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Abstract
Brazil is the fourth largest producer of plastic waste in the world. Among all the challenges 
the country had faced in the development of public policies for the banning of single-use 
plastics, the new coronavirus pandemic scenario determined the suspension of these laws 
indefinitely. In 2020, Brazil became the global epicenter of COVID-19. This scenario 
changed the habit and behavior of Brazilian consumers, who increased the consumption 
of plastics due to their importance in applications as protective material. The country also 
has social problems related to waste management that depend mainly on waste pickers. 
These workers need social visibility and protection not only to face the current health crisis 
but also to guarantee their income and survival. This work aims to discuss the increase in 
single-use plastics that are not intended for recycling and the respective environmental, 
economic, and social impacts for the country. We demonstrate the lack of data on waste 
management in Brazil and highlight the importance of the social inclusion of waste pickers 
for a circular economy. Especially after the change of scenario with the COVID-19 pan-
demic, the country must have adequate planning and improvements in waste management, 
recycling programs, and political intervention to raising awareness among the population 
and guaranteeing social rights for waste pickers.
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Introduction

Recycling emerged as a system to reduce the amount of waste generated by society and 
as a measure to contain the impacts of excessive consumption [1]. This system has sev-
eral benefits such as reduction of pollution and use of natural resources, generation of 
jobs, recovery, revaluation, transformation, and environmental awareness [2]. In Brazil, 
recycling gained more attention with the approval of the National Policy on Solid Waste 
(NPSW), Law 12.305, enacted in 2010 [3]. The law comprises information on a wide 

 * Lais R. Lima 
 laisroncalho@gmail.com

1 Federal University of São Carlos - UFSCar, Washington Luiz, km. 235, 13565-905 São Carlos, SP, 
Brazil

2 University of Toronto, Toronto, Canada

http://orcid.org/0000-0002-2159-6320
http://crossmark.crossref.org/dialog/?doi=10.1007/s43615-021-00130-0&domain=pdf


 Circular Economy and Sustainability

1 3

variety of interrelated topics, such as reverse logistics, selective collection, composting, 
and energy recovery, among others [4]. Extended producer responsibility was also insti-
tuted as an instrument for economic and social development to facilitate the collection 
and return of solid waste to the business sector [3].

In Brazil, the performance of cooperatives of waste pickers occurs significantly for 
the contribution of steps that favor the reverse logistics proposed by NPSW 2010 in 
terms of door-to-door collection, transport, sorting, and pre-processing [5]. These asso-
ciations establish partnerships with municipal selective collection programs, but they 
also operate independently from the public authorities [6]. In addition, waste pickers are 
usually not paid for collection and sorting services and their income is obtained from 
the commercialization of collected and recyclable materials such as paper, cardboard, 
plastic and glass, as well as ferrous and non-ferrous materials [7].

According to data from the Panorama of Solid Waste in Brazil 2020, carried out by 
Brazilian Association of Special Waste and Public Cleaning Companies—ABRELPE 
[8], Brazilians produce 1.52 million tons of waste per week. As stated by National Asso-
ciation of Waste pickers [9], among the materials collected in the Brazilian selective 
collection system in the period from 2010 to 2018, paper/cardboard was the main one 
(42% of the total), followed by plastics (23%), metals (13%), glass (12%), and others 
(10%).

Brazil is the fourth largest producer of plastic waste in the world, behind only 
the USA, China, and India [10]. Despite this, plastic recycling rates in Brazil are 
still extremely low (1.2%) when compared to countries as Germany (37.94%), USA 
(34.60%), UK (31.45%), China (21.92%), and Canada (21.25%) [11].

During the COVID-19 pandemic, plastic consumption increased due to the produc-
tion of personal protective equipment (PPE). Despite its importance for the safety of 
health professionals and citizens, the increase in the amount of plastic waste generated 
has aggravating consequences for the environment. With the lack of awareness from a 
large part of the population and the inadequate final destination of post-consumer plas-
tic, the increase in the volume of this waste is quite problematic in a country where 
there is such a low recycling rate [12].

The low recycling rate in Brazil is due to several factors, including the unawareness 
of the population of recycling programs [13], a lack of tax incentives [14], non-ade-
quate facilities and collecting vehicles [15], and the absence of adequate waste legisla-
tion [16]. In addition, recycled materials are double taxed, initially as raw materials and 
then as recycled [17]. As a result, the recycling market in the country is still extremely 
informal [18]. There is a lack of data on this market from countless autonomous waste 
pickers, who live in precarious conditions and are often excluded from our society. They 
are poor people, excluded from society because of their age, social status, low educa-
tion level, or inability to enter the formal labor market [19]. This marginalized group 
is generally unrecognized or under-compensated and is often conducted informally and 
individually, resulting in low wages and weak social protection [20].

