-
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vironmental and sanitation legal framework there are
overlapping responsibilities and a lack of clarity in its
formulation, resulting in regulatory entities clashing as
they execute their functions, with respect to the eco-
nomic and financial factors of service provision, there is
neither a designated regulator nor the legal framework
for one to perform the needed functions. As occurs in
the provision of other public services, such as energy,
water, and sanitation, governments should regulate the
fees and rates that are applied in the sector, seeking to
achieve financial sustainability for the providers, in ac-
cordance with a predetermined level of quality of ser-

vice and the population’s capacity to pay.

Appropriate regulations to guide these economic and
financial factors do not exist in the majority of coun-
tries in the region, nor is there an entity in charge of
formulating the needed regulations. In Chile, the Law
on Municipal Revenues establishes that municipalities
should determine on an annual basis the real costs of
residential cleaning services, so that the fee for each user
may be calculated (dwellings or residential units, and
commercial establishments). This fee covers the regular
extraction service, not to exceed 60 liters per day. For
“over producing” properties, the municipality is granted
the authority to charge the user directly, applying its

own criteria to fix the fee and the conditions of service.

Colombia is the only country in the region that has and
applies an appropriate regulatory framework to set fees
for all phases of SW management. This framework was
established by Law 142 of the Residential Public Ser-
vices Rules of 1994 and resolutions 351 and 352 of the
Potable Water and Basic Sanitation Regulatory Com-
mission of 2005, which led to the issuance of the Fee
Regulation Rule that governs providers of public SW
management services. The rules stipulate the method-
ology that is to be used to calculate fees and includes
other provisions that establish cost ceilings to guarantee
the service’s financial sustainability. See page 100 for

more information.
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PROVISION
OF SERVICES

METHODS OF DELIVERY

The municipalities of LAC use a wide range of manage-
ment alternatives to provide services, from completely
public to completely private. Between these two pos-
sibilities, there are various options: autonomous mu-
nicipal companies, autonomous companies with mixed
public-private management, NGOs, cooperatives and
micro-enterprises, and public management at the state,

provincial, or national levels.

In EVAL 2010, the survey form used to gather infor-
mation on the methods of USW management service
delivery allowed for the following options: direct mu-
nicipal service, including municipal companies (the

municipality administers and operates the company us-
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area metropolitana
e

)

ing its own personnel and equipment, and assuming as-
sociated costs); service contract (mainly private compa-
nies); cooperatives; and service provided by the national

government or non-municipal government institutions.

The aggregate variables on the delivery method for
street sweeping, collection, and final disposal services
are presented according to the population covered. SW
management services are most commonly delivered as
a direct municipal service. This is especially the case for
the smaller municipalities, but as the size of the munici-
pality grows, so does the likelihood that SW manage-

ment services are contracted out.

As can be seen in Table 10, with respect to street sweep-
ing, 59.4% of the LAC population receives this benefit
as a direct municipal service, while delivery by other
methods totals 40.4%. An analysis of the data based on
municipality size in each country reveals that the larger
the municipality, the more likely there is to be private

sector involvement in SW management.
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In terms of trash collection, EVAL 2010 found that
direct municipal service is the most common method
of delivery in the region, with 50.6% of the popula-
tion receiving this service in this fashion. Contracted
trash collection services also cover a high percentage of

the population (45.4%). The other options, coopera-

tives and national government, do not register signifi-
cant percentages (3.3% and 0.6%, respectively). Table
11 shows the percentage of the population covered in
the different countries of the region by type of delivery
method for trash collection services.

TABLE 11: DELIVERY METHOD FOR TRASH COLLECTION SERVICE
(% OF POPULATION COVERED)

OTHER DELIVERY METHODS

COUNTRY DIRECT

MUNICIPAL %IC))I\SIEI?CICC’IE
SERVICE

Argentina 45.6 54.3
Belize 35.9 64.1
Bolivia 53.7 37.9
Brazil 41.9 54.3
Chile 18.8 81.2
Colombia 30.6 69.0
Costa Rica 72.3 27.7
Dominican Rep. 77.2 22.8
Ecuador 79.9 19.9
El Salvador 79.4 20.6
Guatemala 55.6 25.2
Guyana - 100
Honduras 35.5 64.5
Jamaica 0 0

Mexico 66.5 25.3
Nicaragua 73.7 22.1
Panama 52.4 47.6
Paraguay 59.0 41.0
Peru 66.1 33.9
Uruguay 78.3 21.2
Venezuela 59.9 24.1
LAC 50.6 45.4

TOTAL FOR
COOPERA- PUC;{;E?N— OTHER
TIVES T UTIONG METHODS
OF DELIVERY
0.1 0 54.4
0 0 64.1
8.4 0 46.3
1.3 0 58.1
0 0 81.2
0.4 0 69.4
0 0 27.7
0 0 22.8
0.2 0 21.1
0 0 20.6
19.2 0 44.4
- - 100
0 0 64.5
0 100 100
8.2 0 33.5
4.2 26.3
0 0 47.6
0 0 41.0
0 0 33.9
0.5 0 21.7
12.0 4.0 40.1
3.3 0.6 49.4

Source: EVAL 2010 software.
- Information not available
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Looking more closely at the data for individual coun-
tries, it is clear that Chile is the country in the region
with the highest percentage of the population covered
by contracted services (81.2%), followed by Colombia
(69.4%). On the other end of the spectrum, Ecuador,
El Salvador, Uruguay, Nicaragua, the Dominican Re-
public, and Costa Rica show the highest percentages
for direct municipal service as the preferred method
for trash collection, at more than 70% each. The role
of cooperatives in providing this service is significant

in the countries of Guatemala, Venezuela, Bolivia, and

Mexico, while other public institutions stand out in Ja-
maica, where 100% of the trash collection service in
that country is provided by a public company run by

the national government.

In terms of final disposal, the indicators on the popu-
lation covered by the different delivery methods show
that 52.8% are covered by direct municipal service,
40.8% by private companies, 0.4% by cooperatives,
and 6% by other public institutions. See Table 12 for
the data obtained.

TABLE 12: DELIVERY METHOD FOR FINAL DISPOSAL
(% OF POPULATION COVERED)

OTHER DELIVERY METHODS

COUNTRY DIRECT CONTRACT-
HUNICIPAL ED SERVICE
SERVICE

Argentina 45.2 24.1
Belize 46.4 45.5
Bolivia 70.8 29.2
Brazil 50.3 49.3
Chile 17.1 82.9
Colombia 17.3 82.4
Costa Rica 32.5 67.5
Dominican Rep. 90 10
Ecuador 74.8 25.2
FEl Salvador 8.1 91.1
Guatemala 80.8 1
Guyana - 100
Honduras 72.9 27.1
Jamaica 0 0
Mexico 65.7 22.3
Nicaragua 63 36.4
Panama 37.9 62.1
Paraguay 48.5 51.5
Peru 67.4 32.6
Uruguay 96.2 3.8
Venezuela 66.1 22.1
LAC 52.8 40.8

TOTAL FOR
COOPERA- PUC;{EE?N_ OTHER
TIVES e ——— METHODS
OF DELIVERY
0 30.7 54.8
8 0 53.5
0 0 29.2
0.4 0 49.7
0 0 82.9
0.3 0 82.7
0 0 67.5
0 0 10
0 0 25.2
0.8 0 91.9
0 18.2 19.2
- - 100
0 0 27.1
0 100 100
0.3 11.7 34.3
0.6 0 37
0 0 62.1
0 0 51.5
0 0 32.6
0 0 3.8
2.5 9.4 34
0.4 6 47.2

Source: EVAL 2010 software.
- Information not available

78



REGIONAL EVALUATION ON URBAN SOLID WASTE MANAGEMENT IN LAC - 2010 REPORT

El Salvador, Colombia, and Chile are the countries that
most rely on privately contracted services for final trash
disposal. Other countries, including Costa Rica, Pana-
ma, Jamaica, and Paraguay, employ alternatives other
than direct municipal service to provide this service to

more than 50% of the population.

The tables included in this section show that the popu-
lation coverage percentage of the direct municipal ser-
vice delivery method varies in accordance not only with
population size, but also with the type of service being
provided. For instance, private companies, given their
equipment and machine maintenance programs and
their specialized knowledge, among other things, may
be better able to guarantee frequent trash collection and
continuity of operations at sanitary landfills. On the
other hand, it is not as evident what value-added ser-
vice private contracting can provide in the area of street
sweeping, especially considering that it is predominant-
ly manual labor and ,therefore, does not pose opera-
tional challenges for municipal governments, although

it would increase the payroll.

In general, private involvement has been acquiring in-
creasing relevance in the region, where contract lengths
vary from between five to seven years for trash collec-
tion and transportation, and 20 years for final disposal,
considering the useful life of investments. In Mexico,
one of the problems that could impair this delivery
method is the possibility of contract revisions. Despite
having entered into a contractual agreement, there are
no legal mechanisms to maintain the contract terms in
the case of a change in municipal authority; this situa-
tion poses grave problems for a private contractor that
must continue operations while forgoing payment until
the situation is resolved. For this reason, the Association
of Waste Management Contractors was created for the
purpose of protecting the interests of its members in

Mexico.
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Other delivery methods that have shown a marked
increase in LAC involve private micro-enterprises, co-
operatives, and NGOs that provide street sweeping,
trash collection, and SW transportation. This is a more
economical alternative for municipalities and cleaning
companies run by municipalities. These methods offer
several advantages including: the intensive use of man-
ual labor; the use of low-cost technologies that use ani-
mal, human, and mechanical (tricycles) power; the pro-
motion of a greater level of community participation
to facilitate collection and sorting-at-the-source opera-
tions; and the creation of manual labor employment
opportunities in the same community that receives the
service. Although delivery by these methods is still min-
imal (only 3.3% coverage in collection), it has grown
considerably in large cities (7.8%). This is due in large
part to the difficulty that municipalities and the compa-
nies responsible for SW management have in accessing
peripheral and marginalized neighborhoods with con-
ventional trash collection vehicles; for this reason, there
is an increase in the use of cooperatives formed by the

neighborhood to provide this service.

The contributions made by small- and micro-enterpris-
es to environmental management and labor creation
are significant. They provide services that include: the
sweeping and cleaning of streets and commercial av-
enues; the collection and transportation of solid waste,
especially in areas that lack urban planning and are dif-
ficult to access; the final disposal of waste; the main-
tenance of public parks and gardens; and recycling. In
the case of recycling, micro-enterprises tend to operate
independently of municipalities, whereas in other ar-
eas, they typically work for and in coordination with
the municipal government. A special case exists in Ven-
ezuela, where the national government, through the
Ministry of Community Action for the Environment
(MPPA), established the contracting of cooperatives to
provide services for small- and medium-sized munici-

palities
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MUNICIPAL HUMAN RESOURCES
AND CONTRACT EMPLOYEES

OIn LAC, there are 21.7 workers dedicated to SW
management per 10,000 inhabitants. These human
resources are mainly engaged as follows: manual street
sweeping (5.56), trash collection (4.69), and special ser-
vices (3.1)** Final disposal services do not require a large
number of employees (1.54). Depending on the type of
service, there is a tendency for the municipalities to ei-
ther dedicate their own personnel to the task (trash col-

lection, administration, maintenance, and manual and

mechanized street sweeping) or to contract employees

that do not work for the municipal plant or for a mu-
nicipal company (treatment and transfer) * In the cases
of special services and final disposal, there is no tenden-
cy in favor of one over the other. Overall, of the 21.7
municipal employees per 10,000 inhabitants involved
in SW management, 12.1 are municipal employees and
9.6 are contract employees. See Figure 13 for a detailed
breakdown of municipal versus contract employee per

service type:

FIGURE 13: A COMPARISON OF MUNICIPAL EMPLOYEES TO CONTRACT
EMPLOYEES IN THE SW MANAGEMENT SECTOR IN LAC (PER 10,000 INHAB.)

Municipal Employes

Contract Employes

3.66 1.9
Manual Street Sweeping 5.56
2.78 1.91
Trash Collection 4.69
1.64 1.46
Special Services 31
1.07 1.62
Treatment 2.69
0.77 0.77
Final Disposal 1.54
024 1.24
Transfer 1.48
1.07  0.26
Administrative Staff 1.33
0.63 0.33
Maintenance 0.96
0.3 0.07
Mechanized Street Sweeping 0.37
0 1 2 3 4 5 6

Employees per 10,000 inhabitants

Source: Based on information generated with EVAL 2010 software.

28 Special services encompass the collection of debris
and landscape waste, beach cleaning, maintenance of public
parks and gardens, and the washing of streets and public pla-
zas, among others.

29 Generally, contract employees are people who are
waste pickers or who later become municipal employees. It
does not include the employees of private companies or co-
operatives contracted by municipalities or municipal compa-
nies.
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The municipal human resource estimates included in | tion on municipal personnel involved in SW manage-
Figure 13 are based on the information gathered for | ment is presented in Table 13.
each LAC country. The per-country detailed informa-

TABLE 13: MUNICIPAL HUMAN RESOURCES INVOLVED IN
SW MANAGEMENT BY SERVICE TYPE (PER 10,000 INHAB.)

Argentina 5.84 0.58 585 058 251 191 0.84 2.39 0.66 21.15
Belize - - 8.60 - - - - 11.87 1.20 21.67
Bolivia 4.08 - 1.91 - - 0.52 - 0.15 0.59 7.25
Brazil 7.48 0.51 5.56 2.54  2.08 1.90 0.78 5.80 1.77 28.42
Chile 2.78 0.10 2.42 - - 0.93 - 1.62 0.97 8.82
Colombia 3.97 - 4.18 - 1291 326  2.03 1.49 2.04 29.88
Costa Rica 2.83 - 2.81 - - 2.24 - 0.45 0.71 9.04
Dominican Rep. 17.61 - 7.63 024 079 0.46 - 2.53 2.01 31.27
Ecuador 2.64 - 3.23 - - 0.36 - 0.58 0.70 7.51
El Salvador 8.26 - 7.41 1.12 - 0.96 - 2.07 1.70 21.52
Guatemala 1.55 - 2.68 - 0.89  0.30 1.01 0.38 0.30 7.11
Guyana - - - - - - - - - -
Honduras 7.81 - 5.07 - - 1.68 - 4.31 4.10 22.97
Jamaica - - - - - 2.05 - - 1.30 3.35
Mexico 4.30 0.09 4.52 0.39 0.77 1.13 0.82 1.61 0.99 14.61
Nicaragua 1.30 - 198 218 1.67 229 - - 2.63 12.05
Panama 6.37 - 5.40 - 043 235 243 2.96 1.78 21.71
Paraguay 3.17 - 2.88 - 0.64 2.07 = 2.31 0.98 12.06
Peru 2.21 - 1.17 ~ 0.07 0.57 0.28 - 0.32 0.26 4.89
Uruguay 4.69 - 6.38 - 0.80 1.64 1.31 2.99 1.82 19.62
Venezuela 4.74 - 4.98 - - 0.48 - 1.73 0.53 12.46
LAC 5.56 0.37 4.69 1.48 2.69 1.54 0.96 3.10 1.33 21.72

Source: EVAL 2010 software.
MSS: Manual Street Sweeping; MecSS: Mechanized Street Sweeping; TC: Trash Collection; TRS: Transfer; TRT: Treatment;
FD: Final Disposal; MAN: Maintenance; SPS: Special Services; ADM: Administrative Personnel

- Information not available
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The countries with the greatest number of SW manage-
ment employees per 10,000 inhabitants are, from high-
est to lowest, the Dominican Republic, Colombia, and
Brazil, with close to 30 employees per 10,000 inhabit-
ants. Several countries have close to 20 SW employees
per 10,000 inhabitants: Uruguay, Panama, Honduras,
El Salvador, Belize, and Argentina. Peru is on the other
end of the spectrum, with the services where data is
available all ranking among the lowest three; Guatemala
is in a similar condition except for its trash collection
and treatment services. Not counting Jamaica, where
little information is available, Peru is the country with
the lowest number of SW management employees (mu-
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nicipal and contract) per 10,000 inhabitants (4.89) in
the entire region; Guatemala has the next lowest, with
7.11 employees per 10,000 inhabitants.

A situation that is often observed in the majority of
LAC countries is that personnel from one particular
area of service sometimes also perform tasks in other
areas, even if temporarily. This is especially the case for

special services.

Table 14 shows detailed information on the human re-
sources in the SW management sector for each country
that participated in EVAL 2010, including totals for

municipal and contract employees.
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FINANCIAL SUSTAINABILITY AND
FINANCIAL-ECONOMIC FACTORS

There is widespread recognition in LAC society of the
importance of environmental sustainability with re-
spect to SW management. This is especially true in the
strict sense of the term, referring to the environment
itself, although awareness is increasing as to the term’s
wider implications, including those in the social sphere.
Nonetheless, for diverse reasons, another important no-
tion that should be incorporated in the delivery of SW
management services is often overlooked: financial sus-

tainability.

