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Abstract

Sao Paulo is the largest city in Brazil and the second in Latin America. Its domestic waste
production reached 3,515,678.96 tons in 2024. Historically, the city has a low recycling
rate, and several laws and policies have been implemented to reverse this situation. The
objective of this study was to investigate whether there have been advances in the recycling
of household solid waste in Sao Paulo 15 years after the National Solid Waste Policy, from
municipal and intra-urban perspectives. The extended period studied and segregated
data by regional administration represent the innovative approach of this manuscript. The
methodology consisted of a case study with an analysis of the legislation, official data
research and evaluation of goals, and socio-spatial distribution. The separate collection rate
grew from 0.69% in 2006 to 2.85% in 2024, but this volume represents less than 10% of the
target originally projected for the period. A socio-spatial inequality was found as well as a
lack of dedicated collection for the organic fraction. It can be concluded that progress is
incremental, but limited by structural barriers and urban inequities. Results indicate for
Sao Paulo and for other large cities, mainly in low and middle-income countries, recycling
success cannot depend on legislation as it is also correlated with demographic factors,
such as educational level, and to the need of targeted policies for a progressive increase in
source-separated recycling.

Keywords: recycling; household solid waste; urban solid waste; solid waste management;
environmental governance

1. Introduction

Municipal solid waste generation has risen steadily worldwide, placing increasing
pressure on waste management systems and threatening climate and resource efficiency
goals. Municipal waste recycling remains central to many cities” ambitions for a circular
economy and sustainable resource management [1]. Recycling and composting play a
crucial role in waste diversion and mitigating environmental impacts while reducing the
demand for new raw materials, a foundational concept to a circular economy [2].

The Municipality of Sao Paulo has consolidated itself as the largest city in Brazil, with
11,904,961 inhabitants in 2025 [3], and the largest gross domestic product (GDP) in the
country [4]. The generation of municipal solid waste (MSW) follows this demographic
and economic magnitude, demanding complex, challenging, multifaceted, and systemic
management, given the socioeconomic dynamism and physical limits of the urban territory.
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Despite clear policy directives, recycling performance remains very low and substantial
divergences persist among neighborhoods. These disparities highlight the need to better
understand the conditions that enable efficient recycling systems. Identifying the deter-
minants of recycling—economic, institutional, fiscal, educational, and sociodemographic
domains—is directly relevant to policymakers striving to close performance gaps and meet
sustainability targets [1].

The objective of this article was to verify the progress on the recycling of household
solid waste in the Municipality of Sao Paulo, in the period from 2006 to 2024, in order to
evaluate the results of the management of instruments, laws, and public policies approved
and put into practice. To date, no studies or technical reports are available from the
Sao Paulo municipal administration that evaluate the 19-year evolution of the selective
waste collection rate for recyclables in relation to household waste.

The study period of 2006-2024 is adequate as it encompasses both the enactment of
the National Solid Waste Policy of Brazil, other critical municipal policies, and a phase
of accelerating circular economy efforts. The present study aims to fill a research gap by
calculating the recycling rates in a long time-frame for the municipality as a whole, and
by administrative regions, pointing to selected explanatory determinants of municipal
waste recycling outcomes. Empirical research underscored the relevance of understanding
the determinants in shaping municipal waste recycling performance. The novelty of this
manuscript is that it deals with intra-urban determinants of unequal environmental issues.
Many articles have explored differences in recycling performance among countries [1] or
among cities [5], but intra-urban differences and their determinants have been scarcely
explored in the scientific literature.

Legally and operationally, the requirements for the management of MSW in Sao Paulo
are dictated by an overlapping of norms: the National Solid Waste Policy (NSWP)—(Law
No. 12305/2010) [6], and at the local level, the Municipal Integrated Solid Waste Manage-
ment Plan (MISWMP), approved and consolidated by Municipal Decree No. 54991 /2014 [7]
and by the regulation of the current Governance and Institutional Transition (Municipal
Decree No. 63113/2024) [8].

The services of collection, transportation, transshipment, treatment, and final dis-
posal of MSW are delegated to concessionaire companies [3]. This logistics operation
encompasses an expressive infrastructure, mobilizing a fleet of more than 800 collection
trucks and a workforce that exceeds 6000 professionals to ensure the maintenance of the
urban network [3].

The household waste (HW) collection service in the city of Sdo Paulo adopts a bi-
nary model, segmented into: (i) undifferentiated (or regular) collection (Figure 1) and
(ii) differentiated (selective) collection. The undifferentiated modality serves small
generators—with a volume limited to 200 L/day—through the door-to-door collection
of plastic bags arranged in public places at predetermined times.

Separate collection of dry recyclables (SCDR) occurs through a hybrid arrangement
that involves concessionaire companies, cooperatives and associations of recyclable material
collectors, as well as autonomous collectors. The waste pickers’ organizations work in the
processing of fractions sorted by the concessionaires and in the execution of the regular
door-to-door collection of recyclables in condominiums, educational institutions, and large
generators (with a volume greater than 200 L/day) (Figure 2).

At the institutional level, the municipality has 29 cooperatives registered with the
public administration [9]. In 2025, the flow destined for these organizations totaled
28,200 tons for sorting and processing, evidencing a strong spatial and operational con-
centration, where only four cooperatives absorbed 43% of this amount [9]. Regarding
operational efficiency, 65% of the entities recorded that the tailings rate oscillates be-
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tween 30% and 40% [9]. The sociodemographic profile of the workers reveals a mostly
female sector, in which about 60% of the cooperative members are women, and a
monthly income range concentrated between 1 and 3 minimum wages for 53% of the
contingent analyzed [9].

Figure 1. Garbage bags that will be collected by the undifferentiated collection. Municipality of
Sado Paulo, 10 October 2024. Source: Personal collection.

Figure 2. Container for recyclable materials generated in residential condominiums. Municipality of
Sao Paulo, 3 January 2026. Source: Personal collection.

In addition, the municipal infrastructure provides residential generators with drop-off
point recycling, structures for the disposal of recyclable fractions strategically distributed
in high-traffic public places [10], and Eco points for limited volumes of construction and
demolition waste, vegetation pruning waste, and bulky unusable goods.

With regard to the specific flow of glass waste, a pilot project aimed at the segregated
collection of this material was established in July 2023 with exclusive receptors for the
voluntary disposal of packaging and glass fragments by the population [11].

The gravimetric diagnosis of household waste in Sao Paulo in the period between
2014 and 2024 shows a generation profile concentrated in organic matter (46.90%) [9].
The fractions traditionally eligible for selective collection systems add up to a significant
portion of the mass flow, led by plastics (17.56%) and the pulp segment (paper, card-
board and newspaper, with 10.36%), while glass and ferrous metals register 2.71% and
1.45%, respectively. In addition, absorbent sanitary waste makes up 7.58% of the gravi-
metric load, fabrics and rags represent 5.75%, and the residual mixed fraction (‘others’)
consolidates the remaining 8.72% [9].