The National Movement of Waste Pickers estimates 800,000 waste pickers in the 
country who collect recyclable waste in the streets and sell them back to the indus-
tries. According to IPEA, waste pickers are strengthened when they are united through 
cooperatives. Such collective organizations help them enter the formal MSW manage-
ment system [21], generating greater income for this category, better working condi-
tions, social inclusion, and citizenship, in addition to some better operational situations, 
organizational conditions [19], and selling power when dealing with scrap buyers [18].
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Waste Management Challenges

Most municipalities in Brazil do not have the recycling programs. The 2018 data from the 
Business Commission on Recycling (CEMPRE), shows that 1227 municipalities performed 
selective collection, which represents only 22% of Brazilian cities [7].

Although they work individually or as members of formalized associations and coop-
eratives, the waste pickers play an important role in this segment. In Brazil, they have been 
responsible for about 90% of the recycling collection [22]. The per capita collection of recy-
clable materials within the country is 14.4 kg/inhab/year, which is equivalent to 1.7 million 
tons/year [23]. However, these quantities comprise a significant fraction of tailings, and the 
materials effectively recovered account for approximately 1.05 million tons/year [24].

According to the ABRELPE, Brazil produced 79 million tons of MSW in 2018, of which 
3.9% were recycled and destined for composting. Of the remainder, 59.5% were properly dis-
posed of in landfills, and despite the NSWP target of closing all dumps by 2014, 3001 munici-
palities improperly disposed of 40.5% in controlled dumps or landfills [25].

There is no doubt about how much, in environmental and social terms, Brazil loses from 
the lack of recycling. According to the Brazilian Association of Energy Waste Recovery 
(ABREN)—a member of the International Solid Waste Association (ISWA)—Brazil loses 
around 2.8 billion dollars annually in the treatment of diseases of people who have had 
improper contact with MSW [26]. Based on data from the World Bank, available in the 2015 
Fiscal Aspects of Health in Brazil report, public spending on health in Brazil corresponded to 
3.8% of the Gross Domestic Product (GDP) [27].

Data from CEMPRE (2018) also reveal that among the composition of waste from the 
selective collection in 2018, 13% were plastic waste [7]. In general, one of the country’s strate-
gies to mitigate the impact of plastics on the environment was to enact some laws that prohibit 
the use of single-use plastic. There is still no federal law that applies to the entire country. 
However, state laws have already been enacted in all Brazilian states banning plastic straws. 
Some municipal laws advance the ban on other disposable materials such as bags, glasses, 
cutlery, and other plastic materials [28]. The legislation supports the replacement of single-
use plastics for biodegradable or reusable ones [29]. These laws have been enacted with focus 
and justification to favor a circular economy in the country. However, there is still a lack of 
sufficient and significant data to propose actions related to this concept, as well as activities 
regarding environmental education, such as awareness of the local population, impacts of the 
incorrect disposal of plastics, and ways of reducing consumption. There are no public poli-
cies and guidance for households to properly sort their waste. Furthermore, incorrect disposal 
of biodegradable plastics can aggravate another environmental problem, such as the increase 
in the volume of landfills and dumps [30]. The appropriate conditions for biodegradation are 
specifically provided in industrial composting facilities, which is an incipient process in the 
country [31]. Only 1.9% of Brazilian municipalities have composting plants, and only 127,000 
tons of MSW (0.16% of the total) went to composting centers in 2018 [18, 32].

Single‑Use Plastics in Face of the COVID‑19 Pandemic

While Brazil had been enacting important laws to ban single-use plastics, the 2020 scenario 
created new habits that reinvigorated the plastic industry worldwide [33]. The advent of the 
pandemic caused by the new coronavirus (COVID-19), announced by the World Health 
Organization (WHO) in March 2020, has been causing major global impacts. Whereas the 
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number of known infections in Europe decreased, in May 2020 Latin America became an 
epicenter of the pandemic, driven mainly by the increasing number of cases in Brazil. On 7 
October 2021, Brazil had at least 21.4 million cases—more than the whole Europe—and more 
than 598,000 deaths [34].

The closure of factories and local businesses at the beginning of the pandemic resulted in 
a reduction in pollutant emissions into the atmosphere. A recent study shows that solid waste 
production, in general, of the main cities in Brazil, has decreased during the social isolation 
period, possibly due to reduced activity in commercial areas [35]. On the contrary, single-use 
plastics were more than ever essential in the daily lives of individuals, increasing the com-
plexities of plastic waste management [36]. According to data from ABRELPE, in June 2020, 
there was a significant increase in the amount of solid household waste generated in Brazil 
(~30%) and a considerable growth in the generation of hospital waste in healthcare units 
(10−20 times) due to confinement [8].