Independently of the method chosen to deliver services,
there is a simple equation that should be adhered to in
order to guarantee the financial sustainability of services:
income received by the service provider should at least
cover costs. In a professional operational framework,
governments should regulate the fees and rates that are
applied for the sector in accordance with: a predeter-
mined quality of service, the population’s ability to pay,
and consideration of present and projected investment,
keeping in mind the earnings and operational costs of
the service provider and, in the case of contractors, the
fair price. If necessary, regulations should also consider

establishing a progressive subsidy structure.

One of the serious problems affecting financial sustain-
ability of services in the SW management sector in LAC
is the lack of information on income and costs. Re-
sources are generally deposited in a common municipal
fund and are used according to what the administration
considers a priority. This makes it difficult to establish
a budget for the SW management sector that is directly
related to its income sources, resulting in these monies

being used for other purposes.

In this way, the budget for the sector is generally part of
a broader budget that includes items such as environ-
mental cleanup, which is primarily focused on potable
water and sewage. Consequently, emergency situations
or decisions related with other services consume the esti-
mated urban cleaning budget. In cases where a budget is

allocated specifically for the sector, it is done in a global

fashion for household and urban cleaning, without a
breakdown for sweeping, trash collection, transporta-
tion, and final disposal. Given these inconveniences, it
is not common practice to track SW management costs
(even less so for the costs per service type) nor the end

use of the financial resources it generates.

With respect to identifying resources, it is worth taking
a look at Peru, where the General Law on Solid Waste
establishes that monies generated by SW management
should be deposited in a special account that can only
be used for municipal SW management. This is a signif-
icant advance that serves as an example of the measures
that can be taken to gradually achieve financial sustain-

ability of services.

Unit Costs for Service

Unit cost indicators are useful for the purposes of de-
termining budgets that ensure the financial, environ-
mental, and social sustainability of SW services in a
regulatory structure with both fees and subsidies. These
indicators make it possible to establish systems to com-
pare competencies, which, in addition to being part of
the regulatory structure, can serve to motivate providers
to improve their services. Additionally, cost account-
ability is a fundamental element to ensure efliciency
and detect irregularities. Finally, the establishment of
unit costs is fundamental to the bidding process, be-
cause unit costs make it possible to compare offers that

are structured differently.
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RECORDING AND COMMUNICATING
UNIT COSTS IN BELO HORIZONTE, BRAZIL

The Urban Cleaning Superintendency of Belo Horizonte, Brazil, provides a good example of

unit cost recording and reporting, as well as the importance of routine communication with

the community. Every year, the Superintendency prepares separate reports on activities, fi-

nances, and costs.

These reports are sent to city hall and released publicly. Additionally, the Superintendency uses
this information for monitoring, evaluating, and long-term planning purposes. Comparative
unit costs of activities for services provided by the municipality, as well as private contrac-
tors, are reported every year, making it possible to identify trends. Similarly, the unit costs of
trash collection, street sweeping, composting, and recycling are calculated per trimester. (UN-

Habitat 2010)

In LAC, there is a general lack of essential financial in-
formation for service planning and administration. Few
countries have accounting, budgeting, and information
management systems at the municipal level to allow
for adequate cost analysis. As a result, it is difficult to
determine the most efficient average cost, implement
subsidies and fees that are fair to users, and monitor and

detect any irregularities in service operations.

‘The major obstacles to achieving self-sustaining services
are insufficient cost recovery and the lack of manage-
ment based on an adequate cost accounting system.
It is especially important to improve cost accounting,
budgeting, and information management systems, as
well as introduce better cost recovery systems. Total cost
accounting systems should have sufficient detailed in-
formation to correctly measure operational and main-
tenance costs, billing effectiveness, the administration
of contracts (if applicable), debt, and depreciation, as
well as distinguish between residential, commercial,
and industrial SW management services. Additionally,
information management systems are also necessary to
develop appropriate indicators to measure the efficiency

of SW management services.
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Without a doubt, the failure to identify budget and fi-
nancial expenditures for services provided during the
different stages of SW management leads to the scarcity
of available information on accounting and financial as-
pects of the SW management services. EVAL 2010 was
unable to gather unit cost information for any of the
municipalities in Belize, Guyana, Jamaica, the Domini-

can Republic, Nicaragua, Panama, and Venezuela.

On the other hand, the case of El Salvador is notewor-
thy. The unit cost of final disposal services in most of
these municipalities is available for the past three years.
This is due, in large part, to the widespread use of con-
tracted services for this stage of SW management (in
general, the only actors that identify costs are private
contractors). In any case, it is still difficult to calculate
the unit cost statistic, given the lack of uniformity and
adaptability of the accounting systems for each stage of

SW management.

As previously mentioned, in the special case of Colom-
bia, the unit costs presented in Table 15 (which shows
unit costs for each LAC country and the region overall)

correspond to the cost ceilings stipulated in CRA Reso-
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lution No. 351 of 2005, updated to reflect December
2009 costs in each municipality. These costs are used to
calculate fees according to market size, and vary accord-
ing to the efficiency of the provider at each stage of SW

management.

It should be noted that a distinction is not made in
terms of quality of service and technologies used for
the SW management services of street sweeping, trash
collection, transfer, and final disposal. For this reason,
the unit cost of final disposal includes, depending on
the country, varying proportions of the costs associated
with sanitary landfills and controlled garbage dumps.

Photo: CEAMSE (courtesy)

Table 15 shows the unit costs for each LAC country
that participated in EVAL 2010. In general, given its
large population, the overall regional values are strong-
ly biased toward the high values presented by Brazil,
which, in turn, were affected by the appreciation of the
Brazilian real in recent years. LAC unit costs rose to
US$24.89 per kilometer swept, US$34.22 per ton col-
lected, US$12.01 per ton transferred, and US$20.43 per
ton for final disposal. Therefore, the total cost per ton
for collection, transfer, and final disposal is US$66.66.
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TABLE 15: UNIT COST FOR SOLID WASTE
MANAGEMENT SERVICES IN LAC

SUBTOTAL,
COLLEC- FINAL COLLECTED
COUNTRY (%“S’;EEESO TION (US$/ &%’;ﬁgﬁg‘) DISPOSAL | AND DIs-
TON) (US$/TON) POSED
(US$/TON)

Argentina 38.93 54.02 15.09 17.63 86.74
Belize - - - - -

Bolivia 5.25 15.27 - 7.89 23.16
Brazil 28.05 42.46 - 31.48 73.93
Chile 31.68 23.34 4.63 11.43 39.40
Colombia (a) 9.41 34.12 - 23.31 57.43
Costa Rica - 22.65 - 18.81 41.47
Dominican Rep. - - - - -

Ecuador - 30.05 - 5.61 35.66
El Salvador - 30.42 - 21.02 51.45
Guatemala 9.94 10.84 - - 10.84
Guyana - - - - -

Honduras 6.62 20.81 - 8.16 28.97
Jamaica - - - - -

Mexico (b) - 26.39 - 10.56 36.94
Nicaragua - - - - -

Panama - - - - -

Paraguay 4.92 6.59 = 5.88 12.47
Peru 26.35 15.02 - 5.98 21.01
Uruguay 16.73 47.85 = 9.19 57.04
Venezuela - - - - -

LAC 24.89 34.22 12.01 20.43 66.66

Source: EVAL 2010 software.
- Information not available
*Not enough data to calculate aggregated variable at country level

(a) In Colombia, unit costs correspond to cost ceilings that are adapted to the different municipalities.

In the case of final disposal, treatment costs are also included.

(b) Due to lack of financial information available in Mexico, sample data was supplemented
with information gathered from other municipalities in the country.

30 Units correspond to the same period of time. In the case of sweeping, monthly costs were divided by kilometers swept
during that month.
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The unit cost of street sweeping services in LAC ranges
from US$5 per km to US$6 per km in Paraguay, Boliv-
ia, and Honduras, and from US$30 per km to US$40
per km in Chile, Brazil, and Argentina. This indicator is
also high in Peru, where a small percentage of the street
sweeping in the capital is done mechanically, and this
may be the reason for the high value calculated for this
city. It should be noted that the chosen unit of measure-
ment is justified by the need to unify measurements in
LAC and make it possible to compare indicators across
countries. This is relevant to the estimation used for
street sweeping costs; in different countries, some mu-
nicipalities use a special collection vehicle that allows
them to measure unit cost according to $/ton as they
provide the service, but this is not possible for other
municipalities where the trash swept is left by the side
of the road to be picked up by the same vehicles that
collect household SW.

Unit costs for collection services also varied greatly, with
Paraguay on the low end (US$6.60/ton) and Argentina
on the high end (US$54.02/ton). Only Argentina, Uru-
guay, and Brazil were above the LAC indicator for this
service, with the latter influencing the regional indica-
tor. Even so, Colombia, Ecuador, and El Salvador had
indicators close to the regional value.

The low values for Costa Rica and Chile (both close to
US$23/ton) deserve special attention, considering that
both countries use relatively sophisticated collection
equipment (these countries have the highest percent-
age of collection vehicles with compactors by a wide
margin, at above 93% in both cases). One would ex-
pect, therefore, to see a high collection unit cost. How-

ever, this appears to be countered by the low indicator

38

on fleet size (among the lowest values in LAC in terms
of collection vehicles per 10,000 inhabitants), the fact
that the vehicles are fairly new, and the low frequency
of daily collection, which are factors that reduce the
operational costs of collection while increasing its ef-
ficiency in both countries. In Argentina, on the other
hand, daily collection service is provided to more than
70% of the population, which requires the greater use
of vehicles that are halfway through their useful life.
These factors decidedly contribute to Argentina having
the highest unit cost for collection in LAC.

The widely dispersed results for the unit cost indicator
for final disposal indicate little homogeneity in the re-
gion. While one group of countries has values close to
or less than US$10/ton (Ecuador, Paraguay, Peru, Uru-
guay, Honduras, Bolivia, Mexico, and Chile), a second
group has values close to US$20/ton (Argentina, Costa
Rica, and El Salvador), and then there is Brazil at just
over US$30/ton. The case of El Salvador stands out; it
presents a high value that is likely the result of the strong
pressure on municipalities to implement adequate final
disposal solutions resulting from the passage of a na-
tional decree prohibiting the use of dumpsites by 2007.
The case of Chile deserves further research; it attained
a level of final disposal in sanitary landfills of 80% at a
cost of US$11.40/ton, which speaks of the efficiency
achieved by this country in this area.

Perhaps with the exception of this last case, there is a
strong general correlation between the unit cost and ad-
equate final disposal, as can be seen in Figure 14, which
examines the relationship between the unit cost of final
disposal and the percentage of municipalities that use

sanitary landfills in each country.
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FIGURE 14: RELATIONSHIP BETWEEN UNIT COST FOR FINAL DISPOSAL
AND PERCENTAGE OF MUNICIPALITIES WITH SANITARY LANDFILLS

100

80 -

60 -

40 -

20 -

Percentage of Final Disposalin in SL

\ g

0 10

20 30

Unit Cost of Final Disposal (US$/Ton)

Source: EVAL 2010 software

When comparing unit cost indicators from EVAL 2002
to those of EVAL 2010, an increase can be observed in
unit costs for all stages of SW management with the
exception of transference. This increase can be attrib-
uted mainly to the increase in the use of more complex
technology and to increases in the costs of fuel, labor,
and other items. Further, the values in EVAL 2010 were

Photo: Eng. Pilar Tello (courtesy)
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driven in part by the high costs presented by Brazil,
with its large population size, which did not provide
unit cost data for EVAL 2002. Other no-less influential
factors include the general appreciation of regional cur-
rencies with respect to the dollar during this period?.

Figure 15 shows unit cost comparisons between EVAL
2002 and EVAL 2010.

-—
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31 While the Argentine and Mexican pesos have main-
tained their exchange rates with respect to the dollar close to
2002 levels, the Colombian and Chilean peso, and the Bra-
zilian real have appreciated considerably during this period
(especially the real).
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FIGURE 15: COMPARISON OF EVAL 2002 AND
EVAL 2010 UNIT COST INDICATORS FOR LAC
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Source: EVAL 2010 software

Invoicing: Amounts
and Forms of Payment

In LAC, the amounts invoiced for SW management
services do not generally reflect the costs of the service
provider. However, not all of the region’s municipali-
ties allow us to confirm or discredit this statement. A
significant percentage of them, especially the smaller
municipalities, do not bill for services, or, better said,
do not invoice for them. In these cases, the cost for ser-
vices is covered by other municipal income, generally

property taxes.

EVAL 2010 collected data in this respect that allowed
for the creation of two indicators: percent of munici-
palities that invoice for services and percentage of the
population invoiced by them®. This exercise revealed
that only 64.9% of municipalities bill for providing
services, which means 35.1% do not; this undoubtedly
has a great impact on their financial sustainability. As
previously mentioned, the percentage of municipali-
ties that do not bill for services decreases as population
32 This indicator takes into consideration the total
population living in municipalities that invoice for services.

It does not make a distinction for the possible existence of
clandestine users.
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size increases, and, for this reason, the indicator on the
population billed for services (76.2%) in LAC is greater

than the indicator of municipalities that invoice.

Clearly, Brazil is the country that most influenced these
indicators at the regional level. Only 50% of munici-
palities in Brazil bill for services. This figure is among
the lowest in LAC, together with Guatemala (37.9%)
and Bolivia (39.7%), and is similar to the EVAL 2002
results, where the indicator stood at 46% of municipali-
ties. The only countries where 100% of municipalities

billed for services were Costa Rica and Uruguay.

It is worth mentioning Mexico’s management of solid
waste, which, as is characteristic of the region, lacks in-
formation on earnings. There is no official record of in-
voicing by municipal authorities and service providers,
but there is a tacit rate that the population has decided
on and that is paid in the form of a tip to the collection
vehicle personnel, which in many cases is greater than
the official rate would be. This method of payment does
not contribute to the sustainability of services because
these unofficial funds cannot be invested to improve

services.
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Table16 shows detailed country information on the
percentage of municipalities that invoice SW manage-

ment services and the percentage of the population that

is billed for services.
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Com relagao a Tabela 17, que apresenta os montantes | and final disposal services, and using the reliable unit
de faturamento mensal da ALC extraidos do fatura- | cost estimates of a country like Colombia, in accor-
mento domiciliar fixo e diferenciado *, On average, the | dance with the present quality of services (including
amount invoiced does not cover service costs. EVAL | final disposal in sanitary landfills), the amount increases
2002 estimated that this was the case for 47% of LAC | to0 US$11.60 per user per month.

municipalities. Based on EVAL 2010 data on amounts In the City of Cuenca, Ecuador, the Municipal Public

Urban Cleaning Company (EMAC-EP-) has, for al-
most a decade, been applying a fee structure that has al-

invoiced, unit costs, SW generation, and service cover-
age, the cost recovery percentage rose to 51.6%, a slight

increase though insufficient for financial sustainability lowed it to recover the investment and operational costs

of services. The regional average monthly fixed amount . .
& 5 Y of services, becoming a model to be emulated through-

that should be invoiced to finance services is estimated . . .
out the region. See the box for more information.

at US$8.19 per user, with other indicators ceteris pari-

bus. Assuming universal coverage of collection, transfer,

COST RECOVERY IN CUENCA, ECUADOR

The City of Cuenca, Ecuador, is located 450 km south of Quito with a population of ap-
proximately 630,000 inhabitants. In order to provide comprehensive biohazard and urban
solid waste management services, the city created the Municipal Urban Cleaning Company
(EMAC) in 1998, which became the Municipal Public Urban Cleaning Company (EMAC —
EP-) in 2009, pursuant to Ecuador’s Organic Law of Public Companies.

EMAC -EP- provides services that include the street sweeping of 662 km daily, trash collec-
tion with 94% coverage, final disposal of an average of 300 tons per day in the sanitary landfill
of Pichacay, recycling, composting and humus, maintenance of green spaces, management of
debris, and collection of biohazardous waste. The company achieved ISO 9001, 14001, and
OHSAS 18001 certifications and operates with administrative and financial autonomy;, billing
for its services through the electric utility bill. It is an environmentally efficient and socially
accepted company that enjoys political support through coherent and applicable legislation.

The fee structure is regulated by an April 2001 municipal ordinance that establishes criteria
for determining the fee for trash collection and public cleaning, and how it will be collected,
with amendments to its manner of collection in August 2001 and a general reform in 2003.
First, a fixed overall monthly charge is calculated and used to determine the fees for all users,
taking into consideration the associated costs of acquiring equipment, developing infrastruc-
ture, and servicing debt, if any.

