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ABSTRACT 

The research objective of this dissertation is to identify the main risks and challenges that affect 

the recycling industry in Brazil and the practices adopted by this industry’s players to face them.  

The recycling industry is an expanding sector that still presents many obstacles. an exploratory 

research based on one case study, is developed with the aim of identifying the risks specifically 

related to recycling in Brazil and the strategies that have been implemented by recycling players 

in brazil.  

The case selected for this study is TriCiclos, a company based in Brazil that is inserted in the 

recycling supply chain of the city of São Paulo. The data collected on this company through 

interviews and observations are analyzed in the light of the literature review on the topic to 

obtain results in terms of strategy definition for facing risks. 

The contribution of this work to management and organizations will be a thorough review and 

presentation of possible improvements, based on interviews results, of those strategies used to 

stem risks away and build an effective recycling supply chain considering the barriers peculiar 

to the recycling industry. The final purpose is to create a basis for a future discussion on the 

best strategy for realizing an efficient integration of the different players in the recycling supply 

chain. 
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RESUMO 

O objetivo desta pesquisa é identificar os principais riscos e desafios que afetam a indústria de 

reciclagem no Brasil e as práticas adotadas pelos atores dessa indústria para enfrentá-los. 

A indústria de reciclagem é um setor em expansão que ainda tem muitos obstáculos. Uma 

investigação exploratória baseada em um estudo de caso, é desenvolvida com o objetivo de 

identificar os riscos especificamente relacionados com o reciclagem no Brasil e as estratégias 

que foram aplicadas por os atores desta indústria no Brasil. 

O caso selecionado para este estudo é TriCiclos, uma companhia baseada no Brasil que é 

incluida na cadeia de fornecimento de reciclagem da cidade de são paulo. os dados coletados 

sobre esta companhia através de entrevistas e observações são analisados à luz da revisão da 

literatura sobre o tópico para obter resultados em termos de definição de estratégia para 

enfrentar os riscos. 

A contribuição deste trabalho à gestão e organizações será uma realização e apresentação de 

possíveis melhorias, resultados de entrevistas, das estratégias utilizadas para enfrentar os riscos 

e construir uma cadeia de fornecimento de reciclagem eficaz considerando as barreiras 

peculiares à indústria de reciclagem. O objetivo final é criar a base de um discussão futura sobre 

a melhor estratégia para realizar uma integração eficiente dos diferentes atores na cadeia de 

fornecimento de reciclagem. 
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1. Introduction  

This thesis addresses the supply chain of the recycling industry: its structure, its players, the 

risks it implies and the problems faced when establishing it in an emerging country like Brazil. 

The literature review on supply chain risk will help in the identification of risks for companies 

belonging to the recycling industry. This industry, which will be the main focus within the topic 

of reverse logistics, has been chosen for the relevance it has been assuming in Brazil in the last 

years (McKenna, 2013).  

The research objective is to identify the risks and challenges faced by supply chain players in 

the recycling industry in Brazil and the main strategies used against them. This thesis in fact, 

does not want to have a universal value, but to present the perspective of a specific case study 

on a company belonging to this supply chain. 

This objective will be met through a review of the literature about the topics of Supply Chain 

Risk Management and Reverse logistics and then the use of a case study. The subject of this 

case study is TriCiclos, a company inserted in the supply chain of the recycling industry of Sao 

Paulo. The analysis of the case of TriCiclos, will help me to identify the risks and challenges 

faced by this company, identified with the help of the literature on supply chain risks 

categorizations, and to analyze the mitigation strategy they have adopted.  

 

After an introduction of the topic, its relevance and the research gap this thesis will help filling, 

the literature review will be focused on the definition of what is reverse logistics and within 

this topic, how the recycling supply chain is structured; and on the different categorizations of 

supply chain risks. Most of the paragraph defining the recycling supply chain, will be dedicated 

to a deeper analysis of how recycling is managed in emerging countries. 