The comparative analysis of the infrastructure, focused on the management of house-
hold solid waste between the years 2017 and 2025, reveals an asymmetry between the
stability of the macro infrastructure and the dynamics of the capillary collection networks.
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Regarding the transshipment-final disposal binomial, the installed capacity remained static.
The system kept the same three disposal units operating in line with the three regulated
transshipment stations (Vergueiro, Santo Amaro and Ponte Pequena) [9,12,13]. Likewise,
the two automated sorting subsystems remained unchanged in the period, with a capacity
of 500 tons/day [9].

The 2014 Municipal Integrated Solid Waste Management Plan (MISWMP), updated in
2025, had already failed to meet its targets up to 2018 [5]. From 2018 to 2025, the goals that
required investments in infrastructure for the transshipment, separation, and treatment of
urban solid waste were not implemented. Of the six main goals for household waste, only
one has been partially achieved.

Specific actions have not yet been initiated for the collection of the organic fraction of
household waste, which represents almost half by weight of this waste. In recent years, the
municipal administration has expanded the collection of organic waste for street markets
and markets for processing in six composting yards installed in the municipality [9].

On the other hand, there was an expansion of Eco points, from 100 to 129 units, accom-
panied by the strengthening of assisted cooperatives. This increase in public infrastructure
and social fabric contrasts, however, with a drastic retraction of more than 60% in the
coverage of drop-off point recycling, declining from 3811 to 1500 installed points, which
denotes an evident change in the strategy [9].

According to the guidelines and data consolidated in the MISWMP Diagnosis [10],
the cost of the solid waste management and urban cleaning system in 2024 required a
financial contribution of USD$ 0.7 billion, which represented approximately 3.5% of the
municipality’s total budget execution. The collection resulting from the Inspection Fee
for Urban Cleaning Services (FISLURB) totaled USD 0.48 billion. However, there is still
a regulatory and financial asymmetry in the actors’ remuneration model: while the con-
cessionaire companies—although contractually burdened by investments in expansionary
infrastructure—receive regular consideration for the services performed [9], the collectors’
cooperatives lack direct remuneration for the provision of the public collection and sorting
service. The income of these organizations is based on the sale of recovered recyclable
materials, and the support of the municipal government is restricted to the granting of
indirect subsidies, embodied in the cost of fixed operating expenses, such as the rental
of warehouses, the promotion of equipment, and the payment of tariffs for essential
public services.

2. Materials and Methods

A case study was carried out, based on bibliographic search, documents, legislation,
institutional sites, field observation, data collection, data treatment, and analysis.

Documentary and bibliographic research was carried out based on the analysis of
federal and municipal legislation, as well as specific reports [9] in the IBGE [14] and SP
REGULA [15] databases.

The primary data collection was obtained through a request to SP REGULA, from
August to November 2025, and received through electronic file spreadsheets containing the
totals of household solid waste collected from regular collection and selective collection for
the period from 2006 to 2024.

The data were organized into a database with the objective of calculating the indicator
of recyclable waste for the municipality by year and by administrative regions. To estimate
the selective collection rate of household waste in Sao Paulo, the total of household solid
waste divided by the total of selectively collected solid waste was considered.

The definition of the primary data period, from 2006 to 2024, was based on the intent
to capture the results of three public policies that influenced the topic in Brazil and in the
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Municipality of Sao Paulo: (i) the National Solid Waste Policy (2010); (ii) the National New
Legal Framework for Basic Sanitation (2020); and (iii) the Municipal Integrated Solid Waste
Management Plan (MISWMP) (2014).

Data on SARS-CoV-2 (COVID-19) pandemic cases were obtained from the website of
the Sao Paulo Health Secretary, COVID-19 Panel, for 2021 and 2022.

The georeferenced geographic databases were obtained from the official website of
the Municipality of Sao Paulo (GeoSampa geospatial data portal).

Additional data used were obtained from official databases and institutional reports for
describing the solid waste infrastructure, gravimetric composition and other information,
the Municipal Integrated Solid Waste Management Plan (MISWMP from 2014), Integrated
Waste Management Plan of the Municipality of Sao Paulo 2025, and official websites of the
Sao Paulo Municipality and concessionaire companies. All of the legislation was consulted
from official websites.

To test the statistical significance of the time trend in the municipal selective collec-
tion rate (2006-2024), a simple linear regression was employed [16], using year as the
independent variable and rate as the dependent variable (Table 1).

Table 1. Results for the simple linear regression of the selective collection of dry recyclables rate

by year.
Statistic Value
n (observations) 19
Slope coefficient (b) 0.1092 percentage points/year
Intercept (a) —218.12
Correlation coefficient (r) 0.923
R? (coefficient of determination) 0.852
Standard error of b (SEb) 0.0111
t-statistic 9.88
p-value 1.86 x 108
95% ClI for b [0.086; 0.132]

Elaboration by the authors.

For an exploratory analysis between the rates of the selective collection of household
waste and the socioeconomic conditions of the city, the 2024 Map of Inequality of the
Municipality of Sao Paulo [17] was used, as it points to the inequalities between the districts.
A set of districts form the regional administration, thus allowing for a spatial analysis.
The ranking of indicators of the Inequality Map (2024) by districts was prepared by Rede
Nossa Sao Paulo. This mapping was based on official information from public agencies
and the formulation of indicators (population, housing, mobility, digital infrastructure,
work and income, health, education, culture, sports, human rights, public safety and
environment). The district received a score, with 96 points for the highest and 1 (one) for
the lowest evaluation [17].

The spatial autocorrelation between two variables: inequalities and Selective collection
rate of dry recyclables was assessed using Global Moran’s I statistics, based on a queen-
contiguity spatial weights matrix derived for verifying the significant spatial autocorrelation
between the variables. Both variables exhibited positive and statistically significant spatial
autocorrelation (p < 0.01) [18]. Regional administrations with similar selective collection
rates for dry recyclables tended to cluster geographically, just as regional administrations
with similar positions in the inequality ranking tended to be spatially grouped (Table 2).
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Table 2. Results for Global Moran’s I statistics for selective collection rate dry recyclables and position
in the inequality ranking.

z-Score p-Value (Permutation,

Variable Moran’s 1 Expected E[I] (Approx.) 999 Iterations)

Selective Collection Rate

dry recyclables (%) 0.465 —0.032 4.84 0.0006
Posmor} in the . 0.360 003 . 0.0022
Inequality Ranking

Elaboration by the authors.

Statistical analyses, including simple linear regression, global and local Moran’s
I spatial autocorrelation, and interrupted time series regression, were developed with
preliminary analytical support from Claude (Anthropic), an Al language model. Statistical
analyses (linear regression, Moran’s I spatial autocorrelation, and interrupted time series
regression) were performed using Microsoft Excel (version 2021/365, Microsoft Corpora-
tion, Redmond, WA, USA). All formulas, outputs, and interpretations were independently
verified and validated by the authors.

Specifically, in the analysis of household waste and recyclable waste under the two
governance arrangements (AMLURB and SP Regula), no significant evidence was found
that the change in management caused the increase in separate collection or the reduction
in household waste [19]. Rather, it was largely the continuation of a trend that was
already underway before 2020 (recyclable waste had been increasing since 2006, while
household waste had already shown signs of stabilization or a slight decline since the
mid-2010s) (Table 3).