33 In LAC, fees are generally either fixed (applied
equally to all properties in the municipality) or differentiated
(scaled according to the characteristics of different properties)
and payment is to be made for the effective or potential use of
SW management services, independent of the level of use.
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Later, in the case of the common waste generators (residential, commercial, industrial, and
public entities), the monthly operational cost (OC, unit cost per ton of waste generated by
user) is calculated and then the formula for common generators is applied: TSG = (OC * Fr
+ CF * Fi) * Ks, where Fr is the operational cost adjustment factor, Fi the interest adjustment
factor, and Ks is the subsidy factor. Fr accounts for variations in manual labor, equipment,
replacement parts, and fuel costs, among others. Fi takes into consideration variations in
interest, while Ks is estimated differently for residential, commercial (including public enti-
ties), and industrial (excepting generators of special waste) categories; for all categories, the
user’s energy consumption is taken into consideration.

In the case of the generators of special waste, the fee is calculated substituting OC in the for-
mula for the product of the unit cost, the number of containers picked up per month, and

the average volume and weight of each generator’s waste. The fee for generators of hazardous
waste is calculated by substituting OC in the formula with the product of the collection cost
unit established via contract and the weight of the hazardous waste picked up each month;
further, Ks is substituted by a factor that reflects the hazardousness of the waste being han-

dled.

The fee structure applied in Cuenca, Ecuador, makes EMAC—EP- one of the few SW service
providers in LAC that is able to recover its investment and operational costs, incurred in its
provision of solid waste management services, thus fairly achieving financial sustainability
for the services provided.

Given the absence of a regulator at the national or state/
provincial level, municipal authorities are generally the
ones to establish rates and fees, as well as criteria for
the application of subsidies in the municipality. Never-
theless, the lack of up-to-date information on the cost
structure for services and the population’s capacity to
pay leads to erroneous estimates, which results in the
invoicing of inadequate amounts. This results in a lack
of acceptance on the part of the population in two ways:
firstly, when the new amounts established are dispro-
portionate to ability to pay or secondly, in the lack of
resources to make the necessary investments to improve
services when they are inadequate; in the latter case,
the population does not perceive any improvement in
service quality resulting from the fee increase and are,
therefore, reticent to accept new free increases in the
future.

A payment system should be established to receive the
amounts invoiced. In this sense, the forms of payment
for SW management services in LAC continue to vary
greatly, although generally they can be catalogued as:
property tax with or without a specific line item for
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solid waste management services; included in electric or
water and sewage bill; and a periodic bill sent directly
to the user. Beyond the method for sending invoices
and the payment system, the service providers should
determine which users should be invoiced. One of the
biggest problems in the region is the lack of invoice cov-
erage, which is typically caused by the lack of an up-to-

date cadaster of users.

In some countries of the region that invoice via proper-
ty tax, the rate is established based on the cadastral value
of the property and is not associated with the actual cost
of providing the service. To be effective, this system re-
quires an up-to-date cadaster, something that is lacking
in the majority of municipalities. In a few large cities,
rates are applied that are exclusively tied to street clean-
ing services. In small cities, the criteria used to establish
rates are generally based on some type of cost factor ad-
opted by the municipality that reflects historical data or
the total amount needed to cover the estimated annual

budget.
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The use of a payment system through other public ser-
vice providers, such as that of electric, water, and sew-
age services, with a structure already in existence that
is time tested, makes economies of scale possible and
increases the payment percentage, since consumers pay
for various essential services simultaneously. Further,
the possibility of shutting off service in response to the
failure to pay is a feasible option with the other services,
but not for SW management. Even though the experi-
ence of organizations in the region that participated in
EVAL 2010 show that those municipalities that used
the electric bill to obtain payment were more effective
in receiving funds, few municipalities in the region have
attempted to replicate this model.

Another invoicing option is to send a periodic bill for
SW management services directly to the user. This last
option may incur greater general administration costs
(by 10% or 12% compared to 5% for the other op-
tions) due to the need to hire payment personnel and
tends to be less effective because the population places
a higher priority on the availability of electric and water

services.

Table 18 lists the different forms of payment used in
LAC and shows percentages for the municipalities that

use each form and the population covered.

Photo: Christopher Jennings (courtesy)
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TABLE 18: FORMS OF PAYMENT IN LAC

POTABLE WATER

ELECTRIC BILL

PROPERTY TAX

DIRECT BILL

AND SEWAGE BILL TO USER
COUNTRIES
poruta- | MY poruta- | MY | poruia- | MY | poruta- | MY
TION NICI- TION NICI- TION NICI- TION NICI-
PALITY PALITY PALITY PALITY

Argentina 68.2 65.6 3.9 5.9 0 0 27.9 28.5
Belize 100 100 0 0 0 0 0 0
Bolivia 0 0 95.6 78.8 0 0 4.4 21.2
Brazil 79.1 91.9 0 0 9.2 6.9 11.8 1.3
Chile 58.6 71.3 0 0 0 0 41.4 28.7
Colombia 0 0 34.5 23.2 65.5 76.8 0 0
Costa Rica 31.8 17.3 0 0 0 0 68.2 82.7
Dom. Rep. 0 0 0 0 8.8 0.7 91.2 99.3
Ecuador 7.1 6.3 75.9 47.7 16.3 41 0.8 5.1
El Salvador 0 0 40.9 8.8 0 0 59.1 91.2
Guatemala 0 0 0 0 0 0 100 100
Guyana * * - - - - - -
Honduras 62.6 31 0 0 10.5 99 26.9 59.1
Jamaica - - - - - - - -
Mexico - - - - - - - -
Nicaragua 0 0 0 0 0 0 100 100
Panama 3 5.1 0 0 69.4 16.2 27.7 78.7
Paraguay 15.1 16.3 0 0 4.1 3.9 80.8 79.8
Peru 85.1 91.3 0 0 0.2 2.6 14.7 6.1
Utuguay 100 100 0 0 0 0 0 0
Venezuela 0 0 90.9 87.9 0 0 9.1 12.1
LAC 52 60.4 15.3 7.9 12.4 13.7 20.2 18

Source: EVAL 2010 software.
-Information not available . No population of this size

There are few countries in the region where all munici-
palities opt for the same form of payment: Uruguay and
Belize, where 100% of municipalities rely on the prop-
erty tax to bill, and Guatemala and Nicaragua, where
100% send a periodic bill directly to their users. With
respect to the latter form of payment, it is interesting to
note that it is widely used by small municipalities in a

number of countries (Costa Rica, Bolivia, El Salvador,
Honduras, and Panama), which shows that there is a
sizable group that can be moved to other forms of pay-
ment. Its use is likely motivated by the longer billing
period for SW management services, compared to that

of other services and of property tax billing. The reasons

for using this form of payment are different for mu-
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nicipalities of greater size in other countries (Sao Paulo,
for example), where larger service providers are more
specialized and can, therefore, create their own payment

structures.

In the region overall, differences between the number
of municipalities using different forms of payment and
the size of the population they serve are not noticeably
marked. This shows that there is not a tendency to use a

certain form of payment for a certain population size, or

if there is, it disappears when data from multiple coun-
tries is analyzed. The only form of payment that shows a
regional tendency toward greater use/the larger the pop-
ulation size, is billing through the electric utility (3.9%
for micro municipalities, 9.3% for small municipalities,
and around 20% for medium and large municipalities).
This shows a significant relationship between this form

of payment and population size.

FIGURE 16: FORMS OF PAYMENT USED BY LAC
MUNICIPALITIES COMPARED TO POPULATION SIZE SERVED

% = Population

80 -

Property Tax

Electric Utility

= Municipality

Water and
Sewaae

Direct Billing
of User

Source: EVAL 2010 software

The amounts invoiced and paid are generally collected
by the municipalities, contracted companies, or through
concessionaire schemes, although there are also special
cases in which there are different collection agents, such

as cooperatives or the national government.

In LAC, the municipality is the most common collec-
tion agent, with 81.2% of municipalities in the region
acting in this capacity. This suggests that the service pro-
vider and the biller are generally different. The prepon-
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derance of municipalities that act as collection agents
can be appreciated in Table 19, where even countries
such as Bolivia, Honduras, Peru, and Uruguay register
100%. On the other hand, in Colombia, Chile, Guate-
mala, and Venezuela, the municipality is not the most
common collection agent; generally, it is the company
that provides the service that acts as biller, in accordance

with their service contacts.
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FEE SYSTEM FOR SOLID WASTE
MANAGEMENT SERVICES IN COLOMBIA

The Regulations on Public Services for Households, through Law 142 of 1994, declares: that
public services should be self-financing and guarantee both quality service and the expansion
of service; that fees should reflect the comprehensive costs of the service and, thus, make it pos-
sible for the self-financing of services; and that each service should be managed separately and
include a precise accounting system, since fees will be based on this information.

Resolutions 351 and 352 of 2005 issued by the Potable Water and Basic Sanitation Regulatory
Commission (CRA) establish the fee mechanism to achieve financial sustainability of cleaning
services from user payments. To calculate fees, cost ceilings were determined based on the value
of the peso in June 2004 and afterwards updated with the corresponding index published by
CRA. The calculation considers the number of users of the cleaning service, the kilometers
covered of street sweeping, the total tonnage received by sanitary landfills, the distance to the
final disposal site, the proximity to the coastline, and the possibility of association with other
municipalities, among other factors. CRA is presently reviewing this fee mechanism.

Payment for cleaning fees varies by socio-economic strata (there are six strata in Colombia) and
user type (residential, industrial, government, and commercial). The state is responsible for
subsidizing low-income segments of the population. Billing may be done directly, although at
the national level, it is done through the water and sewage services; Cartagena of the Indies is
the only municipality that bills through the electric utility.

According to Law 1,151 of 2007, strata 1, 2 and 3 should be subsidized, with stratum 1 paying
30% of the corresponding fee, stratum 2 paying 40%, and stratum 3 paying 85%. Stratum 4
pays the full unsubsidized fee, and strata 5 and 6, as well as the commercial and industrial sec-
tors, pay the full unsubsidized fee plus a percentage established by municipal accord. In cases
where there is a deficit between subsidies and payments, the municipality must assume the cost.

In addition to income received from the payment of fees, resources are available from: the Gen-
eral Fund System, with a specific allocation of 5.4% in accordance with Law 1,176 of 2007;
the transfer of monies to departments and municipalities to cover subsides for low-income
population segments; infrastructure investments; and the regionalization and optimization of
services.
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WASTE GENERATION,
COVERAGE AND QUALITY

OF SERVICES

SOLID WASTE GENERATION IN LAC

Solid waste generation is the most important indicator
for the purposes of determining the scale SW manage-
ment services should have and foreseeing the difficulties
that are likely to be encountered (being an especially
important parameter on which to base decisions as to
the design of collection and final disposal systems). The
quantity of SW generated varies among different loca-
tions according to a set of factors that influence it, such

as economic development, income level, the activity

of the predominant sectors, patterns of consumption,
population size, degree of urbanization, and population
density, among others.

In this regard, we have already shown the direct propor-
tional relationship between waste generation and per
capita GDP in Figure 6, and we can now add the direct
relationship between waste generation and HDI, which

combines values on economic activity with education

and health levels:

FIGURE 17: RELATIONSHIP OF HDI TO
PER CAPITA GENERATION OF USW IN LAC

usw
1.2

0.8

0.6
BO ¢

0.4

0.600

0.700

HDI 0.800

Source: EVAL 2010 software
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Table 20 shows the HSW and USW indicators for LAC by country:

TABLE 20: PER CAPITA GENERATION OF HSW
AND USW IN LAC (KG/INHAB./DAY)

MICRO SMALL MEDIUM LARGE MEGA OVERALL

Argentina 0.66 092 0.68 1.06 0.8 1.02 0.78 1.41 . 0.77

Belize - - - - - - - - . . - -
Bolivia 0.27  0.29 0.4 043 045 0.48 0.51 0.55 . . 0.46 0.49
Brazil 0.49 0.87 0.54 0.86 0.66 0.85 0.78 1.31 0.91 1 0.67 1
Chile 075 128 0.76 143 0.8 1.21 0.86 1.12 . . 0.79 1.25
Colombia 0.41 0.48 0.4 0.55 0.56 0.57 0.59 0.66 0.73 0.82 0.54 0.62
Costa Rica - 1.21 - 0.75 - 0.89 - 1.2 . . - 0.88
Dom. Rep. - - 0.9 1 0.75 1.01 0.9 1.2 . . 0.85 1.1
Ecuador 041 054 045 0.66 0.59  0.68 0.73 0.85 . . 0.62 0.71
El Salvador 0.3 048 042 0.64 0.8 0.94 0.58 1.74 . . 0.5 0.89
Guatemala  0.36 - 042 05 052  0.62 0.5 0.62 . . 0.48 0.61
Guyana - - - - - - - - . . - -
Honduras 0.27 - 0.37 - 0.67 - 0.94 - . . 0.61 -
Jamaica 0.6 - 0.64 - 0.83 - 0.95 - . . 0.71 -
Mexico 0.32 0.53 0.47 0.78 0.49 0.83 0.75 1.1 0.65 1.34 0.58 0.94
Nicaragua - - 0.7 - 0.57 - 1 - . . 0.73 -
Panama 0.46 054 057 1.11 059  0.96 0.5 1.6 . . 0.55 1.22
Paraguay 0.63 072 0.63 086 0.72 1.02 0.83 1.28 . . 0.69 0.94
Peru 0.33 0.53 041 0.63 0.51 0.67 0.48 0.85 0.43 0.81 0.47 0.75
Uruguay 072 0.85 0.67 1.07 0.46 0.81 0.88 1.22 . . 0.75 1.03
Venezuela - 0.5 0.77 0.78 0.51 0.75 0.82 1.08 . . 0.65 0.86
LAC 045 075 053 0.8 0.61 0.84 0.74 1.14 0.73 1.01 0.63 0.93

Source: EVAL 2010 software.
Micro: 15,000 inhabitants; Small: 15,001 — 50,000 inhabitants; Medium: 50,001 —
300,000 inhabitants; Large: 300,001 — 5,000,000 inhabitants; Mega > 5,000,000 inhabitants
- Information not available

.. No population of this size
HSW: Household Solid Waste; USW: Urban Solid Waste.
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EVAL 2010 estimated per capita generation of HSW
in LAC at 0.63 kg/inhab./day and USW at 0.93 kg/
inhab./day. Per capita indicators for the region imply

daily urban generation of 295,000 tons of HSW and
436,000 tons of USW. The USW estimates are lower
than those for per capita USW generation in the Unit-

ed States and various developed countries in Europe, as
Table 21 illustrates:

TABLE 21: PER CAPITA USW GENERATION FOR
U.S., EUROPEAN COUNTRIES, AND LAC

United States
Switzerland
Germany

Spain

United Kingdom
Italy

France

Sweden

Latin America and

the Caribbean

2.08
1.95
1.59
1.59
1.56
1.51
1.48
1.42

0.93

EVAL 2010 software and information available online from the Organisation for Economic Co-operation and Development
(OECD): http://www.oecd-ilibrary.org/environment/oecd-factbook-2010/municipal-waste_factbook-2010-64-en.

Values based on EVAL 2010 data are barely superior to
EVAL 2002 values for USW generation, and lower for
HSW generation. This is curious given that per capita
GDP increased substantially during this period.

The indicators for HSW and USW of the different
countries range from the estimates for Bolivia (0.46
Kg/inhab./day and 0.49 Kg/inhab./day, respectively) to
those for Chile (0.79 kg/inhab,/day and 1.25 kg/inhab./
day, respectively). In general, the calculated rates of gen-

eration maintain a direct relationship with country in-

dicators on activity, population size, and development.

In EVAL 2002, the rate of HSW generation was approx-
imately between 50% and 75% that of USW genera-
tion. In EVAL 2010, the majority of the values for per
capita HSW generation for LAC countries were 60%
to 75% of the USW value. When plotting the EVAL
2010 HSW and USW generation rates (see Figure 18),
we end up with a straight line average, indicating an
average relationship between the two rates for the dif-
ferent generation values. According to the straight line
average of EVAL 2010, the HSW rate in LAC should,
theoretically, represent between 67% and 68% of the
USW generation rate.
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FIGURE 18: PER CAPITA GENERATION OF HSW AND USW IN LAC (KG/INHAB./DAY)
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Source: EVAL 2010 software

In EVAL 2010, it was observed that, despite existing
regulations in the countries of the region that express
a distinction between household solid waste and urban
or municipal solid waste, most municipalities do not
make this distinction, referring to all waste as one or
the other.