A section focused on the case of TriCiclos, in which the data gathered through interviews and 

observation will be presented and analyzed, will follow, to create a basis for exposing the main 

risks faced by reverse logistics companies and the most used risk management strategies for the 

Brazilian market. 
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The conclusion will sum up the main concepts and present few reminders about our role in this 

and what we all can do in this respect, with the hope that this research will lead the way to 

discussions about a better integration among recycling players and will contribute to raise 

awareness about the environmental importance of contributing to the recycling activities. 

Note that, for the purpose of this thesis, “recycling company” refers to the players that represent 

the intermediate step between consumers and recycling plant, that is: the companies that 

organize and take part into any activity from waste picking to waste separation and waste 

handling.  

 

 

     1.1   Relevance of The Topic 

Addressing reverse logistics in Brazil is relevant nowadays, mainly for two reasons (McKenna, 

2013): 

- Increased consumption level, backed by an old infrastructure that cannot keep the pace 

with the economic and consumption growth (data are presented in the following 

paragraph) 

- Global environmental emergency status and increased awareness on the topic. 

As every emerging country, Brazil is experiencing issues related to the excess of garbage and 

poor infrastructures taking care of that. At the same time, despite the business environment 

presents high barriers, consumption levels are generally high and environmentally conscious 

people are increasing, even though infrastructure is not able to keep the pace with this increase 

and capture the potential value entirely (McKenna, 2013). According to a research made by 

TriCiclos, 50% of recyclable materials in Brazil never reaches the plant, due to reverse logistics 

issues. Of course, this is an average result between all the recyclable materials, which actually 

present very different situations. For example, concerning aluminum, Brazil recycled 93% of 

the cans that have been used in 2011 against 64% in Europe (Novelis Estimates, 2012), while 

the situation is the opposite for paper, that Europe recycled at 68% while Brazil barely reached 

40% in the same year (CEPI, RISI, 2012).  
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The following charts (Chart 1 and Chart 2) show how, thanks to the real growth they 

experienced in income and credit expansion, Brazilians have been able to devote a higher share 

of their salary to consumption (Monteiro & Andrade, 2014). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Over the early-to-mid 2000s, Brazil reaped the benefits of rapidly-rising incomes, real wages, 

employment, and productivity that resulted from structural and institutional reforms. This rapid 

phase of development also came with very favorable external conditions including a reduction 

in global interest rates, as represented in Chart 3 (Matheson & Góes, 2017). 
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                    Source: IMF, 2015 

As a result, daily-consumption goods started being sold in bigger volumes. This boom should 

directly imply bigger volumes of recycled materials. Of course, the proportion is not exactly 

direct since recycling facilities could not keep the pace of consumption growth and remained 

underdeveloped. Moreover, due to widespread ignorance about the topic, most consumers 

remain unaware of the options available to them for allowing the reuse of the solid waste they 

produce. This increased consumption level has major consequences in large cities like Sao 

Paulo, where population density is substantial, and represents a considerable – and growing – 

share of sales (Matheson & Góes, 2017). 

Nevertheless, in the past Brazil has been behaving better than some developed countries. This 

is true especially for what concerns PET and aluminum, the most profitable materials. Graph 4 

represents the change in the recycling rates of PET compared to the volumes of sold PET bottles 

in US, Japan and Brazil: 

Graph 3 – GDP vs Interest Rate in Brazil 
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   Source: NAPCOR, CPBR, ABIPET, 2012 

To give a better idea of the quantity of PET bottles sold in the world, it has been estimated that 

in 2014-15 the per-capita plastic consumption (in Kg) has been of 28 Kg (Graph 5) (Plastic 

Soup Foundation, 2017): 

 

Source: Plastic Soup Foundation, 2017 
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Graph 4 – PET consumption and recycling rates in US, Japan and Brazil 

Graph 5 – per capita plastic consumption in kg in 2014-15 
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Those particularly good recycling rates for Brazil suggest that profit represents a potential 

incentive for companies to develop extremely effective recycling facilities. This might also 

explain why Brazil became the global leader in can recycling, with its record rate of 98.4% of 

aluminum beverage packages being recycled over the 23 billion units consumed in 2014. This 

incredible result has been achieved thanks to the cooperative actions of all players in the 

recycling chain – aluminum sheet manufacturers, can manufacturers, fillers, cooperatives and 

recycling companies – in addition to educational campaigns by the government (ABAL, 2016). 