Table 3. Results segmented regression/interrupted time series (controlling for the temporal trend).

bl = Regime . b3 = Year x Regime .
Waste Type (Level Shifty 7 (Regime) (Trend Change) p (Interaction)
Household Waste —119,615 0.703 —41,596 0.355
Recyclables —6370 0.778 —2256 0.485

Elaboration by the authors.

Appendix A provides the primary data collected (household and separate collection
of dry recyclables) for each regional administration and year, reported in tons.

3. Results

The timeframe analysis of the total mass of household waste (HW) collected in the
city of Sao Paulo between 2006 and 2024 revealed fluctuations that went beyond the
traditional macroeconomic and demographic variables, but did not reflect the influence of
the governance and institutional arrangements of the sector. Between 2006 and 2015, under
the management of the Municipal Authority for Urban Cleaning (AMLURB), there was a
sustained growth trend, in which the annual mass of HW expanded from 3.35 million to
the level of 3.80 million tons, probably driven by factors such as the increased purchasing
power of families. In the subsequent period (2016-2019), still under the aegis of AMLURB,
the system experienced stabilization and a slight retraction (average of 3.67 million tons
per year), in line with the national economic recession scenario.

From 2020 onward, the time series registered a rupture, marked by the concomitance
of the outbreak of the COVID-19 pandemic. In the biennium of greatest epidemiologi-
cal severity of the COVID-19 pandemic (2021-2022) [20], the mass collected declined to
3.42 million and 3.37 million tons, respectively. Although social isolation and sectoral
economic crises justify part of this decrease, reduced HW levels persisted in the post-
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pandemic years of 2023-2024 (around 3.45 and 3.51 million tons, lower than the average of
the previous decade).

A statistically significant upward trend in the collection of dry recyclables was found
(b =0.109 pp/year, 95% CI [0.086, 0.132], R? = (.85, p <0.001), indicating that the increase
over the study period is unlikely to be due to random variation (Table 4).

Table 4. Total household solid waste, separate collection of dry recyclables, separate collection rate,
and number of COVID-19 cases per year for the Municipality of Sao Paulo between 2006 and 2024.

Household Sepe.lrate Rate Separate COVID-19 .
Year Waste Collection Dry Collection of d Cases Sao Managing
Recyclables Y Agency
(ton) [20] (ton) Recyclables (%) (1)  Paulo (2)
2006 3,354,856.78 22,985.08 0.69% 0 AMLURB
2007 3,319,553.73 30,144.08 0.91% 0 AMLURB
2008 3,454,318.95 40,967.50 1.19% 0 AMLURB
2009 3,627,774.45 34,263.85 0.94% 0 AMLURB
2010 3,730,281.23 36,302.63 0.97% 0 AMLURB
2011 3,807,029.39 48,493.20 1.27% 0 AMLURB
2012 3,799,534.86 56,907.81 1.50% 0 AMLURB
2013 3,831,415,86 66,456.32 1.73% 0 AMLURB
2014 3,802,875.69 65,838.66 1.73% 0 AMLURB
2015 3,801,404.45 86,713.82 2.28% 0 AMLURB
2016 3,632,518.83 86,283.36 2.38% 0 AMLURB
2017 3,691,748.79 87,919.60 2.38% 0 AMLURB
2018 3,697,147.65 76,910.96 2.08% 0 AMLURB
2019 3,680,032.01 80,454.22 2.19% 0 AMLURB
2020 3,619,274.40 94,466.31 2.61% 640,580 SP REGULA
2021 3,421,394.57 72,989.58 2.13% 966,959 SP REGULA
2022 3,374,175.43 70,266.74 2.08% 714,554 SP REGULA
2023 3,452,751.12 90,988.25 2.64% 140,243 SP REGULA
2024 3,515,678.96 100,142.58 2.85% 67,560 SP REGULA

Note: (1) The calculation of the integrated arithmetic mean considered the gaps in information for selective
collection in specific periods of the time analyzed [14]. (2) Epidemiological data obtained from the COVID-19
Panel of the Municipal Health Department of the City of Sdo Paulo [20]. Source of data: SP Regula. Elaboration by
the authors.

During the period under AMLURB'’s coordination, the physical expansion of recyclable
collection was significant in absolute terms—reaching 87.9 thousand tons in 2017. The
creation of SP Regula in 2020 coincides with an inflection in operational indicators. In
the first year of the new administration, the registration of recyclable materials increased
to 94.4 thousand tons, raising the rate to 2.61%. However, the 2021-2022 biennium saw
retractions in the recovered tonnage of recyclables (falling back to the 70-thousand-ton
range) and in the efficiency index (2.08% in 2022) due to illness of the workforce and
biosecurity restrictions at the peak of the pandemic.

In the 2023-2024 biennium, under the institutional consolidation of SP Regula, the
mass recovered culminated in 100,142.58 tons per year. This absolute increase, associated
with the reduction in the denominator (the total mass of HW recorded), caused a positive
rebound in the selective collection rate, which reached 2.85% in 2024.

Although a naive comparison of periods might suggest differences between AMLURB
and SP Regula management (household waste: p = 0.011; recyclables: p = 0.008), a time
series regression, controlling for the pre-existing temporal trend, indicated no statistically
significant level shift (p = 0.70 and p = 0.78, respectively) or trend change (p = 0.36 and
p = 0.48) attributable to the governance transition. The observed changes are more consistent
with the continuation of a pre-existing trend than with a causal effect of the administrative
model change. The 2020 transition also coincides with the COVID-19 pandemic, limiting
causal attribution.
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Notwithstanding the progressive increase in household selective dry recyclables collec-
tion throughout the time series (evolving from 0.69% in 2006 to 2.85% in 2024), the absolute
results reveal a distance from the goals recommended by the Integrated Solid Waste Man-
agement Plan (MISWMP) of 2014. The municipal planning stipulated that, as of 2017, the
municipality should process 3000 tons/day of sorted dry waste, a goal conditioned to the
installation of new mechanized sorting centers and the universalization of the service in the
96 districts (Sao Paulo districts are the basic territorial units into which the municipality is
divided for the purposes of planning, public administration, statistical data production, and
administrative organization. They constitute the smallest official political-administrative
division of the municipality and are grouped into regional administrations (Municipal
Law 13399/2002)) of Sao Paulo. However, data from 2024 showed that 100,142.58 tons of
recyclable waste from household sources were diverted from landfill, which is equivalent to
an average of only 274.36 tons/day—corresponding to less than 10% of the goal originally
projected for the plan’s horizon.

As for the fulfillment of the goals established by the MISWMP of 2014, there is a
marked deficit of infrastructural implementation in the analytical horizon to 2026 [5]. An
absolute lack of processing and biological treatment is evident. This deficit is aggravated
by the noncompliance to the schedule of new facilities: by February 2026, there was no
implementation of the mechanical-biological treatment (TMB) units—whose goal was
4 regionalized units with a capacity of 1300 tons/day—as well as the non-implementation
of projects to expand the production capacity of 10 small sorting centers in public spaces
(390 tons/day together) and the non-implementation of the installation of 4 plants for
regional dry goods processing (1000 tons/day) [5].

