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Introduction

Society, in general, seeks new forms of development, which contributes to reducing and limiting the use of natural resources, contemplating three pillars of sustainability, or the triple bottom line (TBL): profit, environment, and society, proposed by Elkington in 1997 [START_REF] Elkington | Enter the Triple Bottom Line. Chapter 1. Cannibals with Forks: The Triple Bottom Line of 21st Century Business[END_REF], with the maintaining of the natural resources, and seek activities that can lead to a circular economy in advances of industry 4.0.

In Brazil, the National Solid Waste Policy (PNRS), introduced by Law No. 12.305/2010, led to responsibility for the proper disposal of waste to companies [START_REF]Low n.º 12[END_REF] and implemented reverse logistics for some segments, including agrochemicals, tires, and batteries. The daily production of garbage is estimated at 10 million tons, two billion tons per year [32]. Brazilians produced 215,000 t/day of waste [5]. Data from 2018 show that the damage reaches US$ 40 billion per year, with recycling reaching only 3% of the 80 million tons of annual wastes [START_REF] Boehm | Brasil perde R$ 5,7 bilhões por ano ao não reciclar resíduos plásticos. Brazil loses R $ 5.7 billion a year by not recycling plastic waste[END_REF].

On the other hand, one of the largest generators of waste and environmental pollution is the textile and garment chain. In the world, textile production, cotton or synthetic, moves US $ 797 billion [START_REF] Amaral | Industrial textile recycling and reuse in Brazil: case study and considerations concerning the circular economy[END_REF]. The fabrics and apparel textile industry as an essential segment in the Brazilian economy, which is amongst the five most significant in the world, and produced US$ 48 billion in 2019, representing 8% of the Brazilian GDP [START_REF] Abit | Brazilian Association of the Textile and Clothing Industry. Profile of the textile and clothing sector[END_REF].

The destination of waste from the textile and clothing industry is part of the complexity and difficulty of bringing sustainability to the supply chain. In Brazil, these numbers are diffuse, and no agency has specific information on reuse and recycling of textiles [START_REF] Zonatti | 37 Recycling of waste from the textile and clothing sector in Brazil: overview and related actions[END_REF]. This waste is considered with the total number of urban waste in Brazilian standard NBR 10.004 [START_REF] Abnt | Associação Brasileira de Normas Técnicas[END_REF].

In addition to the chemicals used in textile production, there is also the aggravating factor of fast fashion, these low prices products, which generate excessive consumption and waste. The reuse of textile waste and discarded clothing can reduce the negative impact on the textile chain; however, reverse logistics is still insipient in the segment. It is also necessary to recycle and reuse fabrics in the production phase or collection of clothes discarded by the consumer, since the disposal is done incorrectly and without care for the environment.

There is no information about the waste generated by the disposal of clothes done by the final consumer, and that can be recycled. The recycling and reuse industry, part of reverse logistics and the circular economy, can generate 1.8 trillion euros by 2030 [START_REF] Mckinsey | Europe's circular economy opportunity[END_REF].

There are still few companies that work with the recycling of fabrics, reuse of production residues, and discarded clothes. These activities are carried out by handicraft and charity initiatives, which involve an inexpressive result. Indeed, Brazil imports fabric waste, because the recycling does not have the quality to be used for the companies of that segment.

Therefore, the research question is: how to bring sustainability to the textile chain and put it on the path of the circular economy, being the objective of this article to discuss recycling and reverse logistics as a driving to circular economy.

Background

Reverse logistics is one of the most critical factors for economic and social growth and can be supported for innovation and sustainability [START_REF] Castaño | Innovation, internalization and business-growth expectations among entrepreneurs in the services sector[END_REF]. The knowledge of consumer behavior it is a be there are as a path in the search for textile sustainability [START_REF] Garcia | The sustainability awareness of Brazilian consumers of cotton clothing[END_REF]. Consumers, on the other hand, demand the sustainability of the companies and their products [START_REF] Valenzuela-Venegas | Sustainability indicators for the assessment of eco-industrial parks: classification and criteria for selection[END_REF].

The Brazilian Association of Technical Standards defines the rejects of domestic and commercial activity in urban centers, which including clothes in brazilian standard NBR 10.004 [START_REF] Abnt | Associação Brasileira de Normas Técnicas[END_REF]. The textile waste and the used clothing are discarged with other types recycled waste.

In Brazil and all countries, there is the same difficulty in treating waste textiles. France has a national tissue recovery program whose policy has held the waste producer for fabric, clothing, and footwear producers since 2017 [START_REF] Bukhari | Developing a national programme for textiles and clothing recovery[END_REF][START_REF]Resource Productivity in the G8 and the OECD. A Report in the Framework of the Kobe 3R Action Plan[END_REF]. In Brazil, this prerogative is still under discussion, as an addendum to Law No. 12.305/2010 [START_REF]Low n.º 12[END_REF].