Hence, as this successful example of the aluminum recycling company shows, the collaboration 

with manufacturers and the cooperatives is vital in this industry. 

In fact, high volumes of waste make the waste management industry actually profitable, as the 

following research results (Table 6) about solid waste management in Brazil can show (Bufoni, 

Oliveira, & Rosa, 2015): 

 Source: Bufoni, Oliveira & Rosa, 2015 

High volumes need to be coordinated with a good waste management and recycling supply 

chain to obtain successful recycling rates. An important element that has to be included in the 

process and that is often disregarded in this industry has to do with Information Technology. In 

fact, as the authors of the research, that was conducted in Brazil, pointed out, waste management 

financial information is difficult to find and an extensive open source database would be helpful 

for project design decision making, allowing a more reliable compilation and comparison of 

data, thereby reducing uncertainties and risk and increasing profitability. Nevertheless, margins 

remain very low and many players take part into this value chain and the state does not take 

care of recycling in most cities (Bufoni, Oliveira, & Rosa, 2015).  

 

 

Table 6 – IRR for waste management projects 
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     1.2   Research Gap 

Because the world’s population consumption patterns are still unsustainable, product life cycles 

are increasingly shortening (especially for electronic devices), recycling has limits and 

prevention and re-use rates are modest, waste management will be a relevant and continuing 

global issue for a long time. Developing countries in particular, face many constraints no matter 

if a project is private or public. The proximal and distal contexts, such as cultural and structural 

factors, are considered highly relevant to shape the final behavior stemming from the intentions 

of personnel tasked with the implementation of a good waste management system. The 

perceptions of all parties regarding constraints or opportunities for action are even greater in 

the public sector of these countries. However, despite a clear indication in the literature that 

‘‘waste management requires a more systems-oriented approach that addresses the root causes 

for the problems” (Singh et al., 2014), the focus of the studies nowadays are others than the 

barriers to the projects, although perhaps they may be considered superficially in some case 

studies of environmental and technical aspects, but the constraints are not the usual objectives 

(Bufoni, Oliveira, & Rosa, 2016). 

Moreover, to the best of my knowledge, existing literature does not offer an integration between 

Supply Chain Risks and the recycling sector. In fact, no research in the Supply Chain Risk 

literature is applied to the recycling industry or analyzed the main risks and mitigation strategies 

adopted for this industry. The objective of this research is to identify those risks and challenges 

faced by supply chain players in the recycling industry in Brazil and then present the mitigation 

strategies included in the business model of a particular player, that is TriCiclos. 

To meet the purpose of this research, the supply chain risks and obstacles for recycling in Brazil 

will be identified. Once recognized, the focus will be on the strategies used by the studied 

company to avoid running excessive risks. Hence, the contribution to management and 

organizations will be a thorough review and presentation of possible improvements, based on 

interviews results, of those strategies used to stem risks away and the creation of a starting point 

for understanding how a better integrated system should be built to obtain an effective supply 

chain in the light of the barriers peculiar to the recycling industry. 

The presentation will start from an overview of the theoretical concepts that will be discussed. 

Then the methodology used will be explained, in particular: how the interviews have been 

performed. A section focused on data presentation of TriCiclos’ case will follow. Finally, 
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TriCiclos’ strategy will be reviewed and further options and improvements suggested, based on 

the primary data collected. 
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2. Literature Review  

The following section will present a literature review of the theoretical concepts that will be 

discussed to meet the research objective of this dissertation: 

- Supply Chain and Reverse Logistics 

- Recycling 

- Supply Chain Risk 

 

 

     2.1   Supply Chain And Reverse Logistics 

As the main topic of this elaboration is the Reverse Logistics, which is closely intertwined with 

the concept of Supply Chain, this section will start with a basic definition of what a Supply 

Chain is. Then more specifically the definition of Reverse Logistics and the major trends 

regarding it will be addressed.  