Additionally, the great majority of LAC municipalities
do not have research specifically on waste generation. In
the best of cases, methods are used to measure per capita

generation based on the amount of waste in transfer sta-

tions or in final disposal sites, neither of which is truly
representative, since what is collected is not really what
is generated. Further, what is separated out and recov-
ered by waste pickers can amount to 5% of the values
weighed or registered in transfer stations and final dis-
posal sites. In any event, micro- and small cities do not
generally have the scales needed to do the weighing at
final disposal sites, which makes it difficult to calculate
even this approximate value of waste generation for

these municipalities.

EVAL 2010 estimated that the per capita USW generation rate
in Latin America and the Caribbean increased slightly to 0.91
kg/inhab./day, while the per capita HSW generation rate was

0.63 kg/inhab./day.
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PUBLIC AREA AND STREET SWEEPING

A comparison of EVAL 2002 and EVAL 2010 indicators reveals that sweeping services have experienced an increase
in coverage in recent years. As shown in Figure 19, manual street sweeping coverage increased from 63% to 75.2%

and mechanized sweeping decreased slightly from 9% to 7.1%. The net total result is an increase in sweeping cover-
age from 72% to 82.3%.

FIGURE 19: TOTAL SWEEPING COVERAGE
(MANUAL AND MECHANIZED) IN LAC - 2002/2010

0,
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100 -
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Manual Sweepina Mechanized Sweepina Total Sweepina Coveracae
Source: EVAL 2010 software
34 It should be noted that estimates on sweeping coverage for LAC in 2002 did not include data from Brazil. In 2010,

Brazil’s manual sweeping coverage average was 93.2%, well above the regional average, while its mechanized sweeping coverage
average was low (3%); these indictors had a lot of weight in determining the 2010 regional indicators.
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As mentioned in the section on human resources (see
Figure 13), manual sweeping is the solid waste man-
agement service with the most personnel, at 5.56 em-
ployees per 10,000 inhabitants. The increase in cover-
age is not likely a result of improved efhiciency resulting
from a better organization of the service, the use of new
technologies, or greater productivity on the part of the
sweepers. It can be concluded, therefore, that the in-
crease in coverage is due to a greater number of street
sweepers, reflected in the majority they represent among

the human resources of cleaning services.

Because it requires primary and secondary roadways
that are wide enough and paved, mechanized street
sweeping is generally used in the large and mega-cities
of countries like Mexico, Argentina, Chile, Colombia,
and Venezuela, in addition to other cities including,
among others: Sao Paulo, Brazil; Lima, Peru; Quito,

Ecuador; and Montevideo, Uruguay. In most countries,

mechanized street sweeping is provided by the mu-
nicipality, although there are exceptional cases, such as
Lima, where mechanized street sweeping is provided by
a private company in a small part of the municipality.
There are also medium, and even small and micro-cities
that employ mechanized street sweeping. Among them
are: Cananeia, Brazil (classified as micro-, one of the
country’s oldest cities); La Antigua, Guatemala (small);
and Tarija, Bolivia (medium), which probably have
achieved good results with mechanized sweeping, given
that they have been using it for more than ten years.

According to the EVAL 2002 and EVAL 2010 indica-
tors, the majority of the countries in the region have
improved coverage. Figure 20 shows this progress by
comparing total sweeping coverage for 2002 (x-axis)
with total sweeping coverage for 2010 (y-axis). Table

23, found at the end of this section, provides greater
detail.

FIGURE 20: TOTAL SWEEPING COVERAGE IN LAC
(FOR SELECT COUNTRIES) - 2002/2010
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Source: EVAL 2010 software
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Returning to the topic of mechanized sweeping in LAC | where the service is provided. Table 22 shows the pro-
countries, EVAL 2010 gathered information on the | cessed information for the countries where data was
number of sweeping vehicles (commonly called mecha- | available.

nized sweepers) in good working order in the locations

TABLE 22: NUMBER OF MECHANIZED SWEEPERS IN
LAC (VEHICLES PER 10,000 INHABITANTS)

MICRO SMALL MEDIUM LARGE MEGA

COUNTRY
NSV NSV NSV | F (%) | NSV | F (%) | NSV
Argentina 0.96 100 0.61 100 0.61 87 0.07 85 . .. 0.44 87
Bolivia - - - - 0.1 100 - - . . * *
Brazil 0.81 100 - - - - 0.02 100 - - 0.16 100
Chile 2.25 100 0.22 100 0.06 99 0.02 100 . .. 0.09 99
Colombia - - - - - - 0.03 67 0.02 100 0.02 78
Ecuador - - - - - - 0.02 100 . . * *
El Salvador - - - - - - 0.16 60 . . * *
Honduras - - - - - - 0.02 100 . . * *
Mexico - - 053 0 0.06 95 0.07 55 0.13 28 0.18 43
Nicaragua - - - - - - 0.01 100 . . * *
Peru - - - - - - - - 0.01 100 * *
Uruguay - - - - - - 0.01 100 . . * *
Venezuela - - - - 0.1 - 0.04 86 . . 0.08 *
LAC 0.88 100 0.51 30 0.2 94 0.04 82 0.03 73 0.17 81

Source: EVAL 2010 software.
Micro: <15,000 inhabitants; Small: 15,001 — 50,000 inhabitants; Medium: 50,001 — 300,000 inhabitants; Large: 300,001 —
5,000,000 inhabitants ; Mega > 5,000,000 inhabitants
- Information not available
.. No population of this size
NSV: Number of sweeping vehicles; F: Percent of vehicles in good working order (functioning).
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On average, for all the municipalities of the region
where mechanized sweeping services are provided,
there are 0.17 sweeping vehicles per 10,000 inhabitants
who receive the service, and 81% of these vehicles are
in good working order. Argentina is the country with
the most mechanized sweepers per population served,
with 0.44 mechanized sweepers per 10,000 inhabitants.

Mexico has the lowest percentage of mechanized sweep-
ers in good working order, with 43% in conditions that
do not permit them to provide service. The number of
mechanized sweepers per 10,000 inhabitants decreases
as the population size increases, underscoring the im-
portance of achieving economies of scale for this ser-

vice.

EVAL 2010 estimated that total sweeping coverage for Lat-
in America and the Caribbean increased by 10% to 82.2%.
In LAC, there are 5.56 manual sweepers and 0.17 mecha-
nized sweepers per 10.000 inhabitants. Of the total coverage,

nearly 91% is swept manually and the remaining 9%

mechanically.
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COLLECTION AND TRANSPORTATION

Historically, LAC municipalities have prioritized col-
lection and transportation services over all other solid
waste management services. Factors that explain why
this occurred include the high social visibility that these
services afford municipalities, the public intolerance to

the accumulation of trash at people’s doorsteps, and the

dangerous health effects it can have on the population.
Figure 21 shows the relationship between infant mor-
tality in the region and the coverage of trash collection

services in micro-municipalities and in countries over-

all.

FIGURE 21: RELATIONSHIP OF INFANT MORTALITY TO TRASH COLLECTION COV-
ERAGE IN LAC AT THE MICRO MUNICIPALITY AND COUNTRY LEVELS
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Source: EVAL 2010 software and CEPAL: Panorama social de América Latina 2009, November 2009

The urban population growth registered in recent years
and the consequent increases in population densities are
factors that have gradually modified the way services are
provided. In many large-sized cities of the region, the
practice of depositing trash for collection in unspecified
locations, in small designated areas, or in small elevated
baskets in front of residences is being replaced with the
use of large containers located in strategic locations and
at intervals that are short enough for everyone to be able
to deposit their trash in them. This has increased the use

of collection vehicles with mechanical or hydraulic lift-
ing mechanisms for the rear or side loading of the trash

containers.

Trash collection coverage in the region now reaches
93.4% of the population, a 10% increase with respect
to 2002, when 81% of inhabitants received this service.
Although the majority of countries have more than
80% coverage, there still exist areas and marginal neigh-
borhoods in large and mega-cities where the service is

not provided or is of very low quality.
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TABLE 24: TRASH COLLECTION COVERAGE IN LAC (%)

COUNTRY | MICRO SMALL MEDIUM LARGE MEGA OVERALL

Argentina 97.2 99.8 99.8
Belize 80 - 90 - . 85.2
Bolivia 49.3 54 85.5 95.6 . 83.3
Brazil 86.8 96.5 95.7 98.7 100 96

Chile 86.1 94.1 100 100 .. 97.8
Colombia 100 94.8 100 100 100 98.9
Costa Rica 75.8 86.8 92.1 100 . 90.4
Ecuador 89 78.2 88.9 81.7 . 84.2
El Salvador 81.1 82.4 74.9 85 . 78.8
Guatemala 83.3 64 83.9 100 . 77.7
Guyana - - 90 - . *

Honduras 44 48.2 75.9 81.9 . 64.6
Jamaica 73.8 72.5 73.3 75 . 73.9
Mexico 99.4 85.7 88.9 97.3 100 93.2
Nicaragua - 86.8 95.4 100 . 92.3
Panama 52 55.1 99.3 100 .. 84.9
Paraguay 43.6 52.9 58.2 90 . 57

Peru 66.7 77 75.2 82.8 100 84

Dom. Rep. 97.9 95.2 95 100 . 97

Uruguay 100 100 100 95 . 98

Venezuela 100 100 100 100 . 100
LAC 88.2 89.3 92.7 97.4 100 93.4

Source: EVAL 2010 software
Micro: <15,000 inhabitants; Small: 15,001 — 50,000 inhabitants; Medium: 50,001 — 300,000 inhabitants; Large: 300,001 —
5,000,000 inhabitants; Mega > 5,000,000 inhabitants
- Information not available
.. No population of this size
* Not enough data to calculate the aggregated variable at country level
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With the exception of Paraguay, Honduras, Guatemala,
and El Salvador, all LAC countries have more than 80%

coverage. Argentina, Brazil, Chile, Colombia, Uruguay,

and Venezuela have the highest percentages in the re-
gion with nearly universal coverage. For the most part,

countries improved their coverage from 2002:

FIGURE 22: PROGRESS OF COLLECTION COVERAGE IN
LAC COUNTRIES -2002/2010
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Source: EVAL 2010 software

Service coverage is an important factor in assessing col-
lection and transportation services, but the picture is
incomplete without an analysis of service quality. For
starters, it was observed that the implementation of the
container system lacked adequate planning, including
the determination and effective communication of the
place where users should place their trash. In some cases
consideration was also not given to the distance that us-
ers must cover to leave the trash in the designated area
or to drop it off, and, as a result, trash ends up in inap-
propriate places. There are also problems with respect
to determining the necessary capacity of the contain-
ers, their maintenance, and fulfillment of the collection

routes they are on.

The regularity of waste collection is another important
quality-of-service factor. The estimation of optimal fre-
quency is vitally important for a service to achieve envi-
ronmental, social, and financial sustainability. Through-
out the region, 52.7% of the population receives trash
collection service between two and five times a week,
while 45.4% receives the service daily and 1.8% once a
week. When these percentages are compared with those
of EVAL 2002, the marked growth of daily trash col-
lection service stands out. Although daily trash collec-
tion leads to higher user satisfaction, there is a need for
caution with respect to costs, which can be reduced by
providing less frequent service. For this reason, the op-

timal trash collection frequency should be determined.

114



REGIONAL EVALUATION ON URBAN SOLID WASTE MANAGEMENT IN LAC - 2010 REPORT

TABLE 25: FREQUENCY OF COLLECTION SERVICE IN LAC (%)

2 A5 VEZES 1 VEZ POR
IS R POR SEMANA SEMANA

Argentina 71,9
Belize 0
Bolivia 5,4
Brasil 447
Chile 22,3
Col6mbia 0
Costa Rica 0
Equador 57,3
El Salvador 20,9
Guatemala 1
Guiana -
Honduras 5,4
Jamaica 0
México 71,6
Nicaragua 0
Panama 13,1
Paraguai 16,1
Peru 55,7
Rep. Dominicana 55,2
Uruguai 18,6
Venezuela 58,2
ALC 45,4

27,9

88 12
94,6 0
54,5 0,8
77,6 0,1
98,6 1,4
68,8 31,2
42,7 0
79,1 0
86,5 12,5
75,7 19
35,3 64,7
28,4 0,1
94,2 5,8
79,5 7,4
79,8 4,1
43,5 0,8
37,1 757
81,4 0

41 0,8
52,7 1,8

Source: EVAL 2010 software.

- Information not available

In general, once-a-week collection frequency is char-
acteristic of micro- and small cities due to the scarcity
of resources to operate and maintain vehicles. Another
important factor is the small quantity of trash generated
and the longer distance between residences. When col-
lection frequency is not regularized, it may create anxi-

ety among neighbors who then feel they must burn the

trash in vacant lots or dispose of it in waterways. As can
be seen in Figure 23, once-a-week trash collection in the
micro-, small, and medium municipalities of LAC coin-
cides with high percentages of open-air trash burning,
the use of bodies of water for trash disposal, and the use
of trash to feed animals.
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FIGURE 23: COLLECTION FREQUENCY AND METHOD OF FINAL DISPOSAL IN LAC
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Source: EVAL 2010 software.
Micro: <15,000 inhabitants; Small: 15,001 — 50,000 inhabitants; Medium: 50,001 — 300,000 inhabitants
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As population size increases, the frequency of trash col-
lection service increases as well. Figure 24 shows the fre-
quency of collection by population size in LAC:

FIGURE 24: COLLECTION FREQUENCY
BY POPULATION SIZE IN LAC
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Source: EVAL 2010 software.
Micro: <15,000 inhabitants; Small: 15,001 — 50,000 inhabitants; Medium: 50,001 — 300,000 inhabitants; Large: 300,001 —
5,000,000 inhabitants; Mega > 5,000,000 inhabitants

With respect to the collection equipment used, com-
pactors are in the majority, with 57.8% of the collection
vehicles equipped with compactors that are rear, side,
top, and flatbed loaded. There are, on average, 1.31 col-
lection vehicles per 10,000 inhabitants; this statistic is
the result of a preponderance of values that, due to the
existence of economies of scale, decrease as population
size increases: 3.96 vehicles per 10,000 inhabitants in
micro- municipalities, 1.37 in small, 0.95 in medium,
0.95 in large, and 0.87 in mega. Detailed country infor-

mation on the number of vehicles available per 10,000
inhabitants is provided in Table 26, where high levels
can be seen for Belize (influenced by the small size of
its municipalities), Brazil, El Salvador, and Honduras.
The number of vehicles per 10,000 inhabitants is also
influenced by the type of vehicle. In small communi-
ties, for example, dump trucks and flatbed vehicles are
more commonly used than compactors; they serve the
needs of fewer users per trip due to their capacity and

the amount of time required to unload the trash.
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TABLE 26: NUMBER OF COLLECTION VEHCILES PER 10,000 INHABITANTS IN LAC

Argentina 4,02 1,67
Belice 4,47 -

Bolivia 1,12 0,92
Brasil 5,41 1,88
Chile 1,05 1,21
Colombia 3,97 0,99
Costa Rica 0,75 0,72
Ecuador 2,01 0,42
El Salvador 3,77 1,47
Guatemala 0,56 0,88
Guyana - -

Honduras 3,24 1,19
Jamaica 1,5 0,78
Mexico 2,11 0,86
Nicaragua - 0,76
Panama 4,49 1,88
Paraguay 1,49 0,63
Peru 0,97 0,59
Dominican Rep. 1,91 1,51
Uruguay 2,24 1,61
Venezuela 1,7 1,63
ALC 3,96 1,37

1,29 0,92 . 1,34
1,84 - . 3,1

0,6 0,56 . 0,65
1,25 1 0,33 1,77
0,46 0,68 . 0,66
0,5 0,6 0,51 1,04
0,66 0,69 0,69
0,49 0,66 0,62
0,9 2,25 1,62
0,43 0,73 . 0,69

2 - . *

0,9 1,1 1,59
0,8 1,07 . 1,27
0,95 1,16 2,85 1,27
0,47 0,19 0,55
0,47 0,19 1,07
0,46 0,6 . 0,73
0,4 0,58 0,16 0,39
1,07 0,35 1,05
1,48 0,7 . 1,41
1,11 1,08 . 1,2

0,95 0,95 0,87 1,31

Source: EVAL 2010 software.
Micro: <15,000 inhabitants; Small: 15,001 — 50,000 inhabitants; Medium: 50,001 — 300,000 inhabitants; Large: 300,001 —
5,000,000 inhabitants; Mega > 5,000,000 inhabitants
- Information not available

..No population of this size

*Not enough data to calculate the aggregated variable at country level

Additionally, 66% of the fleet is comprised of vehicles
that date from less than ten years. Their distribution
by population size is curious, with micro-municipali-
ties having a greater percentage of older vehicles than
large and mega-municipalities. Although the first have
more resources and greater access to credit to purchase
new vehicles, the higher percentage of older vehicles in
micro- cities is explained by the use of low technology
equipment (it is not unusual to see horse-drawn carts,

three-wheelers, and forklifts used for trash collection

in these municipalities) and in the higher number of
donated vehicles they receive. Generally, micro-, small,
and medium municipalities do not have the resources
to renew their vehicular fleets, nor are they able to se-

cure loans to replace old vehicles.

