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ABSTRACT

The goals for sustainable development and the new business models under the green
label propose significant changes in the modus operandi of consumption and production.
Since environmental protection is the main guiding target, they require greater responsibi-
lity regarding the social and environmental impacts of the production chains. It is possible
to notice the importance of policymakers and legal provisions for the transition to green
economies based on a Circular Economy. Despite the economic, social, and environmen-
tal advantages, there is deficient legal regulation in Brazil. This study presents the legal
approach of the Circular Economy in Brazil, analyzing the challenges of its institutionaliza-
tion and application. A literature review was conducted to identify studies related to the
topic. Throughout the research, we identified the great potential for Brazil regarding the
adoption of circular practices, which, however, fails in its normative regulation. As a result,
despite the praise given to the National Policy for Solid Waste, there is no enforceable
legal norm for the transition from a linear model to a circular production model. However,
certifications, control bodies, trade barriers, and the demands of the foreign market itself
have been means of encouraging the institutionalization of the Circular Economy in Brazil.
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INTRODUCTION

The circular economy (CE), unlike the linear trend pre-
valent since the industrial revolution, enables the gene-
ration of multiple cycles in the use of products to reduce
resource use and consequently minimize waste (Ellen Ma-
carthur Foundation, 2013). However, according to some
authors (Ellen MacArthur Foundation, 2015; Azevedo,
2015; Kuzma et al., 2020), research on the circular eco-
nomy is still relatively new, with significant growth be-
ginning in 2015, the year that the foundation published
a series of important reports titled “Towards a circular
economy.”

According to Lawandowski (2016), in the circular eco-
nomy, the paradigm must be broken from the “end-of-
-life” to the “cradle to cradle” concept by analyzing op-
portunities and creating circular business models. In this
context, advanced manufacturing techniques and techno-
logy should be included, reducing toxic chemicals, using
renewable energy sources, and eliminating waste from
superior design models across products, production lines,
and systems. In this way, job opportunities can be crea-
ted, the profitability of organizations can be increased,
and environmental degradation can be mitigated (Linder;
Sarasini; Loon, 2017).

Considering the global scenario and according to the
Ellen McArthur Foundation (2020), the institutionaliza-
tion of circular economy principles is still a challenge;
however, when it comes to the European Union, a com-
prehensive circular economy policy package was adopted
in December 2015. This package of initiatives includes
legislative measures known as the European Circular Eco-
nomy Action Plan, which, if implemented, could foster
and drive a transition to a circular economy. The Euro-
pean project stands as one of the first plans to implement
circular economy policies across Europe and beyond
(Ellen MacArthur Foundation, 2020).

It is worth noting that, in general, only the large indus-
tries of a few countries are aware of the circular economy,
which is still scattered among small and medium-sized
companies. For now, it is observed that governments
should foster the academic and industrial fields of study
of CE through specific tax and fiscal legislation (Stahel,
2016) since the middle class will reach three billion peo-
ple around 2030, putting pressure on our system for na-
tural resources and increasing public pressure for com-
panies to present processes with significant sustainable
performance (Kharas, 2017).

Concerning the trade sanctions imposed by the inter-
national market, if the circular economy is neglected, it

may follow the same path as the compliance or hazardous
waste rules, as can be observed in Directive 2002/96/EC
on Waste Electrical and Electronic Equipment, which im-
poses restrictions on the use of hazardous substances
(RoHS). Upon analyzing the impacts of these substances,
the European Union (EU) countries undertook initiati-
ves that reached the international market, pressuring all
countries interested in continuing to export products to
the EU to adapt to this new legislation (Silva; Pimenta;
Campos, 2013).

In this vein, it is analyzed that, according to the Ellen
McArthur Foundation (2020), the European Union has
mapped out 54 actions and four legislative proposals on
waste to be met by 2030 and 2035 to mitigate waste ge-
nerated in its action plan. This was done by including new
obligations such as separating the collection of municipal
textiles and biowaste and containing targets for landfill,
reuse, and recycling. On the one hand, China and the Eu-
ropean Union have applied the circular economy’s legis-
lative and/or normative principles in their public policies,
allowing for different approaches due to their different
organizational contexts. Thus, it is noteworthy that the
European Union’s efforts are focused on legislative mea-
sures to foster ecodesign, while China’s focus is on clea-
ner production (Nery, 2017).