Defined a Supply Chain as the network of organizations that are involved, through upstream 

and downstream linkages, in the different processes and activities that produce value in the 

form of products and services delivered to the ultimate consumer (Christopher 1992). In other 

words, a supply chain consists of multiple firms, both upstream (i.e., supply) and downstream 

(i.e., distribution), and the ultimate consumer (Mentzer et al., 2001), Supply Chain Management 

regards the active streamlining of this whole process. Mentzer defined supply chain 

management as the systemic, strategic coordination of the traditional business functions and 

the tactics across these business functions within a particular company and across businesses 

within the supply chain, for the purposes of improving the long-term performance of the 

individual companies and the supply chain as a whole (Mentzer et al., 2001). 

Logistics reflect only the part of a supply chain that regards the physical transportation of goods. 

A supply chain, instead, involves coordination of how products are made, when they are made 

and which volume should be produced to meet demand and optimize the logistics of raw 

materials and final products. Therefore, supply chain management is a broader concept than the 

simple optimization of the products’ transportation. It attempts to coordinate all the efforts 

required by the tiers of a supply chain, while minimizing costs and streamlining the process. 
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Ultimately, SCM aims at lowering costs and increasing profits, thus creating a competitive 

advantage and maximizing customer value. The decisions that can be taken in this field can be 

strategic, tactic or operative, depending on the time horizon considered and on the impact they 

have. In the recycling sector, volumes are quite unpredictable. Hence, the supply chain built 

around it should match this feature and adapt to the necessity building flexibility (Caruso, 2008). 

Having in mind those definitions, the Green Supply Chain (or the Supply Chain of a 

recycling company) and Reverse Logistics reflect the same distinction that a general Supply 

Chain and Logistics have. In fact, Green Supply Chain management has been defined by 

Srivastava as “the integration of environmental thinking into supply chain management, 

including product design, material sourcing and selection, manufacturing processes, delivery 

of the final product to the consumers as well as end-of-life management of the product after its 

useful life”. An interesting and significant trend in GrSCM has been the recognition of the 

strategic importance of reverse logistics (RL). In fact, the establishment of efficient and 

effective Reverse Logistics and value recovery networks is a pre-requisite for efficient and 

profitable recycling and remanufacturing (Srivastava, 2007). 

Rogers and Tibben-Lembke define Reverse Logistics as the process of planning, implementing 

and controlling the efficient, cost-effective flow of raw materials, in-process inventory, finished 

goods and related information from the point of consumption to the point of origin for the 

purpose of recapturing or creating value, or for proper disposal. Therefore, designing effective 

and efficient RL networks is a pre-requisite for repair and remanufacturing and a key driver for 

providing the economic benefits necessary to initiate and sustain GrSCM initiatives (Srivastava, 

2007). RL is one of the five key activities for establishing a reverse supply chain and comprises 

network design with aspects of product acquisition and remanufacturing. Literature identifies 

collection, inspection/sorting, preprocessing and logistics & distribution network design as four 

important functional aspects in RL. 
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The following chart exemplifies this parallelism between Logistics and Reverse Logistics 

(Table 7): 

 

It is relevant to understand how reverse logistics’ success depends on forward logistics 

implementation: waste management, in fact, is directly influenced by the products’ design 

process. The definition of the materials used in a certain product and the way different materials 

are assembled is the first enabler for building a successful recycling chain. A second key 

element, is the ability of recollecting this material, which is based on many players, as we will 

see soon. Nowadays, despite environmental awareness is increasing, products are still produced 

and distributed without taking in consideration two factors: the socio-environmental impact and 

the possibility of future reuse of the materials (Miyake da Silva, 2017). The following picture 

(Chart 8) shows the whole cycle through which the activities of reverse logistics are performed: 

Table 7 – Forward vs Reverse Logisics                       Source: Reverse Logistics Association 
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Those activities are reproduced every time a product reaches the end-of-life and the final user 

wants to get rid of it. Products can be thrown away in different forms. For this reason, different 

flows of reverse logistic activities can be triggered (Diagram 9): 