The goals associated with territorial coverage and social engagement were partially
met, although under a paradoxical bias between declared coverage and material efficiency.
Data from the regulatory agency SP Regula (2024) indicate that the separated collection
service has been extended to the 96 districts of the municipality, reaching a formal coverage
of 75% of residential households. However, the mismatch between this wide spatialized
coverage (75%) and the low rate of deviation of effectively processed mass (274.36 tons/day)
denotes bottlenecks in population adherence and in the performance of the reverse logistics
network. Finally, the regionalized mechanized sorting infrastructure has been consolidated
in a fragmented way: of the originally planned arrangement of four strategic plants (South,
East, North, and West Zones), only two structures had been commissioned and integrated
into the urban system by 2026—Materials Recovery Facilities Carolina Maria de Jesus and
Ponte Pequena.

Municipal inspection linked to the separation of household solid waste is insufficient
for the entire municipal territory, despite Federal Decree No. 6514/2008 [21] and changes
made by Federal Decree No. 10936/22 [22] article 62, item XIII, which provides sanctions
for those residents who do not segregate recyclable materials at the generating source when
separated collection is instituted by the holder of the public urban cleaning service.

3.1. Evolution of the Separate Collection of Dry Recyclables

The time series (2006-2024) of the recycling rate in the city of Sao Paulo reveals a
trajectory of timid discontinuous growth, characterized by gradual changes in operational
levels. In the first five-year period (2006-2010), the indicator was stagnant below the
threshold of 1.0%. Between 2011 and 2014, there was a positive inflection in the curve,
reaching an average of 1.73% in 2013 and 2014. This initial increase is associated, territorially,
with the expansion of the coverage of the separated collection service to peripheral areas of
the east and south zones, specifically in the regional administrations of Sao Miguel Paulista,
Ermelino Matarazzo, and M’Boi Mirim. As of 2015, the indicator consolidated above
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2.0%, coinciding with the entry into operation of the two Materials Recovery Facilities
and the expansion of the collection route to the regional administrations of Guaianases
and Parelheiros. Between 2020 and 2022, the upward trend was interrupted due to the
impacts of the COVID-19 pandemic on urban services and public health (Table 1). The
post-pandemic phase marked a recovery to 2.64% in 2023, and 2.85% in 2024.

At the same time, the institutional arrangement that subsidizes the governance of solid
waste in the city of Sao Paulo has undergone structural transformations. The centralized
model, historically coordinated by a specialized and centralizing municipal authority
(AMLURB), was transitioned to a decentralized model and dispersed among different
municipal secretariats and agencies (Figure 3), whose sectoral competencies are organized

as follows:
GOVERNANCE
MUNICIPAL SOLID WASTE
|
v v v v v v
Municipal Department MunicipalDepartment Municipal Department Executive Secretariat Department of Urban
SP Regula of Regional of Economic of Environmental of Climate Change Planningand
Administration (SMSUB) De"e‘"’:’s":'[‘) 2)"" Labor (SVMA) (SCLIMA) Licensing (SMUL)

Contract Executive Department SP Coopera Program Integrated Municipal Climate Action Plan Urban Management

management and of urban cleaning Waste picker Environmental Decarbonization plan and Planning
(SELIMP) cooperatives Sanitation Plan

Municipal Integrated
Solid Waste
Management Plan

Figure 3. Solid waste governance in the Municipality of Sao Paulo as of June 2020. Elaboration:
the authors.

The decentralization has pulverized the actions among several actors: the inspection of
the contracts is under the command of SP Regula; the operationalization is concentrated in
the SMSUB and SEMLIP; the development of the actions associated with the waste pickers’
cooperatives with the SMDE; the monitoring of the new MISWMP with the SVMA,; the
SMUL with the territorial compatibility of sectoral plans for the planning of urban policy;
and SCLIMA with the mission of promoting the decarbonization (Figure 3).

The advance of the indicator verified at the end of the time series should be interpreted
as a result of the maturation of investments in the physical screening infrastructure.

3.2. Geography of Separate Collection of Dry Recyclables from Household Waste

The spatial distribution (Figure 4) of the separate collection of dry recyclables (SCDR)
in the city of Sao Paulo did not occur homogeneously over the analyzed period in conso-
nance with the socioeconomic asymmetries and infrastructure indicators that characterize
the municipal territory.

There was an overlap between the indices of social vulnerability and the inefficiency
of the separated collection service. The regional administrations located in the expanded
center and in the southwest vector (notably Vila Mariana, Butanta, Pinheiros, Lapa, and
Sé), characterized by the lowest levels of social exclusion and greater urban consolidation,
presented the best performances of the SCDR. On the other hand, the regional adminis-
trations located on the fringes of the urban fabric, such as Cidade Tiradentes, Perus, Sao
Mateus, Sao Miguel Paulista and Itaim Paulista—regions historically marked by infras-
tructure deprivation and high levels of inequality—recorded the lowest rates of recycling
(Figures 4 and 5).
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Separate collection of dry recyclables in Sdo Paulo (2006 to 2024)
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2006 to 2024 (in tons) by regional administrations. Source of data: SP Regula, Geosampa. Elaboration
by the authors.
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The map (Figure 6) shows a spatial center-periphery pattern, where the ineffectiveness
of the separate collection of dry recyclables (SCDR) is revealed. Central and southwestern
vectors of the municipality, delimited in the map legend by the bands of least multidi-
mensional inequality (stratum from 1st to 19th in the Ranking of Inequalities), showed
more positive rates of recycling. Regional administrations with high-density infrastruc-
ture and demographic strata with higher purchasing power registered better operational

performances than the municipal average, such as Vila Mariana (12.37%), Sé (9.90%),
and Pinheiros (6.59%).

Ranking of inequalities among the districts of the municipality of Sdo Paulo and rate of

household selective waste collection by administrative regions in 2024
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Figure 6. Ranking of inequalities by district and separated collection of dry recyclables rate in
2024 by regional administration. Source of base map: Instituto Cidades Sustentéaveis. Elaboration by

the authors.
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Conversely, strata from the 60th to 96th of inequality, toward the fringes of the urban
fabric, highlight the inequality in the effectiveness of solid waste services. As observed
in Figure 6, the regional administrations located in the extreme east and north (Itaim
Paulista: 0.52%. Sao Miguel Paulista: 0.53%. Cidade Tiradentes: 0.66%) had the lowest
rates of SCDR, below the threshold of 1.0% in 2024. This chronic underperformance in the
peripheries does not reflect a mere community inertia, but rather intermittent or deficient
separated collection routes, the scarcity of drop-off points for recycling, and a gravimetric
composition of predominantly organic waste—a reflection of a lower-income economy
with less potential to generate discarded dry packaging.