Table 27 provides detailed statistics on the percentage
of the fleet that dates from less than ten years for each
country of the region. The very high 95% in Chile and
above-average percentages in Panama, Ecuador, Brazil,

and Costa Rica are noteworthy.
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TABLE 27: PERCENTAGE OF COLLECTION VEHICLES IN

LAC DATING LESS

THAN 10 YEARS

COUNTRY| MICRO SMALL MEDIUM LARGE MEGA OVERALL
15 40 52 73 . 55

Argentina

Belize 50 - 0 - . 24
Bolivia 92 72 71 57 . 66
Brazil 77 68 70 72 100 74
Chile 59 82 99 100 .. 95
Colombia 54 43 78 62 100 67
Costa Rica 77 85 61 100 . 72
Zz“;:; 59 62 83 59 : 68
Ecuador 94 48 87 80 . 78
El Salvador - 83 51 32 . 59
Guatemala 0 69 23 - . 45
Guyana - - - - . *
Honduras 25 0 39 39 . 25
Jamaica 85 - 85 85 . 85
Mexico 100 30 40 92 40 63
Nicaragua - 83 100 - . 89
Panama 71 100 66 100 . 83
Paraguay 48 80 11 65 . 44
Peru 0 57 42 44 72 52
Uruguay 15 37 49 55 . 40
Venezuela 40 47 55 84 . 62
LAC 61 56 60 76 82 66

Source: EVAL 2010 software
Micro: <15,000 inhabitants; Small: 15,001 — 50,000 inhabitants;
Medium: 50,001 — 300,000 inhabitants; Large: 300,001 — 5,000,000 inhabitants; Mega > 5,000,000 inhabitants

- Information not available

..No population of this size

*Not enough data to calculate the aggregated variable at country level

It should be noted that in LAC collection routes are
typically not completely serviced due to problems as-
sociated with the availability and proper functioning of
vehicles, factors which also contribute to a decrease in

the quality of services provided.

Lastly, as previously mentioned, 57.8% of collection
vehicles in LAC are equipped with a trash compactor.
Figure 25 provides detailed information in this respect
for each country, showing that particularly high per-
centages are found in Costa Rica (94.1%) and Chile
(93.4%), followed by Uruguay, Ecuador, Colombia,
and Argentina.
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FIGURE 25: PERCENTAGE OF COLLECTION VEHICLES
EQUIPPED WITH COMPACTORS IN LAC

: 94.1
93.4

Costa Rica |
Chile
Jamaica
Uruguay |
Equador |
Colombia -
Argentina |
Belize
Venezuela |
Peru |
Mexico

LAC
Panama |

51
46.7

46.2

Brazil :
El Salvador

Dominican Rep.
Paraguay
Bolivia - 24.2
Honduras 19.5
Guatemala | 91

29.6

0 20 40 60 80 % 100

Source: EVAL 2010 software

Photo: CEAMSE (courtesy)
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EVAL 2010 estimated that collection coverage in LAC in-
creased by 10% to 93.4%. Coverage is practically universal in
six countries of the region: Argentina, Brazil, Chile, Colombia,
Uruguay, and Venezuela.

Collection frequency is daily for slightly more than 45% of
Latin Americans, while nearly 53% of the population receives
this service two to five times a week, and slightly more than
2% receive it weekly. Burning and uncontrolled waste disposal
increases as collection frequency decreases.

There are 1.31 collection vehicles per 10,000 inhabitants in

LAC, a third of which are dated by more than 10 years.

The percentage of vehicles with compactors is 58%.

TRANSFER

Wiaste transfer services reduce the costs of transporting
waste to treatment and final disposal sites. Especially in
densely populated areas, the distance to these sites in-
centivizes the use of transfer stations where waste from
collection vehicles is transferred to larger transport ve-
hicles. Even though transfer stations provide significant
economic benefits, their use in the region is very limited
and almost exclusively concentrated in large and mega-

cities.

It should be stressed that the use of transfer stations for

small- and medium-sized municipalities that pool their

resources or at a regional level is recommended, since
transfer stations often offer significant economic ben-
efits related to the costs of operations, collection, trans-
portation, and final disposal (regionalized). In the case
of the public consortium VIRCH-Valdes, for example
(see page 68), locales such as Dolavon and Gaiman,
with populations less than 5,000, send their waste to
a transfer station that is part of the regional structure
that has been adopted. It is also possible to find some
transfer activity in micro- and small populations, where
waste may be manually loaded from one vehicle to a

larger one or even from carts to motorized vehicles.
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Argentina
Belize
Bolivia
Brazil
Chile
Colombia
Costa Rica
Domini-
can Rep.
Ecuador
El Salvador
Guatemala
Guyana
Honduras
Jamaica
Mexico
Nicaragua
Panama
Paraguay
Peru
Uruguay
Venezuela

LAC

Micro: <15,000 inhabitants; Small: 15,001

TABLE 28: COVERAGE OF TRANSFER SERVICES
FOR COLLECTED WASTE IN LAC (%)

78.8
0
0

1.3
0

— O O O O O

16.9
90 - - 84.6
0 0 - 0
28.5 82.2 100 41.9
84.1 100 - 63.3
0 27.9 0 8.2
0 0 - 0
7.4 100 . 33.5
0 53.1 - 23.4
- - 4.7
0 0 - 8.5
100 - - *
0 0 - 8
0 0 0 0
50 0 - 21.7
0 0 - 0
0 0 100 27.7
0 0 - 0
0 21.5 - 6.9
17.5 53.9 78.2 28.2

Source: EVAL 2010 software.
— 50,000 inhabitants; Medium: 50,001 — 300,000 inhabitants; Large: 300,001 —

5,000,000 inhabitants; Mega > 5,000,000 inhabitants

- Information not available

..No population of this size

*Not enough data to calculate the aggregated variable at country level

Transfer service coverage in LAC decreased to 28.2% | in the region are Belize (84.6%), Chile (63.3%), and
from the 37.9% registered in EVAL 2002, although the | Brazil (41.9%). It is expected that the development of

inclusion of new countries like Brazil and Colombia | more efficient management systems will lift this indica-

improved the representativeness of the statistic to alarge | tor over the next decade.

degree. The countries with the highest transfer coverage
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EVAL 2010 estimated that the coverage of transfer service
for collected waste in LAC decreased from 37.9% in 2002 to
28.2% in 2010.

In general, the adoption of regional structures is leading to the
greater use of transfer services by municipalities.
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TREATMENT
SYSTEMS

The principal alternatives for waste treatment prior to
final disposal can be classified as composting, recycling,
and thermal treatment, including in some cases tech-

niques to generate energy from waste. Even though
these activities are emerging in LAC, they are widely
used in developed countries. As can be seen in Figure
26, in 2000, several European countries were already
treating a high percentage of their waste, and, in several
cases, final disposal was necessary for only a relatively
small portion of the waste generated and collected..

FIGURE 26: TREATMENT OF SOLID WASTE IN
EUROPE AND THE UNITED STATES -20006

B Final Disposal mTT B TT (waste-to-energy) I Recycling and Composting

Denmark
Holland
Belgium
Poland
Germany
Austria

Iltaly

Ireland
France
Norway
Finland
Sweden
United Kingdom
United States
Spanish
Greece
Turkey
Bulgaria

0% 20% 40%

60% 80% 100%

Source: Based on information from EUROSTATS, European Commission:
Energy, transport and environment indicators, 2008, and online information from Columbia University’s
Earth Engineering Center (http://www.seas.columbia.edu/earth/recycle/).
Note: U.S. values correspond to 2004.
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RECYCLING

Waste comprised of materials such as paper, cardboard,
glass, different types of plastics, wood, and metals,
among others, can be separated out and reused through
different types of treatment, making it possible to re-
duce municipal waste and save resources in both the
management of solid waste and in the production pro-

cesses of manufacturing companies.

The separation and recovery of recyclable materials is
not practiced on a large scale in the region; there are
very few countries that have official sorting plants and
employ recycling as a common practice in municipal
management systems. The majority have isolated pro-
grams where municipalities, NGOs, and organizations
of diverse natures encourage citizens to separate out
recyclables and turn them in. These efforts are often
supported by companies that use the recyclables as raw
materials for their production processes. In the region,
it is the informal sector that leads the effort to sort and
recover recyclable waste. Even in the best of cases, such
as the recycling of aluminum cans in Brazil, it is es-
timated that 50% of the recyclable cans are collected
by the “catadores,” while the other half is collected by
supermarkets, schools, companies, and philanthropic

groups.

It is estimated that only 2.2% of municipal waste is of-
ficially recovered and recycled in LAC*. Nonetheless,
some countries and cities have started to make inroads
in this area. Mexico reports that 10% of its urban solid
waste is recycled and the Metropolitan Region of Santi-

ago, Chile, has, over the course of the decade, increased

its recycling rate from 0% to more than 12% 7.

Other countries have had success in recovering and re-
cycling specific materials from general municipal waste.

Paper and cardboard are recovered and recycled in the

35 PAHO, 2005. Regional Report on the Evaluation
of Municipal Solid Waste Management Services for Latin
America and the Caribbean. Washington, DC. Pan American
Health Organization.

36 Gutiérrez Avedoy, 2006. Diagnéstico Bdsico para la
Gestién Integral de Residuos. Mexico City, Mexico. National
Institute of Ecology. Department of the Environment and
Natural Resources.

37 CONAMA 2007. Estadisticas de Reciclaje en la
Regién Metropolitana. htep://www.conama.cl/rm/568/ar-
ticle-30025.html.

majority of countries, with relatively high rates (tons
recycled per tons produced) in some: 57% in Colom-
bia (ranking 18th worldwide), 50% in Chile, 44%
in Brazil, and 40% in Ecuador®®. Brazil has achieved
high recycling rates for many other materials that are in
strong demand by industry, such as: 87% for aluminum
cans (making it the leader in countries where recycling
is voluntary), 70% for tin cans, 45% for glass bottles,
and 51% for PET containers. Even with these high re-
cycling rates, recovered materials represent less than 1%

of Brazil’s total waste®.

In recent years, HSW has included more electronic
waste, also known as e-waste or waste from electrical
and electronic devices (WEEE). It is important to note
that due to accelerated technological advances these
devices are soon made obsolete and promptly become
waste. Thus, with their useful life behind them, cell-
phones, batteries, monitors, computers, calculators,
video game consoles, telecommunications equipment,
and other devices are converted into e-waste; as a re-
sult, e-waste generation is increasing three times faster
than HSW*. There are some government initiatives in
Chile, Mexico, and Costa Rica, among other countries,
that show an emerging interest in e-waste. However, the
great speed with which people renew these products,
the near total absence of a formal recovery and recycling
system, and the existence of an informal sector that uses
sorting and recovery methods that, in many cases, are
highly dangerous to human health and the environ-
ment, demand greater action on the part of authorities

and the elevation of this issue to the highest priority.

There are few cities in Latin America where sorting-at-
source and recycling are practiced in a formal way. Re-
search in Colombia found that 40 municipalities (3.6%
of the total) reported having implemented sorting-

at-source programs®!, According to a recent survey in

38 PAHO, 2005. Regional Report on the Evaluation
of Municipal Solid Waste Management Services for Latin
America and the Caribbean. Washington, DC: PAHO.

39 ABRELPE, 2004. Panorama dos Solid residue no
Brazil. Sao Paulo, Brazil. Associagao Brazileira de Companies
de Limpieza Publica e Residuos Especiais.

40 RECYCLA Chile S.A. Electronic Waste: the gar-
bage of the XXI century. Santiago, Chile, October 2007. RE-
CYCLA Chile, http://recycla.cl/en/main/noticia/80

41 PGN, 2004. Informe de Seguimiento: Gestién de
Residuos Sélidos en Colombia. Bogota, Colombia. Attorney
General of the Nation.
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Brazil, it is estimated that 405 municipalities (7.3% of
the total) already practice selective collection and that
26 million inhabitants (more than 15% of the urban
population) participate in these programs®. Curitiba,
for example, reported that selective collection is avail-
able for all households and that in 2004 a total of 1,770
tons per month of recyclable materials were collected at

a cost of US$76 per ton®.

Experience demonstrates that, in order to increase the
practice of sort-at-source in households and selective
collection—assuming that there exists demand in the
market as well as willingness on the part of citizens to
pay the additional costs—the first requirement is clear
municipal leadership in the planning and implemen-
tation process and, second, greater community partici-
pation, which, in turn, requires effective and frequent
public education campaigns on the Three R’s (reduce,

reuse, recycle).

In general, the countries of LAC do not have national
recycling policies and strategies that address and formal-
ize the existence and development of the sector; if they
do have them, they are difficult to implement. On the
other hand, the informal recycling of solid waste is a
generalized practice; consequently, municipalities of the
region do not have reliable statistics on the amount of
material recovered or the number of people engaged in
this activity. Further discussion on the informal nature
of the sector and community participation in the man-
agement of solid waste in LAC will be provided in a

later section.

COMPOSTING

Nln the countries of LAC, despite organic material
representing a high percentage of the solid waste gen-
erated, the practice of composting is not proportion-

ally developed. In general, the lack of regional guidance

42 CEMPRE 2008. A Evolucio da Coleta Seletiva e
Reciclagem de Residuos Sélidos Urbanos no Brazil. Compro-
misso Empesarial para Reciclagem (CEMPRE).

43 ABRELPE, 2004. Panorama dos Residuos Sélidos
no Brasil. Sao Paulo, Brazil. Associagao Brazileira de Compa-
nies de Limpieza Publica e Residuos Especiais.

on the application of appropriate technologies and of
quality standards for the final product stymies its de-
velopment. The compost and humus obtained through
the controlled decomposition of organic waste reduces
the amount of solid waste deposited in sanitary landfills
and, thus, the leachate produced, while at the same time
providing organic material to prepare soil for agricultur-
al production and to landscape parks and green spaces
in cities. This organic material can be of significant ben-

efit to areas of low fertility in the region.

Composting had been practiced in the region for sev-
eral decades in the past. There are plants that date from
more than 60 years ago in Mexico, El Salvador, and Ec-
uador. Later, starting in the 1970s, more modern plants
were installed in some cities of Mexico, Venezuela, and
Brazil. Most of them have sorting conveyors to sepa-
rate out recyclable products and a mechanized system of
aerobic biodegradation through piling up and tumbling
the waste or through rotary drum anaerobic digesters.
Few plants survived, due to operational and financial
problems (in general, operational costs had not been
evaluated and were substantially higher than what the
municipalities could afford). Even in successful proj-
ects, such as the large-scale plants of Vila Leopoldina
and Sao Mateus in Sao Paulo, an infusion of subsidies

were required to continue operations.

Market demand is among the critical points to consider
when evaluating composting projects. For that purpose,
it is necessary to undertake research to determine the lo-
cal demand for compost and the quality required to sat-
isfy local users, and to realistically evaluate market pric-
es and the potential to produce compost at a cost that
ensures commercial viability of the project. The com-
post produced should not only meet the quality needs
of the market, but should also satisfy public health and
environmental standards. Consequently, countries that
wish to promote composting should establish appropri-
ate rules and regulations for the production and use of

compost.

It is also important to use appropriate technology.
Highly-mechanized composting technology for mixed
waste is expensive and difficult to operate. Low-cost so-
lutions that consistently produce high quality compost
generally require the use of specifically-selected organ-
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ic waste (for example, garden or green waste, organic
waste from food markets, and sorted-at-source house-
hold food waste) rather than mixed waste, and of basic
pile-tumbling or forced-air technology (which are com-
monly used by green composting plants in the U.S. and
Europe).

In summary, composting should not be seen merely as
a solid waste management solution, but also as an eco-
nomic enterprise that operates in a competitive market,
and should, therefore, be driven by conditions of de-
mand and not simply by product production capacity.
Fortunately, financing through carbon credits is avail-
able for composting projects (by applying the AM0025
methodology for “avoided emissions from organic waste
through alternative waste treatment processes” or AMS
IT for small-scale projects), providing an additional
source of funding to help individual projects become

commercially viable.