  

   Source: Srivastava, 2007 

Chart 8 – Reverse Logistics 

Diagram 9 – Basic Flow Diagram of Reverse Logistic Activities 
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In order to understand how the industry could operate ex ante, to reduce impact and enabling 

materials reuse, we should first understand which practical strategies are envisaged in the 

framework of the reverse logistics concept and which ones are preferable, from an 

environmental point of view. Reverse logistics focuses on the recovery of value from a product 

after its disposal and is therefore the starting point of a new supply chain. It is part of the wider 

efforts of reducing the (environmental) impact of reused products or waste. The ideal sequence 

of options would be as follows (Brix-Asala, Hahn, & Seuring, 2016):  

1. waste reduction (such as extending product durability);  

2. waste re-use (such as remanufacturing products for a second life); 

3. waste recovery (such as raw material recycling) 

4. waste landfill (as the last resort). 

Reverse Logistics is characterized by its central activities depicted as follows: it is a process of 

“planning, implementing and controlling the efficient and cost-effective flows of product 

returns management, including product acquisition and Reverse Logistics from manufacturing, 

distribution or the place of use (final consumer) to a point of recovery or proper disposal”. The 

operational remanufacturing/recovery consists of inspection, sorting and disposition in order to, 

for example, refurbish, re-use, repair, remanufacture, recycle or dispose. A final step of 

recapturing value is the development of the market for remanufactured products and therefore 

the remarketing of the remanufactured goods (Brix-Asala, Hahn, & Seuring, 2016).  

Being able to build a successful reverse chain, it is key to consider this broad meaning of 

Reverse Logistics and think about all the players that should act to achieve the best result: in 

fact, building a perfectly efficient supply chain for recovering materials is not enough if those 

operations are not supported by all the other factors that have a stake in the creation of the 

situation for which materials are actually reusable at the end of their life cycle (Brix-Asala, 

Hahn, & Seuring, 2016).  

This is exemplified by the concept of Life Cycle Assessment (LCA) or Life Cycle Thinking 

(LCT), whose aim is to integrate every step of the production and supply chain of a product, 

thinking ex ante at its end-of-life reuse. LCA goes beyond the manufacturing and distribution 

processes, to include environmental, social and economic impacts of a product over its entire 

life cycle. The main goals of LCA are (UN Environment, 2016): 
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- to reduce a product’s resource use and emissions to the environment, as well as  

- to improve its socio-economic performance through its life cycle.  

This may facilitate links between the economic, social and environmental dimensions within 

an organization and through its entire value chain.  

Chart 10 presents a complete description of what the life cycle of a product can look like, 

depending on the path it will follow: 

 

 

 

 

 

 

 

 

 

 

  

                                  Source: UN Environment, 2016 

Chart 10 shows the different options available for the end-of-life of a product. Of course, the 

possibility a product has to be recovered or recycled instead of being incinerated or disposed in 

landfills, is mainly based on what is decided a priori, when the product is designed. A change 

in the way products are designed is the most important enabler to products recovery or recycling, 

but what needs to change first is the mentality at the basis of companies: when the priority 

remains profit in first place and product functionality in the second, and material reuse is not 

Chart 10 – Product Life Cycle 
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considered, there is no hope that recyclable materials volumes will increase (UN Environment, 

2016). 

LCA’s concept is intertwined with the one of Circular Economy. The circular economy is 

restorative and regenerative by design. Relying on system-wide innovation, it aims to redefine 

products and services to design waste out, while minimizing negative impacts (Foundation, 

2017).  To evaluate the impacts of the circular economy, applying a life cycle approach is highly 

beneficial. LCA can strengthen the propositions of circular economy, and the other way around. 

LCA is a robust and science-based tool to measure the impacts of the new circular economy 

products and business models. It is a powerful methodology that can complement a powerful 

vision (Contreras, 2016). 