Amid the risk of transmission of the virus, the population changed its patterns of behavior 
and consumption [37]. The excessive demand for gloves and individual protection masks, as 
well as plastic packaging for food, hand sanitizer and medicine, causes concern and uncer-
tainty about the environmental advances that we have been seeking and achieving in recent 
years [38].

Safety concerns related to supermarket purchases during COVID-19 have led to a prefer-
ence by consumers and suppliers for fresh food packaged in plastic containers (to avoid con-
tamination of food and to extend the shelf life) and the use of single-use food packaging, as 
well as plastic bags to carry groceries [39].

Despite the lack of any conclusive evidence for reduced risk of viral transmission from 
disposable bags, the stance adopted by countries integrates the belief in society that plastic is 
hygienic. However, the ability of the coronavirus to survive on plastic surfaces can be up to 3 
days compared to paper (3 h), cardboard (1 day), and fabric (2 days), which contradicts this 
view [40–42]. Furthermore, it is not clear how reusable grocery bags can contribute to greater 
risk compared to clothing or shoes, a potential risk that can also be mitigated with proper hand 
hygiene and personal decontamination [43].

The current scenario in Brazil face changes in its public policies, as in the laws that seek to 
minimize environmental impacts on plastic pollution and consequently enable the use of bio-
degradable or reusable materials. Some laws that prohibit the distribution of disposable plastic 
materials are suspended indefinitely, as is the specific case of Law No. 17,261 of January 2020 
in the municipality of São Paulo and that would come into effect in January 2021 [44]. Action 
against the law was proposed by the Syndicate of the Plastic Material Industry of the State of 
São Paulo (SINDIPLAST), with the justification that the ban at this time can cause problems 
for the health system, given the situation of a pandemic caused by a highly transmissible virus.

While plastic is an essential material for protection against virus transmission, especially 
cross-contamination in the current pandemic scenario, the reversal of such policies that restrict 
the use of disposables causes an increase in waste generation. This can again induce an unsus-
tainable culture in consumers and contribute to the global problem of pollution caused by 
plastics [33, 45, 46].
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Social Impact of the Pandemic for Brazilian Waste Pickers

The increase in COVID-19 cases has also raised concerns around the world regarding the 
contamination risks associated with solid waste management, particularly with a focus on 
medical and household waste [24, 47].

In Brazil the pandemic scenario extends the challenges of the recycling process and 
directly impacts the waste pickers. As the new coronavirus survives up to 3 days on plastic 
[41], masks, gloves, and some hospital plastics items are not being recycled due to the risk 
of cross-contamination of these workers. This situation becomes even more problematic 
due to the absence of a policy to guide waste pickers and the entire population in general.

According to the Coordination of the National Movement of Waste Pickers, in Brazil, 
about 15% of the cooperative members are in risk groups, over 60 years old, breastfeed-
ing or with chronic diseases [48]. The selective collection activities are carried out manu-
ally by waste pickers and due to the scarcity of an adequate structure in the waste sorting 
units and the lack of access to PPE for them, the activities were suspended or reduced by 
the cooperatives’ own decision or as determined by local authorities. Other waste pickers’ 
organizations continued their selective collection and sorting activities or resumed them 
after a short period of stoppage, some without meeting the individual and work safety con-
ditions necessary to protect against the contamination risks of COVID-19 [49].

According to a survey conducted by CEMPRE in 2020, the Northeast region of Bra-
zil was the one that proportionally had the greatest impact on selective collection. Among 
100% of the contacted municipalities that have consolidated services, only 1.5% of the 
selective collection was maintained in the region. The South region maintained the highest 
rate of service operating normally (58.9%) and in full activity, followed by the Southeast 
region, with 42.5% of the operation, and the North and Center-West regions, both with 
14.3% of the selective collection system operating normally during social isolation [50].

Considering the social and economic vulnerability of waste pickers, a factor to be con-
sidered inseparably from this context, as it directly influences the decision on whether or 
not to interrupt activities, is the need for social protection and security available to mini-
mum income or other financial support to ensure the survival of these service providers 
during the pandemic period [49].

Brazil still does not present specific data on the real impact that the Pandemic has been 
causing in the associations and cooperatives of waste pickers. We also do not have formal-
ized documents on any financial support for all waste pickers from federal or state agencies. 
According to ABIPLAST [51], 62% of the plastic transformer industry reported problems 
in obtaining raw material and inputs to satisfy demand. This has resulted in an increase in 
the value of recycled material, which benefits the cooperatives. Nonetheless, for each state 
and specifically for each municipality, local management assists in different ways. Accord-
ing to the National Movement of Waste Pickers [52], some cooperatives have not received 
any assistance from government or private companies and therefore remain closed since 
the beginning of the health crisis. Specifically, in the city of São Paulo, the sorting of selec-
tive collection materials was interrupted in all cooperatives associated with the City Hall. 
Despite the interruption, the municipality has been financially supporting the workers from 
these cooperatives and from the Mechanized Sorting Plants of the capital of São Paulo, 
which maintained the operation with reduced staff [50].