The use of second-hand clothing can reduce greenhouse gas emissions by 53%, pollution, and chemical production processes by 45% [START_REF] Ecosign | Textile recycling as a contribution to circular economy and production waste enhancement[END_REF]. Recycling and reuse contribute to reducing the exploitation of natural resources to produce new products [START_REF] Abramovay | An agreement for the circular economy[END_REF][START_REF] Castro | Innovation in the fashion industry: the contributions of Marxist theory to the fashion universe[END_REF].

Despite this, the country cannot properly recycle and reuse its waste and needs to import textile waste [START_REF] Amaral | Industrial textile recycling and reuse in Brazil: case study and considerations concerning the circular economy[END_REF]. In 2013, Brazilian recyclers imported nearly 10,000 tons of textile waste, more than $ 11 million, and attributed this to people's lack of information and unorganized waste collection [START_REF] Amaral | A national solid waste policy and reverse logistics in the national textile and clothing sector. 2nd Textile and Fashion Scientific Congress[END_REF]. [START_REF] Garcia | Reverse Logistics and Waste in the Textile and Clothing Production Chain in Brazil[END_REF] show that these imports between 2013 and 2018 were 74,000 tonnes and a loss of US $ 42 million.

[24] attributed to Brazil a loss of US$ 600 million for not recycling and improving the working conditions of the cooperatives of waste pickers, the main responsible for this work in the country, and running without any governmental support.

The increase in waste use rates positively affects the performance of sustainability indicators but depends on awareness, as observed by [START_REF] Heidari | Sustainable design of a municipal solid waste management system considering waste separators: A realworld application[END_REF]. A lack of recycling culture and higher costs of removal, transportation, and logistics has been found by [START_REF] Zonatti | 37 Recycling of waste from the textile and clothing sector in Brazil: overview and related actions[END_REF]. This behavior associated with a lack of tax incentives is an aggravating factor for the implementation of reverse logistics.

Methods

To discuss this subject, we analyzed the results found in Garcia [START_REF] Garcia | The sustainability awareness of Brazilian consumers of cotton clothing[END_REF][START_REF] Garcia | Reverse Logistics and Waste in the Textile and Clothing Production Chain in Brazil[END_REF][START_REF] Garcia | Disorganization of the reverse logistics and recycling of textile waste delay advances in the Brazilian circular economy[END_REF], also using the information published in the current literature about sustainability in the textile chain.

These previous studies were based on data mining and government data related to the output of the fabric and clothes processing supply chain, as well as the way consumers face recycling old garments.

Results and Discussion

Brazilian consumers' awareness of sustainability about cotton clothing was identified by [START_REF] Garcia | The sustainability awareness of Brazilian consumers of cotton clothing[END_REF] using data mining. The dissemination of a more sustainable lifestyle, with healthier habits, can contribute to the reduction of the carbon footprint, ecological footprint, and sustainability of the planet [START_REF] Garcia | The sustainability awareness of Brazilian consumers of cotton clothing[END_REF][START_REF]Questionaire to calculate the index in Brazil[END_REF].

When dealing with solutions that affect not only the citizen but big companies, and the whole of society, change of paradigm is challenging to implement [START_REF] Boströom | Introducing the sustainability challenge of textiles and clothing[END_REF]. It is likely that at some point, it will be necessary that both companies and consumers, be forced to change their choices and use. The influence of policies applied to sustainability on political and citizen attitudes was assessed by [START_REF] Xu | An account of the textile waste policy in China (1991 -2017)[END_REF], and the authors noted that such changes might not be suitable to organize this sector Garcia [START_REF] Garcia | The sustainability awareness of Brazilian consumers of cotton clothing[END_REF] show that the reduction in the use of vehicles, changes in diet, and in the way of buying clothes can impact sustainability. These habits can make people more aware to avoid excessive purchasing of unnecessary clothes and other items produced by fast fashion. It was also evidenced that the income and the value consumed in clothes interfere in the sustainable behavior of the surveyed Brazilians, although the results is suitable for the textile chain, the result cannot be expanded to other segments of the population, as the sample of respondents was restricted and limited to high income and education levels.

Garcia [START_REF] Garcia | Reverse Logistics and Waste in the Textile and Clothing Production Chain in Brazil[END_REF] provide an overview of the reverse logistics and disposal of the fabrics in the production chain of clothes in Brazil, country that only 3% of the waste generated is recycled. According to calculations by Brazilian Association of Public Cleaning and Special Waste Companies (Abrelpe), about 45 million tons of waste that could be recycled, and be not, could yield about US$ 750 million a year to the country [5].