Therefore, academic studies have focused on identi-
fying the circular economy principles in public policies to
avoid possible negative trade sanctions (Mendes, Ferra-
rez, Pinto, 2020). According to the sample of articles iden-
tified, these sanctions were limited to the National Solid
Waste Policy and did not address the CE legislative practi-
ces, analyzing the challenges of institutionalizing the cir-
cular economy in Brazil. For these reasons, this research
aims to analyze the Brazilian legislation to identify legal
instruments that allow the institutionalization of circular
economy principles in the supply chain.

Aliterature review was conducted to gather known data
to explore this relationship and generate new knowledge
to initiate this understanding. The article is divided into
four parts, besides this introduction. The first part pre-
sents the process used to develop the research. Next, the
conceptual results discuss circular economy legislation
in Brazil, its practices, and the regulatory landscape. The
third part is dedicated to analyzing the Brazilian legisla-
tion related to the circular economy principles, especially
the National Solid Waste Policy, the National Environmen-
tal Policy, and other related normative devices. The final
section presents the article’s concluding remarks.



METHOD

General considerations

This descriptive exploratory study is intended to explo-
re the Brazilian legislation to identify circular practices. To
this end, search parameters were created with Tranfield
et al. (2004) guidelines to order the study steps. Next,
review questions and search parameters were prepared
and used in the Web of Science and Scopus databases
without a pre-defined timeframe to obtain articles due
to the need to analyze possible environmental laws and
legal ordinances that contribute to reverse logistics and
circular economy.

The methodology adopted herein, considering the in-
terdisciplinary nature of this research, was related to the
legal sciences for the legislative part and analysis of legal
norms, as well as to engineering, which is a determining
factor in the understanding of circular supply chains and
their concepts and practices, to make the study replicable
and connected to the Brazilian reality. Thus, in addition
to the articles collected in the Scopus and Web of Science
databases, a search was conducted in the state legislative
assemblies and the National Congress searching for legis-
lation related to the circular economy.

By considering the basic purpose of this study to pre-
sent the legislative practices of the Circular Economy in
Brazil, searching and exploring the literature data, re-
ports, and information that support and back up the re-
search, two review questions were elaborated:

QR1) What is the current legislation related to the cir-
cular economy principles in Brazil?

QR2) What are the barriers to institutionalizing and
implementing the circular economy in Brazil?

The purpose of QR1 is to identify current Brazilian le-
gislation related to circular economy principles, based es-
pecially on the National Solid Waste Policy. Finally, QR2
seeks to present the challenges of institutionalizing the
Circular Economy in Brazil.
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Study location

Constructs, keywords, and search strings were created
in the Scopus and Web of Science databases to research
to obtain answers to the proposed review questions, as
shown in Chart 1.

Constructs keywords Strings
Legislation in Circular
Economy
Circular Economy Law ((“Circular
Legislation in Circular Economy Regu- Economy”) OR
Circular Eco- lations “circularity”)
AND (Law* OR
nomy Taxation in Circular Regulation* OR
Economy Legislation*)
Circular Legislation
Circular Regulations

Chart 1. Research Parameters
Study selection and evaluation

The study selection and evaluation started with the
first selection, reading the title, abstract, and keywords.
In the second, we read the introduction and conclusion
and searched for the content of the articles. In the third
selection, the full reading of the articles was conducted
to evaluate the journal’s quality, accessibility, theoretical-
-empirical content, and unit of analysis. Thus, the analysis
and synthesis were conducted with a thorough reading of
the articles, observing the legislation applied to the circu-
lar economy.

Articles were searched in the proposed databases for
selecting and evaluating the study. The search in Scopus
was limited by the final publication stage, type of source
article, and language of the articles in English, Spanish,
and Portuguese helping to answer the proposed QRs. In
the initial search, 1,256 documents were found, and after
the first selection, 96 articles were selected. Then, seven
articles were chosen in the second selection and four ar-
ticles in the third selection. In this step, the filter article
document type in English, Spanish, and Portuguese was
applied to the Web of Science. Thus, 947 articles were
identified, with 63 applying to the first selection, nine to
the second selection, and five to the third. In short, ten
articles resulted from the analyses in the two databases,
which, in turn, were entered into the Mendeley software
and the duplicates were eliminated, totaling ten articles
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from the databases to substantiate the proposed QRs.
Furthermore, documents from reports, norms, laws, pro-
posals for amendments to the constitution, and relevant
articles from congresses were thoroughly read, totaling
19 documents and thus forming the bibliographic portfo-
lio of the current research.