Some of the few examples of currently functioning
composting plants are found in the large cities of Mex-
ico, like Guadalajara, Merida, Naucalpan, and Mexico
City. Eight plants of different characteristics and capaci-
ties operate in Mexico City, one of which is run by the

national government and can process 200 tons per day
of organic waste from the floral and vegetable section
of the Central Market; the other seven are smaller and
located in the boroughs of Alvaro Obregon, Azcapotzal-
co, Cuajimalpa, Gustavo A. Madero, Miguel Hidalgo,
Tlahuac, and Xochimilco. In El Salvador there are pi-
lot projects in some municipalities with less than 5,000
people, and in Argentina the aerated-static-pile method
is being used and is lowering the cost of compost pro-

duction.

The commune La Pintana, located south of Santiago,
Chile, provides an example of comprehensive waste
management that begins with sorted waste collection
and where community education, recycling, energy re-
covery, and composting all play important roles. The
municipal Environmental Management Administra-
tion (DIGA) implemented an extensive series of ac-
tions, some of which are highlighted in the box. It is
worth noting that through the composting and vermi-
composting programs, the commune reduced 30 tons
per day from its waste load of 150 tons per day—a 20%

reduction.

Photo: CEAMSE (courtesy)
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SORT-AT-SOURCE, RECYCLING, COMPOSTING,
AND ENERGY RECOVERY IN LA PINTANA,
SANTIAGO, CHILE

La Pintana is a commune located south of Santiago, Chile, with a population of approximately
200,000, of which 6% is Mapuche, making it home to the largest Mapuche community in the
metropolitan Santiago area. The municipality was established in the latter half of the 1980s
with the objective of concentrating low-income populations and groups that were politically
problematic for the government of the time. The commune’s socio-economic indicators were
among the lowest registered in Chile, but over the past few decades they have improved as a
Sustainable Development Plan has been implemented; this plan has had notable success in
overcoming poverty and in improving the quality of life of the municipality’s inhabitants.

This plan includes a sort-at-source program, which asks residents to: a) separate out vegetable
waste in a special container provided to them and hand the separated waste to an exclusive
vegetable waste collection vehicle (DIGA collects about 30 tons per day of vegetable waste
from 17,000 households where 45,000 people live, b) hand paper, cardboard, and metallic
waste to the waste pickers that accompany the collection vehicle, and c) drop off glass, plastic
bottles, and Tetra Pak containers at designated green points throughout the commune where
PET and glass recycling campaigns are run in collaboration with charity organizations. In
addition to these selective collection activities, DIGA undertakes a wide series of activities
associated with community education, recycling, and both composting and energy recovery.

DIGA operates a composting plant that processes 14 tons per day of pruning and vegetable
waste received through the sort-at-source program. As part of these activities, two community
pilot projects have been developed to promote home composting; through these programs,
individual composters have been installed in 250 homes throughout the commune, reducing
the waste collected from these households.

DIGA also operates a vermicomposting plant, making use of an innovative “intensive live-
stock” model (where the livestock are California red worms) to treat vegetable waste and
obtain humus. This activity reduces 16 tons per day of vegetable waste that has been collected
through the sort-at-source program. DIGA uses the compost and humus it obtains for an eco-
logical orchard program, with a greenhouse and an organic urban orchard to produce fruits
and vegetables for individual consumption.

As part of the sort-at-source program, DIGA also implemented an initiative to separate out
cooking oils; residents are given a collection jug that is picked-up once a month. DIGA takes
the used oil and transforms it into biodiesel through its own production process. This project
received the national innovation award AVONNI 2010 in the environmental category.

Other recycling activities in La Pintana include the construction of gardens (using flower pots
made of used tires) and training provided by an urban furniture workshop designed to make
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use of trees that have been cut down for various reasons in the commune and the development
of micro-enterprises. DIGA also has a mushroom garden built from used tires that receives
the waste generated by the urban furniture workshop and that is used to cultivate edible
mushrooms (oyster mushrooms).

Various additional activities take place in La Pintana, such as the cultivation of shiitake mush-
rooms, a display of an energy efficient house, the use of a solar dehydrator and a solar cooker,
and classes at the Ruca Verde Community Training Center. There is also a constructed wetland
where water from an exterior ditch is treated with plants and aquatic species to purify it so
that it may then be used to water public spaces.
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THERMAL TREATMENT

Thermal treatment is not usually practiced in LAC; only
Brazil and some Caribbean islands have experience with
USW incinerators. According to the National Survey of
Basic Sanitation (PNSB), there are 34 of them in all of
Brazil, although more than half of these incinerators are
in cities with fewer than 50,000 inhabitants that do not
have the capacity to equip the incinerators with an ad-
equate emissions control system. Barbados, with private
financing, acquired a small incinerator with capacity to
burn one ton of waste per day. Other countries with
incinerators include Bermuda (which has a waste-to-
energy thermal treatment plant that dates from 1994),
Martinique (2002), and Saint Barth (2001).

In the rest of Latin America and the Caribbean, the use
of waste incinerators is limited to hazardous waste; in
some cases, they are used by health services, where emis-
sion standards are on par with those of industrialized
countries, which is not the case for regional authorities.
Some hazardous wastes, such as burnt oil, rags perme-
ated with fuel, and tires, among others, are often used
as alternative fuel for the cement kilns of the region,

reducing the use of virgin fuel.

In recent years, the use of different waste-to-energy
(WtE) incineration technologies has spread throughout
the developed world. According to Columbia Univer-
sity’s Earth Engineering Center, in 2007, there were
nearly 90 active WtE plants in the U.S. and approxi-
mately 400 in the countries of Europe combined, which
process a combined total of 77 million tons of waste
and generate nearly 50 TWh of electricity per year®.
The growing cost of waste treatment and final disposal,
together with rules that incentivize the use of new tech-
nologies to reduce contamination, have been the decid-
ing factors that have led to this development. However,
in LAC there has not been a large-scale use of WtE
thermal treatment technology for USW management;
it is in use only in the previously mentioned Caribbean
nations, although pre-feasibility studies are underway,
especially in Brazil and Chile.

44 The energy measure 50 TWh is equivalent to
50,000,000 MWh.

The reasons for the lack of WtE projects have historically
been: a) the high level of capital investment needed for
technology that is highly complex and requires highly
qualified personnel to operate, b) the low calorific value
of the waste generated in LAC, which includes a high
percentage of wet food waste, is not conducive to the
optimal productivity of the technology (it is only plau-
sible to achieve the ideal calorific values of 6 or 7 M]J/Kg
in large cities with high levels of commercial and indus-
trial development), and c¢) the difficulty of supplying a
steady amount of combustible waste, with weekly varia-
tions not exceeding 20%*: Additionally, the monopo-
listic character of the energy market in various countries
of the region creates resistance to the establishment of a
sales price that would make these projects economically

viable.

Presently, the governments of the region are consider-
ing this SW treatment option, given the saturation of
the various sanitary landfills used by the large cities of
LAC, the high social and political costs of designating
additional lots for new adequate final disposal solutions,
the availability of new sources of financing to develop
alternative energy solutions, and the advances made in
WiE thermal treatment technologies in terms of mod-
ern techniques that are more efficient and do not con-
taminate. Decisions should be based on the results of

feasibility studies on a case-by-case basis.

45 Rand, T., J. Haukohl and U. Marxen. (2000). Mu-
nicipal Solid Waste Incineration: A Decision-Maker’s Guide.
Washington, DC: The World Bank.
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Waste treatment becomes more feasible when waste is sepa-

rated out. In LAG, recycling in sorting plants is not currently
a formalized practice. Informal recycling, on the other hand,
is widely practiced, but the amounts recycled are not known.

Composting, practiced in numerous occasions in LAC, could

receive a strong boost from the carbon market.

The practice of SW incineration is practically nonexistent in

LAC, but more efficient WtE thermal treatment technologies
could make this a viable treatment option in larger cities; the

matter should be studied on a case-by-case basis

FINAL DISPOSAL

Final disposal of USW in LAC continues to be one of
the most difficult USW management problems to re-
solve in the region. Sanitary landfills represent the most
widely used method to dispose of solid waste in an eco-
nomical and environmentally safe manner. Even so, the
adequate final disposal of waste in sanitary landfills cov-
ers only 54.4% of the population; strictly speaking, the
semantic differences of the term among countries could
make this an overestimation.

The term “sanitary landfill” with respect to the confine-
ment of municipal solid waste is understood to mean
the spacing, placement, and compacting of waste on
an impermeable bed and its burying with earth or an-
other inert material on at least a daily basis in order to
control the proliferation of vectors and to adequately
control gases and leaching so as to avoid environmental
contamination and protect the health of the popula-
tion. A sanitary landfill is the product of an engineering
project, with controlled access, weighing, and no waste

pickers on site.

The term “controlled dumpsite” has begun to be used

assiduously in the last ten years to refer to open air

dumps that are controlled to some extent or to sanitary
landfills that have been gradually abandoned over the
years and have lost the traits necessary to consider them
as such. This causes confusion among the population
of the municipality, which, thinking that a dumpsite is
a sanitary landfill, does not support this form of final
disposal. In LAC, 18.5% of the population is covered
by the use of controlled dumpsites.

Open air dumpsites represent one of the most highly
contaminating SW management practices; they are det-
rimental to both the environment and public health.
The term refers to sites where waste is dumped indis-
criminately, without any care or treatment. In LAC,
23.3% of the population is covered by the use of open
air dumpsites. In both controlled and open air dump-
sites, it is common to find people (men, women, and
children) working in unhealthy conditions as waste

pickers, separating out the recyclable materials.

The case of Paraguay is illustrative of this problem.
Through pressure from the national legislature (which
penalizes the illegal processing of waste), 21 prelimi-
nary investigations are underway (administrative crimi-
nal proceedings) on municipal dumpsites and 13 on
clandestine dumpsites, scrutinizing the actions of pub-

lic officials in the municipalities where the dumpsites
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are located for improper final disposal. In their defense,
the officials argue that they lacked the resources to man-
age improvements of the infrastructure and operations
at these sites.

Other inadequate and highly contaminating practices
of SW final disposal in LAC include open air burning

TABLE 29: FINAL DISPOSAL METHODS

CON-

(covering 2% of the LAC population), disposal in bod-
ies of water (covering 1.8% of the LAC population),
and disposal as animal feed and other practices that are
not recommended. All told, the waste of 27.1% of the
LAC population is disposed of without any precau-

tions, being burned or used as animal feed.

IN LAC (% OF POPULATION COVERED)

OTHER (IN BOD-

OPEN AIR OPEN AIR IES OF WATER,
COUNTRY TROLLED
DUMPSITE DUMPSITE BURNING AS ANIMAL
FEED, ETC.)
Argentina 64.7 9.9 24.6 0.8 0
Belize 0 0 85.2 14.8 0
Bolivia 44.7 16.4 10.6 1.9 26.3
Brazil 55 20.2 24.5 0 0.3
Chile 81.5 13.8 4.0 0 0.7
Colombia 81.8 4.1 12.5 1.2 0.3
Costa Rica 67.5 23.5 9.1 0 0
Dominican Rep. 33.7 24.5 31.6 10 0.2
Ecuador 30.2 46.3 20.5 0.8 2.1
El Salvador 78.2 0 13.8 7.3 0.6
Guatemala 15.4 9.6 69.8 0 5.1
Guyana - - - - -
Honduras 11.3 59.9 15 13.8 0
Jamaica 0 100 0 0 0
Mexico 65.6 12.1 12.4 5.9 4
Nicaragua 0 19.6 59.3 7.5 13.6
Panama 41.7 16 23.4 4.7 14.2
Paraguay 36.4 40.2 23.4 0 0
Peru 43.5 10.6 45.3 0.6 0
Uruguay 3.8 68.2 18.1 0 9.8
Venezuela 12.9 40.9 45.6 0.5 0
LAC 54.4 18.5 23.3 2 1.8

Source: EVAL 2010 software
- Information not available
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When analyzing the per country data, in addition to
the high sanitary landfill coverage in Colombia (81.8%)
and Chile (81.5%), it is worth noting the 78.2% cov-
erage attained by El Salvador, which likely reflects the
impact of the government decree prohibiting the use of
dumpsites by the end of 2007. On the negative side,
the use of open air dumpsites is high in Belize (cover-
ing 85.2% of the population), Guatemala (69.8%), and
Nicaragua (59.3%)“.The open air burning of waste and
its disposal in bodies of water and as animal feed are

especially troubling in Bolivia, Belize, Nicaragua, Hon-
duras, and Panama.

With respect to the population size of the various mu-
nicipalities, a direct relationship was generally found
between number of inhabitants and adequate final
waste disposal; at the same time, an inverse relationship
was found between population size and final disposal in
open air dumpsites. Tables 30 and 31 provide detailed
information on sanitary landfill and open air dumpsite

coverage by population size.

46 Currently, an IDB-supported project is being im-
plemented in Belize to provide for the final disposal in a sani-
tary landfill of the general waste of Belize City, the country’s
most populous municipality.

Photo: Eng. Pilar Tello (courteSy)
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TABLE 30: SANITARY LANDFILL COVERAGE BY POPULATION SIZE IN LAC (%)

COUNTRY| MICRO SMALL MEDIUM LARGE MEGA OVERALL

Argentina 24.5 62.7 89.4 64.7
Belize 0 - 0 - . 0
Bolivia 0 0 26 86.2 . 44.7
Brazil 35.2 46.3 45.5 65.3 100 55
Chile 50.7 54.5 90.5 100 . 81.5
Colombia 65.1 56.5 78 100 100 81.8
Costa Rica 0 63.1 69.8 100 . 67.5
Pomin 0 0 24.6 81.2 § 33.7
can Rep.

Ecuador 15.4 13.5 15.9 53.1 . 30.2
El Salvador 76.9 82.4 74.9 85 . 78.2
Guatemala 0 0 7.8 85 . 15.4
Guyana - - 0 - - -
Honduras 0 13.7 29.3 0 . 11.3
Jamaica 0 0 0 0 . 0
Mexico 33.6 29.4 76.9 95.6 0 65.6
Nicaragua - 0 0 0 . 0
Panama 0 0 39.1 100 . 41.7
Paraguay 28.9 28.6 30 100 . 36.4
Peru 0 0 5.4 55.7 100 43.5
Uruguay 0 0 26.8 0 . 3.8
Venezuela 0 0 12 21.5 . 12.9
LAC 33.4 34.4 49.3 73.7 78.3 54.4

Source: EVAL 2010 software.
Micro: £15,000 inhabitants; Small: 15,001 — 50,000 inhabitants; Medium: 50,001 — 300,000 inhabitants; Large: 300,001 —
5,000,000 inhabitants; Mega > 5,000,000 inhabitants
- Information not available
..No population of this size
*Not enough data to calculate the aggregated variable at country level
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TABLE 31: OPEN AIR DUMPSITE COVERAGE BY POPULATION SIZE IN LAC (%)

Argentina 75.4 57.8
Belize 80 -
Bolivia 50.8 40.2
Brazil 62.8 44.7
Chile 1.5 20.7
Colombia 21.4 36.9
Costa Rica 23.2 25.1
Dominican Rep. 71.3 69.4
Ecuador 73.4 46.5
El Salvador 11.1 10
Guatemala 100 100
Guyana - -
Honduras 40.2 19.1
Jamaica 0 0
Mexico 39.7 40.5
Nicaragua - 75.9
Panama 74.7 47.6
Paraguay 27.8 14.3
Peru 53.5 89.8
Uruguay 28.2 27
Venezuela 100 61.3
LAC 51.3 46.5

25 5.2 24.6
90 - 85.2
6.2 0 . 10.6
15.7 8.3 0 24.5
0 0 . 4.0
9.6 0 0 12.5
0 0 9.1
21.9 0 31.6
23.7 0 20.5
17.5 10 13.8
53.4 0 . 69.8
100 - - *
0 0 .. 15
0 0 . 0
7.2 0.2 0 12.4
71.1 10 59.3
11.5 0 23.4
33.3 0 . 23.4
84.8 18.5 0 45.3
36.6 0 18.1
45.1 35.5 45.6
22.2 6.3 - 23.3

Source: EVAL 2010 software.
Micro: <15,000 inhabitants; Small: 15,001 — 50,000 inhabitants; Medium: 50,001 — 300,000 inhabitants; Large: 300,001 —
5,000,000 inhabitants; Mega > 5,000,000 inhabitants
- Information not available

..No population of this size

*Not enough data to calculate the aggregated variable at country level

Comparing estimated values from EVAL 2002 and
EVAL 2010 (see Figure 27), a significant increase in
sanitary landfill coverage is notable, from 22.6% to
54.4%. This increase can be explained in part by the
slight re-conversion of controlled dumpsites (their use
decreased from 23.7% to 18.5%), but it seems to be
mainly the result of a marked decrease in the use of
open air dumpsites, from 45.3% to 23.3%, which leads
to the assumption that they are being closed and re-

placed with sanitary landfills. To illustrate, huge reduc-
tions in the use of open air dumpsites were observed in
Colombia (from 54% to 12.5%), Brazil (from 59.6%
to 24.5%), and Mexico (from 40% to 12.4%), which
explains to a large extent the aggregate values for LAC.