 

Note that Circular Economy has a broader scope than the Closed Loop, which identifies the 

cycles where the products after being dismissed is recycled to become the same product as it 

was in principle (Miyake da Silva, 2017). Circular Economy is on a macroeconomic level and 

includes the concepts of (Miyake da Silva, 2017): 

• Sustainable SC 

• Closed Loop 

• New Economy (nothing becomes trash, everything is reused) 

• LCA 

The Circular Economy has the aim of rethinking the system. It has rapidly been positioned as 

an important vision that mobilizes business strategies and governmental plans, clarifies the big 

picture and shows the connections, flows and feedbacks between systems. It is about creating 

value for the economy, society and business while minimizing resource use and environmental 

and social impacts via system thinking. This includes strategies such as redefining products and 

services. Some examples: offering a product on a service basis or extending its lifespan; using 

renewable energy; using renewable, recyclable or biodegradable resources; promoting 

collaborative consumption; creating symbiotic relationships where the waste of an industry 

becomes the input of the other (Contreras, 2016).  
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To summarize, Reverse Logistics includes the idea of a reverse process flow via logistics with 

the purpose of recapturing value from the point of consumption to the point of origin (Rogers 

& Tibben Lembke, 1999). In a broader understanding, the reverse flows do not necessarily have 

to end at the (former) point of origin but instead can end at any point of recovery or disposal. 

The final scope of material reuse has both environmental and social implications. This is 

particularly true in Brazil, where the state uses this industry to include in the working system 

people that live on the road and lives out of waste picking (Miyake da Silva, 2017).  

 

 

     2.2 Impacts of a Good Waste Management 

To make this topic relevant in the light of the new trend of sustainability this paragraph will 

introduce the impacts that a good waste management can have on the environment. As a 

research from Utrecht University reports, “the reductions in greenhouse gas emissions that are 

necessary to avoid negative impacts of climate change in addition to the future limitations in 

the availability of selected resources, stress the need for increased energy and material 

efficiency. Waste management can play a key role in achieving greenhouse gas emission 

reductions and increases in material efficiency. Currently in many developing countries, the 

focus of waste management is on waste disposal in landfills and dumps, which creates 

significant emissions of greenhouse gases (GHG). Especially in emerging economies like 

Brazil, the growing population and economic activity will result in a significant increase in the 

generation of waste in the coming decades. The growing impact of the current waste 

management practices in these countries stresses the need for a change in how waste is handled” 

(Utrecht University, 2012).    
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   Source: Utrecht University, 2012 

The disposal of waste in landfills is currently common practice in Municipal Solid Waste (MSW) 

management in Brazil. The other processing options included in the Waste model are recycling, 

incineration in a waste-to-energy incinerator, and use of waste as refuse derived fuel (e.g. in 

industrial processes) (Utrecht University, 2012). 

The amount of waste collected in Brazil is projected to grow to 85 Mt per year in 2030 (World 

Bank, 2010). Taking into account an expected collection efficiency of 89%, waste generation 

will grow to 95.5 Mt per year in 2030. This means an increase of about 57% compared to 2010. 

In 2015 Brazil started developing the National Waste Plan. The targets set include the reduction 

of dry recyclable waste (36% by 2031) and organic waste (53% by 2031) disposed at landfills. 

Other targets include the recovery of landfill gas. In 2031, about 250 MWh/year of landfill gas 

should be recovered from landfills. This represents 83% of the total 300 MWh/year of gas 

production in landfills referred to by the National Waste Plan. According to the waste 

management hierarchy, the materials that are not recycled will be incinerated to recover energy 

(Utrecht University, 2012). 

The research developed at the Utrecht University demonstrated that by implementing effective 

recycling plans, more than 100 Mt of CO2 / year could be saved by 2030. Three possible 

scenarios have been represented (Graph 12): 

 Chart 11 – Representation of Waste Management Practices in Brazil 
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     Source: Utrecht University, 2012 

Today’s situation reflects the consequences of having only a small share of MSW collected 

separately or sorted by waste pickers for recycling. In fact, the overall recycling rate of materials 

from MSW is currently 4-11% in Brazil (Abrelpe, 2012; Fergutz et al., 2011). Though overall 

recycling rates for materials from MSW are low, reported recycling rates for specific materials 

are relatively high (e.g. around 50% for paper, glass, PET plastic) (Abrelpe, 2010; Fergutz et 

al., 2011; Bianchini and Filho, 2006). These values, however, also take into account the 

recycling of waste from the industrial sector (Utrecht University, 2012). 