RESULTS AND DISCUSSION

The normative reception of circular economy in Brazil:
perspectives of the current legislative scenario

For Karl and Scholz-Karl (2022), circular operations de-
rive from the circular economic model, where only closed
cycles exist, i.e., zero waste; thus, the circular economy
concept has received increasing attention from countries
around the world as an alternative to the current extract-
-produce-dispose linear model.

The Brazilian normative instrument at the federal le-
vel that currently comes closest to the circular economy
principles is Law No. 12,305 of August 2, 2010, which
established the National Solid Waste Policy (PNRS), and
Decree No. 7,404 of December 23, 2010, that regulates
it. Item XlI of Article 3 of the PNRS defines “reverse logis-
tics” as “an economic and social development instrument
characterized by a set of actions, procedures, and means
to enable the collection and return of solid waste to the
business sector, for reuse in its cycle or other production
cycles, or other environmentally appropriate final desti-
nation.”

The definition of reverse logistics brought by the PNRS
is very similar to the Ellen MacArthur Foundation’s con-
cept of the circular economy, which seeks to eliminate
waste and pollution, keep products and materials in use,
and regenerate natural systems. However, the terms cir-
cular economy and reverse logistics are not interchangea-
ble. According to Dantas (2020), reverse logistics is one of
the circular economy practices.

In this context, although the development of reverse
logistics is an important aspect of the circular economy
that has been normatively institutionalized in Brazil, dis-
cussions are needed on the effectiveness of the legal ins-
truments currently provided for its application and how
much they impact the implementation of the circular
economy in Brazil. In this aspect, Azevedo (2015, p. 13)
criticizes the effectiveness of the PNRS in the adoption of
circular practices. For the author, private and public sec-
tor responsibilities should be better defined to establish
peremptory deadlines to implement the circular economy

model and its production mode and provide penalties for
non-compliance with said deadlines.

In the research conducted by Paes et al. (2020), the au-
thors discussed how the National Policy for Solid Waste -
Law no. 12,305/2010 would be aligned with the principles
of the circular economy, considering its potential to close
the cycle in solid waste production. By supporting envi-
ronmental policies in Brazil, such as reverse logistics and
shared responsibility institutes, we contribute to more
efficient waste management and the implementation of
the circular economy. However, one must consider the
potential barriers to adopting solid waste management
from a circular economy perspective, as there are regu-
latory barriers to the transition to a circular economy in
waste management legislation.

For the National Confederation of Industries (CNI,
2019), the transition to a circular economy demands im-
provements in national infrastructure and public policies,
and it is necessary to adapt the Brazilian tax system to
stimulate the best use of natural resources. In this vein,
the research developed by CNI (2019) shows that the im-
proved use of natural resources and the use of waste as
inputs by the productive sector have the potential to ge-
nerate new businesses and more jobs. For this reason, to
strengthen the transition to a circular model, CNI propo-
ses, in its agenda for 2021, the development of guidelines
for a National Policy on Circular Economy and the coor-
dination of studies, aiming to define an ISO standard on
circular economy.

Recently, the state of Parana established through Law
No. 20,607, dated June 10, 2021, its State Plan for Solid
Waste (PERS/PR). This plan follows the guidelines of the
National Solid Waste Policy - PNRS (Law No. 12,305/2010).
In addition to waste management, the PERS/PR disciplines
reverse logistics within the state, imposing the reverse lo-
gistics plan for post-consumption products in the environ-
mental licensing procedures for obtaining the operating
license and its renewal.

The state legislation innovated by expressly encourag-
ing the adoption of the circular economy as one of its pil-
lars for the first time in state legislation:

“Article 7" - The strategies of the PERS/PR are:

IV — the promotion:

b) of the adequate segregation, maximum utilization,

and reduction of solid residues destined for sanitary lan-
dfills;



c) environmental education emphasizing the principles
of non-generation, reduction, reuse, recycling, solid was-
te treatment, and environmentally sound waste disposal
of waste;

V — The adoption, strengthening, and expansion of re-
verse logistics for post-consumer waste and the circular
economy (...)".

By inserting the premises of non-generation, preven-
tion, and minimization of solid waste generation, PERS/
PR opens normative space for circular economy practices,
especially innovation and product design aimed at circu-
larity.