These spatialized indicators reveal that 15 years after the enactment of the NSWP, the
household recycling rate in Sao Paulo operates under the logic of socio-spatial segregation.
The institutional design implemented reinforces a geography in which the ecological
benefits and socio-productive inclusion of the sorting centers prioritize some territories of
the city, relegating the most vulnerable portions to environmental liabilities.

A significant positive spatial autocorrelation was found for the separated collection
rate (Moran’s I = 0.465, p = 0.0006) and for the socioeconomic inequality ranking (Moran’s
I =0.360, p = 0.0022), indicating that both variables are spatially clustered rather than
randomly distributed across the municipality.

4. Discussion

Despite the avant-garde normative guidelines established by the Brazilian National
Solid Waste Policy, the macro-operational arrangement of the city of Sao Paulo relies on
landfills as the main technological route. The SCDR rate of 2.85% recorded in 2024 explains
the abyss between the capacity to divert the mass flow of the landfill and the totality of
household solid waste generated.

In fact, Sao Paulo, in spite of its economic and demographic importance, shows a
situation that is not far from the country’s situation as a whole. In Brazil, in 2022, of
the approximate 81.8 million tons of MSW generated, 76.1 million tons were collected
(93.0%), and of the collected, 46.4 million tons (61%) were deposited in sanitary landfills,
about 29.7 million tons (39%) were sent to dumps, and 1.12 million tons (or 1.47%) were for
recycling activities [23].

This dynamic corroborates the thesis that the practical effects of structural and norma-
tive interventions in solid waste management do not manifest themselves immediately [24].

Econometric models applied to environmental management confirm that public poli-
cies aimed at recycling processes have statistically more robust and significant impacts in
the long-term when compared to the immediate short-term effects [25].

Economic resources, family income, educational level, and operational
infrastructure—characteristics of richer and more central areas in Sao Paulo—are pre-
dictors of better rates of success in the recovery of recyclables [26-28]. Economic growth
and regional wealth drive the production of MSW in some regions of Brazil (including the
southeast region, where the Municipality of Sao Paulo is located).

The main challenge of Sao Paulo’s governance lies in overcoming this residual level
of recycling through investments in physical infrastructure and differentiated territorial
intelligence. A promising executive strategy consists of the spatialization of operational
goals based on the vulnerabilities evidenced in the Inequality Map.

A study among households in Bogota, Colombia, identified factors that shape the
attitudes toward source-separated recycling. In general, results showed that the higher
the household’s socioeconomic class, the greater its effort for separating solid wastes.
At lower socioeconomic classes, the attitudes toward solid waste separation were influ-
enced by the use of the Internet, the membership to an environmentalist organization, the
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level of education of the head of household, and homeownership. The authors pointed
out that increasing the education levels within the poorest segment of the population,
promoting affordable housing policies, and facilitating Internet access for the vulnera-
ble population could reinforce households” attitudes toward a greater source-separated
recycling effort [29].

In England and Wales, where the recycling rates are over 50%, Wilansky and Cao
recommended the implementation of targeted recycling marketing campaigns designed to
improve rates, prioritizing areas with lower tertiary education attainment, higher percent-
ages of single-person households or student populations, and higher unemployment—all
of which exhibit lower recycling rates [30].

From a perspective of equity, the regional administrations of Sao Paulo, located in the
regions of higher socioeconomic strata, whose recycling rates and sorting infrastructure are
better consolidated, should be the target of assertive social communication and environmen-
tal education campaigns, focusing on the refinement of segregation at the generating source.
The peripheral regions of greater social vulnerability require structuring interventions:
universalization and expansion of the separated collection routes, ostensible dissemina-
tion of operational schedules, physical implementation of drop-off point recycling, and
socio-productive promotion of local cooperatives. In addition, economic mechanisms of
direct incentive, such as payment for segregated recyclable material delivered, could be
implemented. This strategy has been successfully adopted in middle-income cities, such
as Cape Town, South Africa. There, residents pay fees proportional to waste collection
services, which directly influences source separation practices. Additionally, small private
collectors receive authorization from the local government to collect recyclables, and there
are programs that exchange recyclable waste for credits in a card that can be used like cash.
As a result, the city achieved a household solid waste recycling rate of 27% in 2017 [31].

A gradual transition of the disposal of plastic bags directly on the sidewalks to a
three-phase containerization system (organic, recyclable and waste fractions), as adopted
in San Francisco, California [32], could also be trialed. This physical restructuring paves the
way for the application of tariff systems based on the polluter-pays principle, notably the
international models known as pay-as-you-throw. The charge proportional to the volume or
mass made available by the generating unit confers greater tax justice and discourages the
excessive generation of waste. From the perspective of urban automation, the incorporation
of radio frequency identification devices and telemetry in containers would enable real-time
monitoring of the unloading frequency and the logistical optimization of concessionaire
fleets—surpassing the current analog and free model of supplying large containers to
vertical condominiums, devoid of any electronic audit mechanism.

Containerization can play a crucial role as an adaptation strategy in the face of the
dynamics of climate change and urban hydrometeorological risk. In the city fringes, marked
by the dense occupation of floodplains and valleys, vulnerability to extreme precipitation
events is often enhanced by the dynamics of waste carried to water resources with the
hydraulic drag of waste bags, contributing to obstruct micro and macro drainage networks,
and aggravating flooding in the watersheds of the Tieté and Pinheiros Rivers.

Finally, there is a serious operational gap in the management of the household organic
fraction, the largest gravimetric portion of the waste generated in the city. The institution of
pilot projects to sort household waste into three fractions in regions that combine the highest
indices of cultural capital, lower socio-spatial inequality, and consolidated performance
in the SCDR has been proposed to test the technical feasibility and social acceptability as
well as measure the rate of adherence to this new technological route that will contribute to
urban decarbonization.
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Despite the pioneering spirit of the 2014 MISWMP and its current update process
(2025 and 2026), the significant time gap in the fulfillment of the original goals reflects
a historical fragility in the political prioritization of the theme, compromising the local
sustainable development goals [29]. To date, the governance transition from AMLURB to
SP Regula has not directly influenced the separated collection rates of recyclable materials
in the Municipality of Sao Paulo. Therefore, this may represent an important variable to
monitor in the coming years.

It is recommended that governments make waste and recycling data transparent
and publicly available. The lack of accessible, centralized data on waste management
in many regions poses a significant barrier to research and the development of effective
recycling strategies [30].

Although routes and schedules for separated collection are informed through institu-
tional and concessionaire digital platforms, strategic monitoring data remain characterized
by institutional pulverization.

There has been progress on the information diffusion of basic operations. At
the Secretaria Municipal Department of Economic Development and Labor (SMDET),
one can find the terms of cooperation between the municipal government and the scav-
engers ‘associations/cooperatives’. However, there are no public reports for monitoring
and evaluating the impact of these actions. It is indispensable to measure them in order to
verify their efficiency.

The social and environmental sustainability of the system demands continuous sup-
port to scavenger cooperatives. The operating capacity of cooperatives included in agree-
ments with the local government represented 27.8% of the total amount of recyclables
processed in the municipality in 2024, representing a central focus of the solidary economy
as it employs 938 workers [9]. The payment for their environmental services could be
justified by the volume of dry waste avoided in sanitary landfills [26,27].