In May 2020, the National Council of the Brazilian Public Ministry issued a document 
specifying technical and legal guidelines for the selective collection and sorting of recy-
clable materials during the COVID-19 pandemic. The document stimulates strategic and 
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concrete actions aimed at the immediate implementation of public policies to improve the 
effectiveness of shared responsibility in solid waste management [49].

The document also reinforces that these measures must be promoted with greater 
urgency for the vulnerability of waste pickers. Consequently, it is necessary to promote the 
social integration of disadvantaged sectors, such as cooperatives or associations formed by 
low-income individuals, who have problems inherent to social and economic vulnerabil-
ity and who remain exposed to various occupational risks, including biological, physical, 
and chemical [49]. Some of these preventive measures highlight the immediate need to 
expand the access of recyclable material collectors to appropriate PPE, cleaning and per-
sonal hygiene materials and other healthcare and social assistance.

Despite the benefits included in this document, the country’s recycling sector lacks 
these supports since before the pandemic. It is urgent to guarantee the safety of waste pick-
ers during the pandemic, but the difficulty in inserting this vulnerable group into formal 
recycling streams is already a challenge for years. It is essential to understand the role, cir-
cumstances, and interdependence of waste pickers for a circular economy [53]. One of the 
major challenges in MSW in developing countries is how best to work with this informal 
sector to improve their livelihoods, working conditions, and recycling efficiency [54]. Fur-
thermore, as the community resumes their activities, there is an increase in the use of PPE 
and disposable plastics, which will continue to increase the generation of waste. Managing 
the increase in disposable plastic waste will be a huge challenge for governments, espe-
cially in developing nations, such as Brazil.

Based on official data, Brazil has a projection for the generation of MSW for the next 
decades, resulting in points to a growing curve over 30 years. By 2050, Brazil may have 
an increase of almost 50% in the amount of MSW, compared to 2019 [55]. For the same 
period, the expected population growth projection is 12% (the current Brazilian popula-
tion exceeds 213 million inhabitants [56]). These data evidence the decisive influence on 
the components of economic perspective: (1) the gradual advance of GDP; (2) consequent 
increase in society’s purchasing power; (3) the still absent charge from citizens for solid 
waste collection and management services; and (4) the growing consumption of single-use 
disposable products [55].

Adequate planning and political intervention will be necessary to prevent aggravation 
and poor waste management, since the increase in single-use plastics for protection during 
the COVID-19 pandemic scenario may result in their outflow to the environment and trig-
gering a new public health crisis.

Final Considerations and Conclusion

Considering Brazil’s background and the current health crisis caused by the new coronavi-
rus, it should be noted that the country is experiencing an increase in the consumption of 
plastic materials, especially with all the essential protection elements that include PPE and 
disposable packaging.

In the post-pandemic context of Brazil, to improve plastic waste management, it is nec-
essary to induce personal behavioral and institutional social changes. Regulations related 
to the circular economy are important to combat the inevitable increase in the use of dis-
posable plastics while also accelerating this economic recovery by opening a window of 
opportunity for a novel resource-saving eco-social preparedness system [57].
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It is essential to unite the main actors involved in waste management, which are the leg-
islative and governmental bodies, the cooperatives of waste pickers and private companies, 
in addition to the population, to follow the circular economy initiative, Fig. 1.

The most accurate solution in the face of the social-environmental impact in Brazil is 
based on the need for improvements in proper waste management, as well as the recycling 
of these materials, according to the guidelines imposed by competent authorities. These 
include government policies focusing on incentive measures that encourage a circular 
economy and sustainable practices and public-private investments in infrastructure and 
regularization for people and companies to take responsibility for reusing and recycling the 
generated waste. All these actions will help guide the country toward shared responsibility 
and corporate actions will help guide the country towards a more conscious path and to 
prevent from transitioning from one disaster to another.

The main evidence of this perspective is the need (1) for improvements in solid waste 
management in the whole country; (2) for improvements in the efficiency of recycling 
plastic waste; (3) to implement policies that address behavioral barriers of consumers, 
including awareness and importance of the correct disposal, reuse and recycling of plastic 

Fig. 1  Scheme that can contribute to the circular economy in Brazil
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materials; and (4) to formalize policies that guarantee protection and minimum income for 
waste pickers during and after the COVID-19 pandemic scenario.
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