The PERS/PR (art. 5) also brings the full responsibi-
lity of solid waste generators in Parand concerning the
polluter-pays principle. Moreover, the PERS/PR (Art. 7)
also calls the attention of solid waste generators to the
shared responsibility for the life cycle of products, which
demonstrates an initial step towards the transition to
change in production processes, especially the idea of a
closed cycle.

In general, the sustainable premises of the State Plan
for Solid Waste of Parana and the principles oriented to
environmental education, considering the idea of non-
-generation of solid waste in line with the international
perspective of the transition to a circular economy, are
to be praised.

However, despite the Parana state legislation being a
step forward in the search for normative reception of the
circular economy, Brazil still has no binding legislation at
the federal level to impose or grant benefits to those who
incorporate circular principles into their production pro-
cesses.

The barriers of institutionalizing and implementing the
circular economy in Brazil: an analysis based on the
Brazilian legislation

The discussion about the possible institutionalization
of the circular economy in Brazil is recent and faces chal-
lenges, especially regarding the lack of legislation. There
is no federal legislation in the Brazilian normative scope
that disciplines or regulates the circular economy model
in industries.

Despite being praised internationally, the National Po-
licy on Solid Waste (PNRS) currently fails to provide for
the mandatory implementation of reverse logistics for
all types of waste, according to Azevedo (2015). This is
because it is restricted to the products listed in article
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33: pesticides and their waste and packaging; batteries;
tires; lubricating oils and their waste and packaging; fluo-
rescent, sodium vapor, mercury, and mixed light bulbs;
and electrical and electronic products and their compo-
nents. The other products that do not make up this list
are subject to terms of commitment and agreements that
remove the legal responsibility for the product’s life cycle
(Azevedo, 2015).

For Foster, Roberto, and Igari (2016), the possibility of
sectoral agreements in the PNRS established between the
public authorities and manufacturers, importers, distri-
butors, or traders represents the equating of responsibi-
lities for solid waste management along the production
chains, that is, the shared responsibility for the life cycle
of products.

Nevertheless, it is observed that the responsibilities
for the product’s life cycle using reverse logistics should
be defined by the PNRS to establish deadlines and sanc-
tions so that companies are obliged to create projects for
inserting the circular economy model into their produc-
tion mode, considering that the scarcity of natural resour-
ces is imminent.

Another legal argument reinforcing the need to crea-
te legal instruments to institutionalize the circular eco-
nomy is the constitutional and collective duty to defend
and preserve the environment provided in article 225 of
the 1988 Constitution of the Federative Republic of Brazil
(CRFB).

In addition to the aforementioned regulatory instru-
ments, Stival, Barros, and Veiga (2020) mention that the
National Environmental Policy, established by Law No.
6,938 of August 31st, 1981, also contains objectives si-
milar to the circular economy principles. Article 2, in its
item I, by providing for the “rationalization of the use of
soil, subsoil, water, and air,” correlates with the circular
economy’s systemic thinking. In this sense, item IV, which
deals with “incentives for the study and research of tech-
nologies aimed at the rational use and protection of en-
vironmental resources,” is in line with both systemic thin-
king and the idea of renewable energy, whose ideas are
related to the principles of the circular economy (Stival,
Barros, Veiga, 2020).

Although the aforementioned legal instruments allow
the implementation of measures that correlate with the
principles of circular economy, so far, there is no legis-
lation directly related to this production model. In the
Brazilian scenario, an effective public policy to implement
the circular economy has not yet been adopted, so Bra-
zil still focuses on the premises of the three “R’s,” which
are to reduce, reuse, and recycle. In contrast, the circular
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economy goes much further, working on the product de-
sign itself from the standpoint of non-generation of was-
te (Cosenza et al., 2020). In this context, Foster, Roberto,
and Igari (2016) point out that China was the first country
to establish the circular economy as a national economic
and social development strategy through a federal regu-
latory instrument, the Circular Economic Promotion Law
of 2008.

In 2015, due to the European Union’s Circular Economy
Action Plan, there was a worldwide stimulus for Europe’s
transition to a circular economy to promote sustainable
economic growth. The proposal contains 54 measures ai-
med at closing the life cycle of products. In 2020, with the
launch of the New Action Plan for the Circular Economy,
Europe started to take initiatives to abandon the linear
model since the conception of products (Sereno et al.,
2020).

Given this international landscape, sustainable practi-
ces have received increasing attention from academics,
businesses, and policymakers in recent decades (Sa-
dhukhan et al., 2020; Stahel, 2017). This movement has
been intensified due to global commitments focused on
reducing greenhouse gas emissions to address resour-
ce scarcity and rethink waste management (EMF, 2015;
Zhang et al., 2019).