Fabric companies must import waste from other countries [START_REF] Garcia | Reverse Logistics and Waste in the Textile and Clothing Production Chain in Brazil[END_REF], disregarding the potential for generating income and sustainable businesses that result in this investment because the population does not know about recycling of this waste. Brazilians are not trained about the selective collection (66%), and 39% do not separate organic waste from recyclable waste [START_REF] Gama | Research shows that Brazilians know little about collection and recycling[END_REF].

The recycling and reverse logistics performed by the textile and clothing industry in Brazil, based on the National Solid Waste Policy (PNRS) and Brazilian legislation, has been studied by [START_REF] Garcia | Disorganization of the reverse logistics and recycling of textile waste delay advances in the Brazilian circular economy[END_REF]. It was found that companies are not responsible for the final destination of their products, which occurs only in some industrial sectors such as tires, lubricating oils, and pesticide packaging [START_REF]Low n.º 12[END_REF].

The Brazilian Association of Public Cleaning and Special Waste Companies [5] attributed a possible loss to the country of approximately US$ 30 billion per year for not recycling products that could be recycled, but are otherwise wasted.

The country is the largest in the European Union with 67 million inhabitants, France and it aims to recover 50% of the production of annual solid waste. Such anti-action represents a recovery of 300,000 tonnes, or 4.6 kg per person, over the total sold in clothing, bedding and sneakers [START_REF]Circular economy in practice -reducing textile waste[END_REF]. Zonatti [37] reports that of the 175 thousand tons of solid textile waste generated in Brazil, about 90% were incorrectly discarded. A clothing cluster in the outskirts of São Paulo houses around 1200 companies that produce 12 tons of textile waste per day, about 2% of the country's total, estimated at 175,000 tons/year. Of these, 36,000 are reused in the production of blankets, twine, new clothes, and yarns [START_REF] Freire | Implications of the National Solid Waste Policy for waste management practices in the clothing industry[END_REF]. According to [START_REF] Lorenzetti | The Importance of Reusing Textile Waste in São Paulo. A Importância do Reaproveitamento de Resíduos Têxteis em São Paulo[END_REF], this number considers the loss of 10% of the cutting process, of which recyclers reprocess 70,000 tons (40%), and 60% go to landfills and dumps. [START_REF] Campos | Textile waste, raw material that generates income[END_REF] estimate approximately 10% of the textile production in waste with an inadequate final destination.

The actions carried out for the recycling and reuse of textiles, all over the world, point to charitable activities [START_REF] Leal Filho | An overview of the problems posed by plastic products and the role of extended producer responsibility in Europe[END_REF]. [START_REF] Bianchi | Sell, give away, or donate: an exploratory stu of fashion clothing disposal behaviour in two countries[END_REF] show that the clothing banks of charities provide directly to the recycling companies. In the United Kingdom, the collection of textile waste is done by charitable organizations that resell in their stores, and surplus stocks are sold to recycling companies [START_REF] Kim | A case study comparing textile recycling systems of Korea and the UK to promote sustainability[END_REF].

In Brazil, collectors of recyclable material, live in poverty and are integrated into cooperatives or associations with the support of local governments [START_REF] Baruque-Ramos | Social and economic importance of textile reuse and recycling in Brazil[END_REF][START_REF] Leal Filho | An overview of the problems posed by plastic products and the role of extended producer responsibility in Europe[END_REF]. The waste collection of fabrics and clothing is just a charity activity in Brazil and has no government support [START_REF] Garcia | Disorganization of the reverse logistics and recycling of textile waste delay advances in the Brazilian circular economy[END_REF].

Currently, 60% more clothes are consumed than 15 years ago. These clothes are kept in the consumer closet for half of their useful life, and a third of them are discarded in after a year. Responsible for 8% to 10% of global greenhouse gas emissions, the fashion industry pollutes more than combined air and sea transport [33].

Final remarks

The discussion in search of appropriate governmental policy is an emergency. The scenario is even worse in developing countries due to the lack of structure for recycling and reuse, and the absence of environmental awareness of the general public. When studying the implications of investment in innovation for a textile and clothing chain and its relationship to the circular economy, legislation, and practices, we confirm that are small-scale and handicraft activities that require government support for advances. The National Solid Waste Policy, with action plans for the implementation of reverse logistics in various industrial sectors, has been under discussion at the Brazilian Congress since 2011, without any concrete results. The support of the responsible authorities must also reach the collectors, with adequate legislation to regulate people's working conditions and quality of life. Such activities are highly harmful and challenging for waste workers.
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