In the case of Colombia, the government successfully
launched the “Colombia without Open Air Dumps”
plan in 2005, which resulted in a noteworthy reduction

in open air dumpsites. In the case of Mexico, although
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there was not a specific plan to attack this problem,
national and state rulemaking made progress in this
area, and various municipalities with large populations
showed the political will to tackle the problem, either by

constructing new sanitary landfills or improving con-

trolled dumpsites. The cities of Puebla and Queretaro
are examples of the latter. The same phenomenon oc-
curred in Brazil in states such as Sao Paulo and cities

such as Rio de Janeiro and Porto Alegre.

FIGURE 27: COVERAGE OF FINAL DISPOSAL METHODS IN LAC - 2002/2010

% = 2002

60

54.4

Controlled
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Sanitary
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= 2010

Open Air Other

Dumpbsite

Source: EVAL 2010 software

Beyond the specific reasons previously identified, in
general terms, the decrease in the use of dumpsites
from 2002 to 2010 and the more than doubling of the
population covered by sanitary landfills are notewor-
thy achievements that were the result of two additional
factors. First, the region saw an increase in projects to
utilize biogas from landfills due to the availability of
financing through carbon certificates. This mechanism
provides annual payments for methane emission reduc-
tions. This financing is based on results, which means
that it becomes available only when projected meth-
ane emission reductions are effectively achieved; this is

determined by a verifiable monitoring of the project’s

performance. Consequently, carbon certificate financ-
ing motivates sanitary landfill operators to introduce
substantial design and operational improvements aimed
at generating and collecting more biogas (such as leach-
ate collection and control systems, better daily and fi-
nal coverage, improved compacting, and operational
monitoring, among others). In simple terms, only a
well-designed and operated sanitary landfill can pro-
duce methane emission reductions and receive monies

through carbon certificates.

The second factor is the already mentioned tendency

toward larger regional dumpsites; this option is increas-
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ingly chosen because of the significant economy of
scale it provides, which reduces the cost per ton of the
disposed waste. Additionally, larger dumpsites make it
more feasible to efficiently generate and collect biogas,
which in turn makes it easier to attract more carbon fi-

nancing at a lower cost. Further, regional sanitary land-
fills make it much easier to enforce regulations more
efficiently, leading to the closure of open air dumpsites
and introducing improvements in the supervision of

operations and the maintenance of records.

REGIONAL SANITARY LANDFILLS AND BIOGAS IN
MONTERREY, STATE OF NUEVO LEON, MEXICO

As previously mentioned (see page 68), SIMEPRODESO operates three transfer stations and 14 re-
gional sanitary landfills throughout the State of Nuevo Leon, Mexico. One of these, Salinas Victoria,
located north of the Monterrey metropolitan area, includes a recycling plant with capacity to process
1,000 tons of mixed waste per day and receives 750 trucks transporting 4,500 tons of waste daily.

In the enclosed area of the Salinas Victoria landfill, SIMEPRODESO and the private company Bio-
electric of Monterrey created the company Bioenergy of Nuevo Leon to operate a power plant that
generates electricity with biogas captured from the landfill; Bioenergy of Nuevo Leon has been run-
ning this operation since September 19, 2003. Following completion of the project’s first two phases
(Monterrey I and II), the plant’s installed capacity is 12.72 Mw; phases three and four will increase
this capacity to 17 Mw, making Bioenergy of Nuevo Leon’s plant, the third largest in the world in
terms of generation capacity.

As of February 2010, nearly 85,000 tons of methane gas emissions have been avoided thanks to the
plant’s operation, which has generated 409,000 MWh of electricity. The energy generated has been
used for public lighting in the City of Monterrey and its greater urban area, including the munici-
palities of San Nicolas de los Garza, Guadalupe, Apodaca, Santa Catarina, General Escobedo, and
San Pedro Garza Garcia, and also to provide power for two subway lines, the Government Palace,
Monterrey’s Macroplaza, Nuevo Leon’s Family Assistance System (DIF), and the water and drainage
system of the metropolitan area of the City of Monterrey.
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EVAL 2010 estimated that the waste of 54.4% of the inhabitants
of LAC are disposed of in sanitary landfills, a significant increase
from the 22.6% registered in EVAL 2002. At the same time, the
use of open air dumpsites decreased from 45.3% to 23.37%.

The engines that drove this notable improvement in SW final
disposal are new regulations, the political will of governments,
carbon market financing, and the adoption of re-

gional final disposal methods.
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SORTING AND
RECYCLING BY THE
INFORMAL SECTOR

The population segment engaged in informal USW
management activities lives in socio-economic condi-
tions of extreme poverty. These conditions are charac-
terized by precarious housing, overcrowding, and the

lack of services. As to education, schooling levels are
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PAHO estimated the number of people in the infor-
mal SW management sector at 500,000 in 2005%.
EVAL 2010 estimated 8.57 waste pickers per 10,000
inhabitants in LAC, which adds up to slightly more
than 400,000 for the entire region, coinciding with
the PAHO 2005 estimate. It should be noted that
this population is constantly changing and difficult to
count. Some estimates place the number at 3.8 million

people®. Further, the scarcity of information available

47 PAHO: Report on the Regional Evaluation of Mu-
nicipal Solid Waste Management Services in Latin America
and the Caribbean, 2005.

48 Medina, Martin: Community-Based Recycling Ini-
tiatives, Grassroots Devcl()pmcnt; 2008.

very low and the dropout rate for children and adoles-

cents is high. It is a sector marked by social exclusion.

Known as “pepenadores” in Mexico, “catadores” in Bra-
zil, “cartoneros” and “cirujas” in Argentina (depend-
ing on whether they do the sorting in the streets or at
the dumpsites), “cachureros” in Chile, “chamberos” in
Ecuador, “cirujas” in the Dominican Republic, “hur-
gadores” in El Salvador, and “segregadores” in Peru,
throughout the cities of LAC there are a great number
of people who collect, sort, and commercialize materi-
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income.

in the municipalities made it impossible to gather com-
plete information; therefore, the EVAL 2010 estimate
may be considered conservative. Tables 32 and 33 show
the EVAL 2010 estimates on the number of waste pick-
ers per 10,000 inhabitants and in total for the different
countries of LAC:
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TABLE 32: NUMBER OF WASTE PICKERS
PER 10,000 INHABITANTS IN LAC

- (B) IN COL- (D) IN
IN OR- (A) AT SORT- SUBTOTAL
COUNTRY LECTION OTHER
GANIZA- ING PLANTS (A+B+C+D)
SERVICES PLACES
TIONS

Argentina 3.85 1.91 14.68 3.19 0.71 20.49
Belize - - - 11.73 - 11.73
Bolivia 1.87 0 0.57 1.67 4.31 6.55
Brazil 1.77 1.19 0 2.22 1.7 5.11
Chile 0 0 0.39 0.46 - 0.85
Colombia 3.88 5.74 14.51 * 9.73 29.98
Costa Rica * 0.43 * * * *
Dom. Rep. . - * 7.06 - 7.06
Ecuador * 1.23 1.42 2.21 * 4.86
El Salvador * * * - 2.39 *
Guatemala 0 2.12 0.09 0.67 * 2.88
Guyana - - - - - -
Honduras 0.81 0.16 0.35 0.25 0.46 1.22
Jamaica - - - - . -
Mexico 0.93 0.57 0.47 0.42 1.84 3.3
Nicaragua - 8.03 2.51 1.81 - 12.35
Panama * 9.77 3.66 9.76 - 23.19
Paraguay 0 1.64 0.44 3.2 2.84 8.12
Peru 0.22 0.11 1.46 0.86 1.8 4.23
Uruguay 0.51 3.3 15.11 2.74 2.99 24.14
Venezuela 0 0 0 2.07 * 2.07
LAC 1.61 1.47 2.74 1.82 2.54 8.57

Source: EVAL 2010 software.
- Information not available
* Not enough data to calculate the aggregated variable at country level
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TABLE 33: TOTAL NUMBER OF WASTE PICKERS IN LAC

(B) IN

GROUPED A) AT D) IN
COUNTRY | IN ORGA- SéRTING SIoinUEC- (()T)HER SO
NIZATIONS | PLANTS - PLaces | ABFCHD)
SERVICES
Argentina 14,465 7,176 55,156 11,985 2,668 76,985
Belize - - 192 - 192
Bolivia 1,248 - 380 1,115 2,877 4,372
Brazil 29,930 20,123 37,540 28,747 86,409
Chile - - 595 702 - 1,296
Colombia 13,486 19,951 50,434 * 33,820 104,204
Costa Rica * 129 * * *
B, K, : : 2,355 . 2,355
Ecuador * 1,134 1,310 2,038 * 4,482
El Salvador * * - 952 -
Guatemala - 1,508 64 476 * 2,048
Guyana - - - - -
Honduras 318 63 138 98 181 479
Jamaica - - - - -
Mexico 8,009 4,908 4,047 3,617 15,845 28,417
Nicaragua = 2,680 837 604 = 4,121
Panama * 2,564 960 2,561 - 6,085
Paraguay = 651 175 1,271 1,128 3,225
Peru 499 250 3,312 1,951 4,084 9,597
Uruguay 159 1,029 4,713 855 933 7,529
Venezuela - - 5,612 * 5,612
LAC 75,470 68,907 128,439 85,314 119,064 401,725

Source: EVAL 2010 software and information available online from the United Nations Population Division.

- Information not available

Informal recyclers work under dangerous, unsanitary
conditions, exposed to high levels of job insecurity
without any kind of occupational safety control or ac-
cess to social services. Their work shifts are long and
their methods of work rudimentary. They do not use
any personal protective equipment, working directly
with their hands and through intermediaries that set

prices and the forms of payment®.

49 Terraza, Horacio e Sturzenegger, Germdn: Dindmi-
cas de Organizacién de los Recicladores Informales, Tres ca-
sos de estudio em América Latina, 2010.

* Not enough data to calculate the aggregated variable at country level

In some countries, the waste collected by the informal
recyclers in the streets is transported to an informal stor-
age center (this is sometimes someone’s house) where
they are classified so that they can be later sold to the in-
termediaries that commercialize recycled materials. The
materials that are not commercialized (rejected by the
intermediaries) tend to be abandoned in an indiscrimi-
nate manner, usually in drainage ditches and public

roadways. In general, the involvement of an intermedi-
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ary that provides storage and/or transportation implies
the exploitation of these waste pickers who likely sell
the sorted material at prices significantly below the mar-
ket value. This leads to diverse social, environmental,
and management problems. Municipalities have very
limited experience in dealing with these problems and
finding solutions for them. The formalization of these
groups as part of the municipal management system is

still an emerging practice.

A similar situation exists at open air dumpsites. In these
cases, there exists a greater level of experience in terms
of incorporating the informal groups into the compre-
hensive management system, since the problem was
first faced where actions were intended to close dump-
sites in order to establish sanitary landfills. Although the
examples of success are few, the leading cause of failure,
not only from the social perspective but also in the con-
struction of infrastructure itself, has been identified as
the lack of a program led by municipal authorities to

incorporate the informal groups into the formal system.

Nevertheless, some groups of informal recyclers have
managed to leave behind these unfavorable work con-
ditions and, through their own initiative, have formed
organizations of recyclers, cooperatives, unions, micro-
enterprises, associations or other forms of organizing
and formalizing their activities. It is estimated that in
Latin America there are 1,000 such organizations dis-
seminated throughout the region, more than in any
other region of the world®. According to the numbers
obtained in EVAL 2010, there are 1.61 waste pickers
per 10,000 inhabitants that work under some form of
organization, representing slightly less than 20% of to-
tal recyclers.

In Colombia, according to the recycling associations,
recycling has been practiced for more than 60 years,
with approximately 20,000 families subsisting through
the recovery and commercialization of recyclable mate-
rials. Of these families, 30% are associated with the Na-
tional Association of Recyclers (ANR) and 70% work
independently. Further, EVAL 2010 estimated that
there are 100,000 informal urban waste recyclers in Co-
lombia, which makes it the Latin American nation with

the greatest number of waste pickers, followed by Bra-

50 Terraza, H. and Sturzenegger, G., work cited.

zil and Argentina. In general terms, according to ANR,
the recyclers union is characterized by a low capacity to
recover, store, and transform recyclables (infrastructure
and equipment), which prevents it from adding value
and increasing revenues. For this reason, its economic,
financial, and organizational conditions are either defi-
cient or nonexistent, which results in low to subhuman
living conditions without health and welfare services,
and no social and labor guarantees. This forces many to

work through intermediaries.

In Brazil, in the late 1980s and early 1990s, associa-
tions of catadores such as COOPAMARE in Sao Paulo
and ASMARE in Belo Horizonte began receiving the
support of social movements, and civil society and re-
ligious organizations, which transformed them in stra-
tegic partners in the process of dialoguing with mu-
nicipal governments’. More than the relevance they
acquired through Brazil’s recently-passed Law on Solid
Waste, this growing importance was accompanied by
significant regulatory changes, the most consequential
of which includes passage of Decree 5,940/60, institut-
ing selective collection in federal public organizations
(totaling more than 10,000 entities) and delivery of the
recyclable materials to organizations of catadores. The
passage of Law 11,445/07 is another important posi-
tive regulatory development; it exempts catadores, as-
sociations, and cooperatives from the national contract
licitation process for municipal selective collection pro-
grams. There are presently four municipal selective col-
lection programs that involve a considerable number of
organized catadores: 450 in Porto Alegre, 700 in Sao
Paulo, 380 in Belo Horizonte, and 400 in Londrina.
The latter case is described in detail in the box.

51 Terraza, H. and Sturzenegger, G., work cited.
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INTEGRATION OF INFORMAL RECYCLERS IN
LONDRINA, STATE OF PARANA, BRAZIL

Londrina is a city of nearly 500,000 inhabitants located in the State of Parana in southern
Brazil. It generates 390 t of solid waste daily, of which 90 t is recycled (23%); this is one of the
highest levels of recyclable materials recovery in Latin America. This achievement is accompa-
nied by another; among the highest levels of selective collection coverage (90%) in the region.

These high levels can be attributed mainly to the Recycling Lives program, launched in 2001
with the initial goal of incorporating the catadores of an open air dumpsite that the govern-
ment wished to close into the municipal plant’s formal selective collection and sorting system;
an NGO helped the catadores organize. Later, the program was expanded to include catadores
who worked the roadways, increasing the collection area and the number of participating as-
sociations, which grew from 13 in 2001 to 23 in 2002 and 33 in 2009.

The 400 catadores currently participating in the program (a high percentage of which are wom-
en) provide selective collection services in 33 sectors of the city. The municipality segmented
the city in these sectors with the objective of dividing the job among the 33 associations par-
ticipating in the program, thus avoiding competition and guaranteeing access to areas of good
recycling production for all of them. In each sector, the catadores are responsible for door-
to-door collection of recyclables as well as the sorting of the collected material and its later
commercialization. The collection service is monitored by municipal supervisors and by the
population through a citizen assistance service (SAC).

The collected material is stored in different parts of the city (Bandeiras), and then it is the re-
sponsibility of the regular collection service to transport it to sorting centers (triagem). There
are 33 centers, one per organization, that are operated in regular eight-hour shifts and provide
workers with the opportunity to earn a salary of US$231 per month on average. Afterwards,
the catadores decide which materials to commercialize themselves and which through CEPEVE
(a center where the material is weighed, pressed, and sold). Since 2001, CEPEVE has operated
in a municipal warehouse in the outskirts of the city. It is managed by a board comprised of
representatives from the 20 participating organizations and possesses two 500 kg scales and
eight presses, used to weigh and press the material prior to sale. The sales prices commanded
by CEPEVE are significantly higher than those obtained through the independent sale of the
material, but the payment period is longer.

It costs the municipality US$115,000 per month to run this collection, sorting, and recycling
program. These costs are incurred through the transportation of recyclables from Bandeiras to
triagems, and from there to CEPEVE (in the case of materials that are slated to be commercial-
ized through that organization). This sum represents nearly 30% of the monthly amount the
municipality allocates to regular collection services and the operation of a sanitary landfill.
Municipal resources for USW management are billed together with the public cleaning fee
through the property tax bill (IPTU) and the receipts are deposited in Londrina’s urbanization
fund (FUL). The estimated cost of selective collection and recycling is about US$40/ton, which
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is less than Brazil’s average for regular collection. It should be noted that the reduction of waste
destined for final disposal extends the useful life of the sanitary landfill and lessens the number
of collection vehicles needed, as well as the costs of transportation and final disposal.