Furthermore, international agreements and policies
require sustainability-related initiatives as a prerequisite
for contracts, turning adherence to sustainable initiatives
into a market advantage (Filippini et al., 2019; Juste-Ruiz,
2020). According to Rashed and Shah (2020), busines-
ses are critical stakeholders capable of accelerating the
implementation of sustainable practices outlined in the
United Nations Agenda 2030 (UN, 2015). Research shows
that private engagement provides win-win situations for
their own business, society, and the environment (Dantas
et al., 2020; Scheyvens et al., 2016).

Assunc¢do (2019) analyzed in his recent research the
evolutionary process of the circular economy in Brazil
from the perspective of environmental management and
the actions proposed with this bias. Most of the actions
taken in the Brazilian scenario are based on the National
Solid Waste Policy. However, non-enforcement standards
can also drive the transition to a circular economy, such
as 1SO 14006 of 2011, which defines the production cri-
teria for raw materials and product production that gene-
rate less impact on the environment under the ecodesign
principle.

In Brazil, one of the paths to its institutionalization may
be the creation of a National Policy for Circular Economy
through the elaboration of an ISO standard on circular

economy. This is also an alternative supported by the
National Confederation of Industries (CNI). According to
the survey conducted by that confederation in 2019, the
main reasons for adopting circular practices in industries
are the search for operational efficiency (69.2%) and new
business opportunities (41.5%). Other reasons include (i)
customer requests (20.8%), (ii) meeting legal compliance
(18.5%), and (iii) shareholder requests (7.7%).

The Circular Economy 100 (CE100) program was crea-
ted to offer collaboration and innovation, bringing toge-
ther stakeholders related to business, government, aca-
demia, and organizations to work on the transition from
the linear economy to the circular economy in Brazil.
With the support of CE100 Global and the Ellen MacAr-
thur Foundation, the program sought to develop creative
solutions aimed at sustainable development in Brazil by
sharing knowledge and solutions to change the Brazilian
productive paradigm.

In Brazil, the Ellen MacArthur Foundation studies car-
ried out in 2017 focused on the following sectors: agricul-
ture and biodiversity assets, buildings and construction,
and electrical and electronic equipment. According to the
report (Ellen MacArthur Foundation, 2017), environmen-
tal certifications are being adopted as a first step in the
circular economy transition and development of circular
projects in the building and construction sector in the
Brazilian scenario. The use of circular principles in new
developments to avoid linear constraints has proven to
be an important starting point.

CONCLUSION

Several practices are needed to foster the circular econ-
omy, such as improving waste reuse and recycling, which
are only transitional activities of the business models. All
stages of the product life cycle must also be analyzed and
improved, including design, production, use, and reuse,
reducing primary materials and influencing overall con-
sumption by making a product or service an ecologically
superior practice to obtaining and maintaining it.

Because of Brazil’'s unique market and social charac-
teristics and its vast natural capital, the Ellen MacArthur
Foundation sees the country as an attractive scenario for
the transition to a circular economy, as this production
model can contribute to building economic, social, and
natural capital, despite economic turbulence and budget-
ary constraints.

The promotion of circular practices must be encour-
aged in the federal sphere and each state, given the pecu-
liarities related to the Brazilian natural resources and bi-



ome and the tax and fiscal burdens. As seen, the state of
Parana stands out among the rest of the Brazilian feder-
ation for being the first to incorporate the term “circular
economy” into the legislative scope, including disciplining
the principle of non-generation of waste and environmen-
tal education from the premises of the circular economy.

In this context, the article has fulfilled its objective of
understanding the legislative practices of the Brazilian
Circular Economy by exploring in a general way the legal
foundations of the CE in the world, contributing to obtain-
ing a grounded legal system focused on the citizen, on the
environment, and economic development. However, even
though the National Solid Waste Policy is praised, there
are omissions as to the circular economy since it only ad-
dressed a part of it, i.e., it has disciplined reverse logistics
but omitted to address the responsibility for waste gener-
ation. In this sense, it is still necessary to reform the legal
regulations in Brazil to contemplate the non-generation
principle, addressing the responsibility for consumption
and production since the product’s design.

However, future research will broaden this search into
other legal systems to conduct a comparative analysis to
pave the way for the institutionalization of the circular
economy in Brazilian legislation.
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