Despite the diffusion of content on the logistics of separated collection, municipal
investments in social mobilization and environmental education remain below the demo-
graphic scale of Sao Paulo. Separated collection strategies must be implemented in line
with integrated environmental policies to reduce tailings at the generating source, which
directly reverts to the optimization of the system’s logistics costs [24].

Consolidated platforms such as Recicla Sampa constitute underexplored strategic
tools. The pedagogical and operational potential of its sections—which include segregation
guides, voluntary delivery point mapping, guidelines for residential condominiums, and
collection schedules—associated with its capillarity in digital social networks, should be
enhanced by the government to increase the rate of household adherence. At the same time,
private initiatives based on technological innovation have emerged in urban scenarios,
such as the startup Green Mining and the “Estacao Preco de Fabrica” project, which operate
under the logic of immediate financial incentive to the population, acting as inducers of
engagement in recycling [33].

A unified digital platform of open data aimed at the management of urban solid
waste is essential to provide transparency to civil society, subsidize future studies and
independent audits, and provide robust empirical data for the continuous improvement of
environmental sanitation policies.

5. Conclusions

This study, based on the retrospective evaluation of the management of household
waste (HW) and the operational logistics of formal separated collection in the city of
Sao Paulo, highlighted that 15 years after the enactment of the National Solid Waste Policy
(NSWP), there has been an incremental, but markedly timid advance on the absolute
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growth of the mass diverted from landfills. The municipal system operates under severe
structural limitations. Despite the central role played by waste picker cooperatives in the
sorting and marketing of recyclable materials and the technical support of mechanized
sorting centers (CMTs), there was a scenario of stagnation in the municipality’s physical
processing capacity between 2017 and 2025, establishing a technological-operational ceiling
that is difficult to overcome without new capital contributions, technology, and governance.

The most important result of the research was revealing that the geography of sepa-
rated collection acts as a mirror of the socioeconomic inequities and spatial segregation in
the city of Sao Paulo. It points out that recycling success cannot depend only on legislation,
and is also correlated to demographic factors such as educational level and to the need for
targeted policies that might lead to a progressive increase in source-separated recycling.

Data provided by official agencies utilized and analyzed in this paper were crucial
for the results obtained, which represent an innovative and example approach for cities in
Brazil and other low- and middle-income countries where waste recycling is a worrisome
issue and the separation of SW is seldom practiced. However, a limitation of this study
was the lack of interviews with household owners/heads of family to better identify
factors shaping attitudes toward source-separated recycling in Sao Paulo. This might be an
important issue for future studies regarding household waste recycling.

The findings of this study reveal that for the Municipality of Sao Paulo to align its
municipal solid waste (MSW) management with sustainable development goals and de-
carbonization targets, a transition from incremental operational changes to a systemic
structural transformation is required. Firstly, the observed stagnation in recycling rates de-
spite normative overlaps suggests that institutional strengthening and the establishment of
fiscal sustainability mechanisms are foundational to overcome current investment ceilings.
Secondly, the significant gap in treating the organic fraction and the persistent socio-spatial
inequalities underscore the necessity of diversifying technological routes and scaling the
solidarity economy to mitigate the environmental externalities that disproportionately
affect vulnerable territories. Thirdly, the correlation between socioeconomic determinants
and recycling performance implies that environmental communication must evolve from
homogenized approaches to territory-specific strategies. Finally, the institutional fragmen-
tation observed during the transition to SP Regula highlights that data transparency and
intersectoral governance are not merely administrative goals, but scientific prerequisites
for the auditability and continuous improvement of urban sanitation policies in complex
metropolitan contexts.
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Appendix A