The case of Londrina also owes its success to a contract modality for regular waste collection

services by overall costs, which incentivizes the collection company to support the reduction of

solid waste generation and recycling, in contrast to the incentives that are present in a contract

that pays per ton collected. Presently, the contract modalities for selective collecting by cata-
dores cooperatives specified in Law 11,445/07 opens the possibility for direct payment, which
has the potential to significantly increase the income of catadores.

Generally, recyclers with ties to some form of orga-
nization tend to have better working conditions. The
benefits are derived primarily from greater volumes,
higher sales prices, less reliance on intermediaries, and
increased possibilities to add value to the materials. Fur-
ther, once legally constituted, the organizations are able
to negotiate contracts with local governments, which
facilitates their integration into the formal SW manage-
ment system, and able to enter into agreements with
NGOs and international organizations, which facili-

tates their access to financing,.
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The growth of organizations of recyclers and their in-
clusion in municipal selective collection programs de-
pends to a large extent on a regulatory framework that
recognizes them as stakeholders with the ability to as-
sume legal and institutional commitments. It is no co-
incidence that Brazil and Colombia, two countries with
such regulatory frameworks in place, are the most ad-
vanced countries in the region with respect to formal-
izing relationships with this informal sector. It was, in
fact, in Bogota, Colombia, where, on March 4, 2008, at
the Third Conference of Latin American Recyclers, the

following declaration was issued:
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DECLARATION OF THE THIRD CONFERENCE
OF LATIN AMERICAN RECYCLERS

In Bogota, between March 1st and 4th of 2008, the delegates of 15 Latin-American countries—
Argentina, Chile, Peru, Brazil, Bolivia, Mexico, Puerto Rico, Costa Rica, Guatemala, Ecua-
dor, Paraguay, Venezuela, Nicaragua, Haiti, and Colombia—gathered as members of grass-
roots organizations of recyclers, also known as pepenadores, cartoneros, cirujas, clasificadores,
buceadores, guajeros, minadores, catadores, thawis, barequeros, and by countless other names,
depending on where they work.

In the framework of the Third Latin American Congress of Recyclers, we declare, before the
public, our governments, society in general, cooperative agencies, and our own organizations,
our commitment to the following:

1. Promote worldwide awareness of the recycling profession and its organizations through the
creation of venues for discussion and the development of strategies for an active presence at
those venues.

2. Undertake actions and create strategies to raise awareness of the Latin American Network of
Recyclers (R.L.O.R.) and certify the work and professional status of recyclers and our organiza-
tions.

3. Commit to sharing knowledge with recyclers and their national organizations, its local struc-
tures, and the members of different movements.

4. Promote the advancement of recyclers and their organizations in the value chain, so as to
cy g
gain access to and a share in the revenues generated by the activity.

5. Contribute, in a joint effort from within each one’s country, to the global mobilization for
the proclamation of an International Day of the Recycler, aimed at raising awareness of both
the activity and of the people who perform it.

6. Congress participants demand that public authorities and governments prioritize the in-
volvement of organizations of recyclers in solid waste management systems, creating the con-
ditions required for their effective inclusion through economic, social, and environmental ac-
tions.

7. Review laws and public policies to ensure they are formulated to effectively include organiza-
tions of recyclers in the decision-making process.
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8. The participating organizations commit to raising awareness and to providing both training
and professional development for the recycling profession.

9. We commit to promoting contact with the greatest number of recyclers and their organiza-
tions throughout the world.

10. Advance the fight for control of the recycling production value chain and its revenues in
international, regional, and local committees, through networks and production centers.

11. Strive toward fulfilling the objectives proclaimed in the Second Latin American Congress
of Recyclers.

EVAL 2010 estimated that there are 8.57 waste pickers per
10,000 inhabitants in LAC, which totals approximately
400,000 people.

The informal and dangerous labor conditions under which
waste pickers operate leads to diverse social, environmental,
and management problems. Municipalities have very limited
experience in dealing with these problems and finding solu-
tions for them. The formalization of these groups as part of
the municipal management system is a valid solution, but one
that is still an emerging practice in the region; only 19% of the

waste pickers are part of an organization.

The leading cause of failure for projects aimed at closing down
open air dumpsites and opening up sanitary landfills has been
identified as the lack of a program led by municipal authori-
ties to incorporate informal groups into the formal system.
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CONCLUSIONS,

TRENDS

AND FUTURE ACTIONS

The information obtained in EVAL 2010 and the prog-
ress identified signals that a growing number of LAC
governments are aware of the negative impacts of poor
SW management on the population and the environ-
ment. The progress documented over the past eight
years in terms of policies, regulations, and service cover-
age leads us to this conclusion. Nonetheless, the road
to adequate SW management has just begun. Various
courses of action need to be strengthened to achieve the

common goal of the sector’s sustainable development

in LAC.

In a well-structured sector, the interaction between
the agents involved in the sector and the activities per-
formed should unfold in an economically, environmen-
tally, and socially sustainable manner. In this sense, it
is encouraging that LAC governments have begun to
include on their national agendas, issues such as the role

of national, regional, and municipal entities in the plan-

ning and regulation of services, the reduction and re-
cycling of waste, the need for the formal integration of
waste pickers, the adequate final disposal of solid waste,
and the relationship between the sector and the process

of climate change.

The efforts undertaken by LAC nations to extend ser-
vice coverage have been significant. Between 2001 and
2008, the LAC population in need of urban cleaning
services increased by 15.6% to 63.1 million people.
During this period, not only did SW management ser-
vices incorporate this natural population growth, but
also significantly increased their coverage rates. Total
street sweeping coverage increased by 10%, from 72%
to 82.3% (93 million people), collection service cover-
age increased from 81% to 93.4% (109 million people),
and final disposal coverage through sanitary landfills
grew by a factor of nearly 2.5, from 22.5% in 2002 to
54.4% in 2010, which means adequate final disposal
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for the waste generated by 225 million people, nearly
164 million people more than in 2002. The percentage
of waste transferred decreased between 2002 and 2010,
from 37.9% to 28.2%, although the inclusion of new
countries like Brazil and Colombia improved the repre-
sentativeness of the statistic to a large degree. It should
be noted that improvements in service coverage are not
uniform throughout the region, nor are they in differ-

ent localities within the same country.

Clearly, one of the determining factors for high levels of
adequate final disposal is the implementation of regula-
tions that include stringent requirements with regard
to final disposal; these regulations prohibit the use of
open air dumpsites, define the specific technical char-
acteristics that an adequate solution should have, and,
more importantly, have the support of national and
subnational government authorities, who have shown
the political will to enforce these regulations. In gen-
eral, the region has made significant progress in regulat-
ing the sector, with the passage of a law on solid waste
at the macro-level in seven countries: Argentina, Peru,
Paraguay, Mexico, Venezuela, Costa Rica, and Brazil. It
should be noted that all these national laws stress the
need to implement waste valorization, sort-at-source,
and recycling programs, and to find the means to at-
tain the financial sustainability of services. The concept
of the production/consumption cycle of materials is
also starting to manifest itself in some laws that include
shared responsibility for waste. At present, it is impor-
tant to increase enforcement mechanisms for these reg-

ulations.

Improvements in regulations for the sector are likely
the result of the establishment of policies and the for-
mulation of plans for the sector that have developed in
recent years; there has been a tendency toward official
standardization in this regard, with most LAC coun-
tries placing the authority for SW management under
their national environment ministry, with subnational
governments responsible for the planning of concrete
and applicable solutions. Although awareness of the
need for planning has been a key to the progress made,
the actual development of adequate solid waste man-
agement plans at the regional and municipal levels has
lagged far behind in some countries, which undermines

efforts to coordinate the activities of the actors involved

and to foster cooperation toward common goals. In cas-
es where the guidance of a national or regional plan was
missing, the municipalities took it upon themselves to
develop comprehensive solid waste management plans.
Even so, less than 20% of LAC municipalities have ad-
equate plans. The lack of reliable information impedes
the adequate planning of solid waste management, as
well as the actual management of solid waste.

In a related matter, the growing practice of regional
organization for provision of final disposal services has
led to a marked improvement in final disposal indica-
tors. The trend toward a greater use of regional sanitary
landfills is driven by the significant economy of scale it
provides municipalities, reducing the cost per ton of the
waste deposited. This solution is particularly important
in the design of waste management systems in medium,
small, and micro- municipalities, where increases in ser-

vice coverage have not yet improved significantly.

To a lesser degree, another factor that explains the sig-
nificant progress made in final disposal is the spread of
carbon finance mechanisms, such as the CDM; Brazil
and Mexico, for example, are the countries ranked third
and fourth in the world in terms of the number of ap-
proved CDM projects. Beyond the growing awareness
on the part of the population and governments of the
impacts of climate change and the vulnerability of the
planet, availability of these resources have been one of
the major incentives, for both the public and the private
sectors, to improve the final disposal of solid waste in or-
der to avoid the methane gas emissions from inadequate
disposal sites; methane gas emissions represent the sec-
tor’s most significant contribution to global greenhouse
gas emissions. Of the CDM projects registered in LAC,
25% are municipal solid waste management and dis-

posal projects.

One factor that is still pending and that could help
improve the sector’s indicators, in general, is the de-
velopment of a regulatory framework for services. The
absence of a regulator or an institution at the national
level to guide municipalities in the formulation of ser-
vice contracts contributes to a lack of correlation be-
tween the service desired and the amount paid for it.
The greatest need is in the economic-financial aspects

of service provision, where there is neither a designated
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regulator nor an adequate legal framework for one to

perform that function.

As occurs in the provision of other public services, gov-
ernments should regulate the sector’s fees and rates,
considering the economic-financial sustainability of
providers that are to deliver service of a predetermined
quality, actual and projected investment, operational
costs and earnings, fair remuneration for contractors,
and the population’s ability to pay. When necessary, a
progressive subsidy system should be implemented. It
is especially important to improve the areas of cost ac-
countability, budget determination, and information
management, as well as to introduce improvements in
the area of cost recovery. Colombia and Chile are the
only two countries in the region that can be cited as

examples of the successful regulation of services.

Unit costs for services have increased significantly over
the past eight years, due in large part to appreciation
of the Brazilian real and other currencies in the region
during this period. At the same time, the costs of fuel,
labor, and other elements continued to rise and the
technology used to provide services was modernized,
leading to service quality improvements in some cas-
es. From EVAL 2002 to EVAL 2010, the per ton unit
cost of collecting, transferring, and disposing of solid
waste increased nearly 42%, from US$47/ton to almost

US$67/ton.

Additionally, billing for solid waste management servic-
es is not a widespread practice in the region; only about
65% of municipalities bill for the service. In the face of
increased costs, the failure to bill, and the absence of
regulation in terms of the sector’s fees and rates, makes
the recovery of costs difficult to achieve, and, therefore,
other municipal funds are used to pay service costs.
In 2002, it was estimated that, on average, COSt recov-
ery was less than 47%. Considering the information
obtained by EVAL 2010 with respect to the amounts
billed for services, unit costs, waste generation, and ser-
vice coverage, it is estimated that, on average, Cost re-
covery rose to 51.6%, which clearly makes it impossible

to achieve the financial sustainability of services.

An option to improve the financial sustainability of ser-
vices could be the generalized use of joint payment sys-

tems with other public service providers. This approach

makes use of payment system structures that are already
in place and have a proven track record, thereby provid-
ing several benefits, including economies of scale and
a higher bill payment percentage. Only 22% of mu-
nicipalities bill 28% of the LAC population for services
through the payment systems of other public services

such as electricity, water, and sanitation.

Current levels of economic and demographic growth, as
well as the increase in urbanization, make the related in-
crease in solid waste generation unsustainable. Despite
the special pressure this places on the metropolitan ar-
eas of major cities in the region and of medium and
large cities, the population in general and its representa-
tives have yet to demonstrate awareness of this situa-
tion. LAC should redouble its efforts to minimize the
amounts of solid waste generated, collected, transferred,
and disposed of. The region should not only strive for
the financial sustainability of services, as previously
mentioned, but also for their environmental and social

sustainability.

Over the long-term, it is necessary for the region to de-
velop a management model that shifts away from the
present day basic concept of waste. Solid waste man-
agement should be based on a rational and sustainable
materials cycle, where the waste generated is viewed as
an environmental resource. This vision implies the ac-
ceptance of a high level of shared responsibility between
the state, the private sector, and the population; in some
cases, none of the three parties are willing to assume
responsibility in the short term. The most important
responsibility is the economic responsibility and how
it is shared between the parties. Although this issue is
not currently on regional agendas, it is imperative for
discussions based on a realistic analysis to begin im-
mediately. In the case of multilateral organizations, the
IDB favors sources of financing that are specifically for
the development of innovative practices that support
this vision based on the principles of the 3 R’s and the
generation of energy from waste when it is economi-
cally and environmentally viable. The debate on the
long-term responsibility of the product manufacturer
in the generation of waste is perhaps the matter in this
regard that needs to be most urgently addressed and re-
solved. The new vision proposed for the sector will not

only result in benefits for the environment in general,
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but should also be viewed specifically as a measure to
mitigate climate change, in as much as the use of virgin
prime materials will be reduced and fossil fuels substi-

tuted for with energy recovered from waste streams.

Although per capita waste generation has remained at
similar levels during the period, without a direct cor-
relation with the economic growth experienced by the
region, it is difficult to imagine that this is the result of a
growing awareness on the part of the population of the
need to reduce and minimize waste. Campaigns in this
respect should be strengthened and widened to include
the re-use of waste, its recycling, and the importance of

sort-at-source collection.

The formalized separation and recovery of recyclable
materials is not practiced on a large scale in the region;
there are few countries that have formal sorting and re-
cycling plants as part of the infrastructure in their com-
prehensive SW management system. Functioning selec-
tive collection programs are also rare. In general, these
are informal activities in the region that are undertaken

with the labor of waste pickers.

Wiaste pickers work in precarious, unsanitary conditions
and are one of the most vulnerable social groups. The
decrease in poverty and increass in employment that the
region experienced since 2002 have not had an impact
to a large degree on the number of waste pickers. This
can be due to the fact that there has not been sufficient
progress made in addressing the issue of income in-
equality in most countries of the region, as indicated by
the fact that LAC remains the most unequal region in
the world income-wise, implying that the situation in
terms of income for the lower population strata has not
largely changed. This can also be due in part to a strong
historical element: the crises suffered in the region in
the early years of this decade. The know-how obtained
as an waste picker at that time and the gradual advanc-
es in the improvement of working conditions and the
commercialization of waste products may serve to in-

duce some workers to continue in that line of work.

Nonetheless, during the past decade, there has been
growing awareness at the municipal level of the need
to begin to formalize the work of the informal sector in
LAC by incorporating these workers into a comprehen-

sive waste management system, giving them the role of
selective collection, sorting, and recycling, thereby rec-
ognizing the work they are already doing and providing
them a safety framework that makes it possible for them
to improve their quality of life. The social sustainability

of the services depends on this to a large degree.

Considering the results of EVAL 2002 and EVAL 2010,
and the documented advances in terms of policies,
regulations, and service coverage, the following future
courses of action are deemed necessary for the sector’s

development in the region:

* At the municipal level, we stress the following
courses of action: (i) strengthen all levels of local
government management and performance, (ii)
modernize administrative and financial systems,
(iii) improve the sector’s information systems, (iv)
create incentives to improve public performance
with respect to the environment for activities re-
lated to solid waste management, (v) encourage a
culture of payment for services, (vi) improve the
planning of comprehensive solid waste manage-
ment, (vii) ensure adherence to rules and stan-
dards for public health and environmental quality
in all phases of service, and (viii) promote training
and education in areas of specialized solid waste

management.

* At the national level, the following courses of ac-
tion are necessary: (i) consolidate solid waste man-
agement as a sector and institutionalize it, with
national goals and programs, (ii) provide institu-
tional organization for the sector to enable better
coordination between solid waste management
institutions, (iii) strengthen the aforementioned
financial sustainability of services, making it pos-
sible to recover costs, (iv) engage the participation
of private initiatives and civil society by associat-
ing the community with the public solid waste
management entities, (v) promote the economic
valorization of the sector in terms of job creation,
the exchange of goods and services, the construc-
tion of infrastructure, the reduction of risks, and
the development of micro-enterprises, and (vi)
strengthen the abilities of municipalities and cre-

ate market incentives.
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All of the above elements are part of a systematic vi-
sion change toward which the region should be guided.
Implementing it will take decades, but, in the economic
conditions are given to commence the change process.

It is essential that political decisions support the process.
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