Table Al. Household waste produced in Sao Paulo by Administrative Regions for the period 2006-2024.
REGIONAL Household Waste
ADMINISTRATION 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
ARICANDUVA /FORMOSA 87,406.98 86,885.89 89,781.43 94,172.65 96,804.62 99,091.67 97,918.86 97,359.33 95,528.24 95,999.16 91,163.53 91,755.80 89,779.74 88,742.77 87,632.67 83,142.81 80,984.03 82,403.51 83,865.10
CAMPO LIMPO 145,257.17 145,053.49 151,119.20 165,410.24 172,506.34 183,047.88 191,768.64 197,392.23 200,396.57 198,452.46 188,697.41 192,963.54 198,733.33 201,376.83 209,060.66 198,602.22 195,000.53 198,970.23 202,928.39
CAPELA DO SOCORRO 149,932.84 151,083.77 156,873.29 166,169.14 173,657.79 183,370.65 189,303.73 194,029.04 193,264.10 190,755.79 182,196.78 183,993.06 187,029.36 186,139.96 190,910.26 179,847.33 174/692.49 179,922.48 183,023.15
CIDADE ADEMAR 120,472.04 112,386.20 11645033 123,611.83 129.777.72 136,512.34 137,928553 141,337.68 14345408 139,083.28 131,808.72 133.969.36 134,150.17 136,46457 141,393.19 132,321.81 127.163.06 1311229.06 130,563.85
CIDADE TIRADENTES 35,511.03 35,399.65 36,581.99 38,147.12 39,820.87 43,073.49 4176217 44,015.21 44,308.89 45,717.29 43,567.48 4426353 43,800.49 44,125.47 45,381.96 43,865.13 43,690.25 45,026.40 45,310.13
ERMELINO MATARAZZO 56,624.39 52,92122 55,613.18 59,9938 63,660.28 66,231.55 65,797.48 65,999.10 65,968.30 65,166.46 62,069.45 61,759.36 61,298.07 60,564.04 61,919.66 5871216 56,980.04 57,866.34 58,671.61
GUAIANASES 54,10821 53,077.97 55,844.10 60,708.82 65,104.27 68,946.75 68718.63 70,709.08 70,222.13 72,390.78 68,965.59 69,24332 68,358.59 69,116.70 72,844.16 68,763.64 68,032.42 70,217.21 7131416
IPIRANGA 141,073.02 138,793.60 143,649.06 147,496.95 151,665.80 155,359.72 153,026.93 155,492.62 152,855.55 152,321.03 143,767.81 145238.05 145,806.21 146,869.50 145,490.56 139,313.84 136,675.71 139,416.69 144,010.30
ITAIM PAULISTA 79,361.19 77,533.20 81,266.12 88,128.87 92,326.93 95,295.85 94,880.84 97,380.97 96,454.81 97,282.55 92,594.41 93,449.46 92,349.61 92,72128 95,450.56 89,619.40 87,929.47 90,395.79 91,922.73
ITAQUERA 119,304.43 120,780.29 126,909.98 133,673.52 139,239.81 144,708.27 148,524.36 153,743.07 154,714.51 155,135.69 148,084.46 149,560.98 149,079.29 146,286.90 147,193.45 140,503.20 139,543.88 143,908.21 143,323.90
JABAQUARA 67,028.84 65,491.89 68,141.43 69,905.75 71,783.51 75,082.67 73,501.80 74,259.67 72,585.22 72,140.31 66,908.86 66,643.77 66,902.21 67,927.05 66,868.99 64,233.50 62,729.37 64,163.05 64,504.70
MBOI MIRIM 126,922.54 129,306.92 136,994.33 147,571.18 154,396.37 165,503.59 172,148.45 174,037.37 173,373.00 175,505.90 167,130.77 170,506.40 173,505.64 175,252.96 182,778.95 169,450.62 164,631.20 166,952.18 168,147.70
PARELHEIROS 27,333.86 27,907.61 29,528.97 31,620.28 32,098.78 34,207.03 35,779.63 37,341.57 37,705.77 38,078.46 37,890.68 38,653.52 40,552.66 41,143.35 4329194 41,958.25 41,288.49 4251237 43,996.93
SANTO AMARO 94,226.69 98,003.27 98,959.26 101,704.27 104,154.85 105,934.80 107,023.76 106,859.48 103,355.94 104,314.64 99,547.07 100,103.34 101,372.01 100,526.15 9375895 92,187.92 94,482.22 96,551.67 98756.16
SAO MATEUS 100,982.77 100,923.61 107,368.34 116,869.99 12131431 126,070.15 126,327.61 126,281.64 125,857.10 12871084 122,947.13 124338.45 124,164.90 126,144.30 132,512.07 123,955.91 123,082.59 125,974.11 128,420.20
SAO MIGUEL PAULISTA 88,272.21 87,508.83 90,928.35 95,453.78 99,708.96 101,780.01 101,031.94 102,771.34 10408353 10476478 99,664.81 100,641.21 100,731.72 100,603.50 103/453.60 97,685.02 95,961.56 98,675.16 100,118.94
SAPOPEMBA 0.00 0.00 0.00 . X X X 21,585.52 86,174.12 85,246.48 81,660.17 82,692.64 81,570.93 80,759.23 83,694.92 78,025.87 75,2437 76,249.96 76,970.28
VILA MARIANA 138,870.70 136,503.44 137,608.12 140,388.89 137,990.84 135,852.28 132,306.74 128,893.64 125,010.66 122,522.33 117,119.53 115,965.36 115,847.65 115,338.95 104,166.64 101,660.64 102,926.49 104,915.04 106,246.37
VILA PRUDENTE 145,960.31 14492752 15124229 157,863.71 16150625 168,668.03 166,965.94 145,031.46 74,820.09 75,049.45 72,143.75 74,510.96 74,627.35 74,988.89 74,124.92 71,308.21 69,421.11 71,206.65 71,767.32
BUTANTA 150,496.53 145,593 89 150,659.31 159,486.37 16481274 163,962.35 162,950.06 16453379 162,578.20 162,818.03 157,497.64 15831215 160,056.91 155,225.84 153,652.10 145,664.09 141,275.01 147,029.43 153,174.32
CASA VERDE 93,933.25 93,752.03 98,661.89 102,820.84 106,056.40 106,312.30 105,199.87 106,014.90 104,838.75 107,349.04 10355225 10524321 106,879.72 107,889.99 102,941.72 97,108.17 93,557.05 93,591.48 95,625.00
FREGUESIA /BRASILANDIA 112,943 48 111,597.06 115,763.39 121,365.88 127,001.31 129,563.59 130,982.12 132,994.37 131,23153 13141682 125,61147 128/907.10 130,169.22 128,292.03 126,635.83 115,208.55 117,133.16 116,812.04 118,887.80
JACANA/TREMEMBE 76,642.28 76,917.47 79,974.98 85,674.24 88,214.88 92,393.06 91,008.02 93,877.99 95,038.34 92,374.51 89,002.53 90,255.38 84,714.26 90,297.25 95,323.50 86,526.54 81,373.56 84,682.11 84,971.70

PA 124,180.66 120,667.04 123,886.29 132,359.82 135,296.29 133,504.16 132,826.59 131,997.27 128,394.55 125,941.29 121,365.74 120,616.84 121,912.54 122,862.34 110,003.33 106,394.94 106,881.26 113,253.66 117,463.42

MARIA /GUILHERME 112,450.54 110,598.29 11365452 115,102.90 116,360.40 117,985.94 115,840.86 11545246 115,082.83 115,665.54 11286828 11558197 11413214 115,816.69 11350016 101,925.02 100,458.29 100,854 46 102,650.36
MOOCA 153,257.60 145771481 15143160 157,014.66 158,398.09 159,573 83 15722877 157,307.04 157407.27 15942957 152,396.90 154551.46 157,329.46 159,376.49 14280219 138,633 81 14072627 146,380.07 150,36449
PENHA 141,988 84 14156149 148587.81 156,906.80 164,264.78 165,038.79 156,961.53 156,211.14 153,339.31 151,818.24 145,64825 14872413 148,658.67 143,518.64 14327859 135,671.09 130,013.90 133,343.24 136,579.14
PERUS 30,486.18 31,050.02 34,166.11 35,909.84 37,978.25 41,208.37 43,563.18 44,279.29 43,991.70 45,041.59 44,729.47 56,073.40 55,751.13 45,935.01 46,386.88 43,370.23 42,525.02 44,880.93 44,472.57
PINHEIROS 147,472.90 148,781.40 153,771.83 157,982.79 158,529.03 153,261.72 150,378.14 147,235.42 143,379.99 141,652.08 134,865.64 134,279.98 134,275.03 133,142.37 108,074.24 109,735.48 114,436.05 116,800.93 118,281.36
PIRITUBA/JARAGUA 117,066.45 120,173.99 130,230.92 135,560.32 139,498.96 143,639.17 143/617.21 145,557.02 141,831.06 143568.48 136,553.15 140,780.75 14166375 140,439.25 14187436 131,167.09 126,170.11 129,051.76 135,144.64
SANTANA/TUCURUVI 110,721.82 109,123.67 111,068.01 115,126.04 116,836.84 117,585.93 117,572.90 116,914.40 114,726.05 114,737.29 108,125.06 109,157.83 10857391 104,972.77 100,810.62 95,333.68 94,561.74 96,828.46 99,992.27
SE 204,567.03 199,534.20 207,602.52 213,567.58 209,424.96 195,043.45 186,689.57 184,520.75 188,903.50 190,054.29 182,173.84 189,012.48 183,370.98 177,170.94 152,062.77 139,498.41 144,624.73 142,486.44 142,209.88
TOTAL 335485678 331955373 345431895  3,627,77445 373028123 380702939 379953486 383141586  3,802875.69 380140445  3,63251883  3,69174879  3,697,147.65 368003201 361927440  3421,39457 337417543  3452751.12  3,515678.96

Table A2. Separate collection of Dry Recyclables in Sao Paulo by Administrative Regions for the period 2006-2024.
REGIONAL Separate Collection of Dry Recyclables
ADMINISTRATION 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
ARICANDUVA /FORMOSA 334.07 411.34 543.88 563.00 741.70 934.73 1076.10 1020.54 1236.88 1380.99 1139.08 1020.50 1214.21 1348.99 2047.27 1554.76 1498.80 1728.44 208055
CAMPO LIMPO 596.57 462,67 550.73 486,02 453.37 676.06 715.96 876.80 1227.70 376258 425178 3851.86 3553.05 3873.60 495276 3983.14 3811.10 397437 3961.16
CAPELA DO SOCORRO 825.06 1469.08 2665.16 3116.93 3127.49 3289.12 385384 4382.56 421616 8077.53 6509.58 6070.12 3669.24 3727.02 485186 3590.81 2860.91 3374.03 342555
CIDADE ADEMAR 300.98 459.28 561.56 515.74 685.45 856.57 928.58 980.29 1115.77 225112 2505.25 2030.15 1971.57 211652 2698.98 1983.07 1714.32 1962.08 207546
CIDADE TIRADENTES 0.00 0.00 3371 105,50 14955 22227 244.45 156.68 259.63 214,37 160.89 185.16 178.05 206.07 325.19 273.86 266.06 287.76 297.99
ERMELINO MATARAZZO 0.00 0.00 0.00 0.00 0.00 0.00 201.04 238.35 243,50 1639.07 1819.20 1915.93 1539.76 1436.82 2187.98 1127.99 828.42 977.56 118151
GUAIANASES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 252.23 543.42 399.22 459.18 886.58 487.37 382.37 494.62 538.95
IPIRANGA 628.87 873.68 1569.30 1915.10 2238.14 316037 3722.09 4139.63 4427.18 5240.17 5102.89 5053.40 442643 5214.64 6238.44 484291 464557 5499.61 5704.46
ITAIM PAULISTA 526.96 1198.19 211168 2113.62 1486.35 620.61 919.56 1066.60 424.69 108.87 330.97 369.43 185.01 291.72 696.33 365.87 291,07 357.66 481,94
ITAQUERA 538.37 767.54 1134.39 568.82 595.98 703.32 803.49 1036.49 114357 1244.21 1247.65 1153.23 1073.01 1218.15 1738.77 1256.58 1272.32 1424.01 1847.08
JABAQUARA 552,02 718.85 971.96 927.55 79888 1215.56 1286.51 1643.00 1849.25 254027 267168 232231 2202.03 2319.45 2935.94 2385.04 2157.24 225630 2282.74
MBOI MIRIM 0.00 0.00 0.00 0.00 0.00 0.00 1.08 0.52 3143 160.03 289.87 1397.73 1615.34 1817.17 2470.90 1693.87 1605.14 1966.60 2062.88
PARELHEIROS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 256 0.00 189.07 359.66 731.87 963.87 705.93 823.26 830.72
SANTO AMARO 2819.77 2242.65 312294 226941 347422 440603 4633.25 4951.19 5194.52 4852.89 5173.90 5148.81 4697.86 5008.07 6124.04 4840.15 456130 5037.09 537101
SAO MATEUS 178.05 99.15 538.63 246.76 92.62 98.48 397.54 959.15 896.62 695.50 1395.91 1822.20 82293 609.75 1112.74 590.20 859.40 936.09 710.98
SAO MIGUEL PAULISTA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.08 2387 445.69 772.46 255.41 349.38 642.29 37415 287.60 377.73 529.58
SAPOPEMBA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 159.52 722.01 783.01 714.32 731.76 736.12 771.28 1048.41 643.60 603.58 765.11 825.10
VILA MARIANA 2592.24 3640.89 519031 2557.11 400657 6790.83 702831 868636 8859.65 11,874.89 12,283.94 12,435.91 11,962.03 12,360.23 13,894.71 1051634 10,524.00 11,927.52 13,143.07
VILA PRUDENTE 43373 552.56 620.06 901.76 1416.12 1946.87 220386 2064.63 173224 1804.52 1864.10 1836.18 1800.77 2052.79 2674.48 1733.05 1692.57 2249.16 2613.73
BUTANTA 1077.58 1370.21 1618.31 1175.59 1012.10 1400.26 2009.84 3582.49 3167.86 333630 358222 328623 316838 3124.17 2979.70 3150.83 3279.51 3981.28 382230
CASA VERDE 298.55 474.83 656.27 52075 303.38 652.87 906.55 1133.52 1081.94 1145.73 823.87 959.49 755.13 799.20 1030.00 811.99 639.27 758.19 111847
FREGUESIA /BRASILANDIA 560.91 523.89 716.19 640.95 43345 645.33 815.24 872.58 886.38 1096.78 1012.82 979.08 931.04 94326 1227.31 917.78 1001.16 1208.53 1138.98
JACANA/REMEMBE 216,90 348.43 451.73 253,62 436.88 392,99 950.54 1205.60 161,88 566.65 518,51 905.98 1257.33 621.86 257.07 189.62 194.85 257.32 625.93
LAPA 1894.12 2987.53 3135.98 1780.05 1730.81 325557 4905.67 5617.85 5838.82 773214 7175.25 675345 5904.42 5717.73 6007.05 4540.17 4454.71 5042.11 6205.44
MARIA/GUILHERME 791.99 988.69 940.39 676.98 592.76 1007.66 967.74 844.98 756.54 1132.32 952.56 903.14 775.99 745.94 1055.47 754.48 755.19 482831 5017.18
MOOCA 97422 1213.40 1597.71 1634.06 1314.40 1296.82 1658.02 2044.34 2145.16 271443 3267.21 4068.10 275285 3082.74 232062 2001.88 1992.86 254199 280134
PENHA 662.54 1002.01 171422 654.6 468.72 670.04 1286.76 1538.66 1168.51 1711.97 1564.02 1368.41 1494.16 1494.90 1941.46 1605.46 1593.05 2315.65 242016
PERUS 0.27 1.98 1491 1.39 1.48 1.50 1259 3053 47.78 31.93 22.86 53.05 168.98 174.00 290.34 275.33 286.40 252.92 256.87
PINHEIROS 2696.08 344144 3691.28 3858 397135 5967.76 7115.89 7657.84 7686.64 919532 7879.66 8153.26 725624 7477.96 811353 6254.82 5932.12 686071 7791.20
PIRITUBA/JARAGUA 356.88 663.07 756.44 856.38 1126.42 1117.10 929,52 142291 1479.59 1730.89 1789.46 2303.41 1764.56 1623.85 1696.04 1170.95 1225.64 1482.16 1799.22
SANTANA/TUCURUVI 866.48 1217.53 1870.50 1506.83 1005.47 1827.42 1843.46 1756.26 171632 2690.84 314447 2838.81 2381.05 238325 287035 1640.01 1480.43 2810.50 3097.21
SE 226187 3015.19 418926 441533 463897 5337.06 5490.34 6386.45 611536 6995.63 6388.96 6686.63 5809.32 6724.87 6417.83 6469.63 6863.85 12,229.57 14,083.82
TOTAL 22,985.08 30,144.08 40,967.50 34,263.85 36,302.63 48,493.20 56,907.81 66,456.32 65,838.66 86,713.82 86,283.36 87,919.60 7691096 80,454.22 94,466.31 72,989.58 70,266.74 90,988.25 100,142.58
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