The three scenarios represent respectively (Utrecht University, 2012): 

• Expected situation for 2030, based on projections 

• The Brazilian Waste Law introduces the waste management hierarchy, which classifies 

waste management strategies according to their desirability. The waste management 

hierarchy consists of reduction, reuse, recycling, energy recovery, and final disposal. 

This classifies the current landfilling practice as the last option 

• Recycling+ requires that at least 70% of waste materials are recycled. 

Graph 12 – GHG-emissions for 2010 situation and the three scenarios for 2030 in Brazil 
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    2.3 Recycling 

Coherently with the business of TriCiclos and the purpose of this research, let us focus on the 

Recycling industry, which represents the core element of Reverse Logistics.  

Recycling is the process of converting waste materials into new materials and objects. It is an 

alternative to waste disposal that, as demonstrated by the Utrecht University research, can save 

tons of greenhouse gas emissions. Recycling prevents the waste of materials that can be reused, 

therefore reducing the consumption of fresh raw materials, thereby reducing energy usage, air 

pollution (from incineration), and water pollution (from landfilling). According to Srivastava, 

recycling is performed to retrieve the material content of used and nonfunctioning products 

(Srivastava, 2007). 

Precisely, the steps that are covered by a product to be reused are described in the following 

flow (Chart 13): 

Source: Toyo Seikan Co 

 

The main positive effects of recycling are (Recycling Guide, 2017): 

Chart 13 – Recycling Flow for various types of packaging 
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1. Harmful chemicals and greenhouse gasses are released from rubbish in landfill sites. 

Recycling reduces the pollution caused by waste disposal. 

2. Habitat destruction and global warming are some of the effects caused by deforestation. 

Recycling reduces the need for raw materials so that the rainforests can be preserved. 

3. Huge amounts of energy are used when making products from raw materials. Recycling 

requires much less energy and therefore helps to preserve natural resources. 

The elements that enable recycling and can make it efficient and effective or not can be 

summarized as follows (Recycling Guide, 2017): 

1. Proper design of products and choice of materials 

2. Recollection of materials. Actions to improve this step include: spread knowledge about 

the topic and its importance, offer people an easy way to recycle their waste, fine people 

and companies who do not recycle, give incentives for who does 

3. Build an efficient reverse chain to make the materials reach the recycling plants 

4. Use up-to-date technology to maximize recycling effectiveness. 

It is clear that the design of the object is the first enabler for recycling to take place, but a proper 

product design is not enough: every step needs to be well implemented to succeed in 

maximizing recycled materials (Miyake da Silva, 2017).  

In the US, for example, it is estimated that 75% of the waste stream is recyclable, but only 30% 

arrives at the recycling plant (EPA, 2010), showing a bad implementation of points 2 and 3 

above.  

A proper application of all the steps 4 steps listed above would allow the US to significantly 

reduce greenhouse gases. In fact, it is estimated that the US generates 21,5 million tons of food 

waste each year, that could be composted and result in a reduction of greenhouse gases 

corresponding to taking 2 million cars off the road (EPA, 2010). 

Furthermore, the value that is lost when recyclable materials are not recycled but just disposed, 

is immense if considered the amount of it. The Container Recycling Institute estimates that the 
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36 billion aluminum cans landfilled in the US last year had a scrap value of more than $600 

million (CRI, 2010). 

Therefore, among the positive effects of recycling we add the economic benefit. For countries 

in which the valorization of waste passes through the state, the benefits are shared; where, 

instead, recycling is a private activity, there should be some ways to share the economic benefits 

within the community (Recycling Guide, 2017). Let us see how it works in the countries where 

recycling is a private sector. 

 

 

            2.3.1 Recycling in Emerging Countries 

In developed countries, waste management is usually a formalized process controlled or even 

carried out by municipalities. In low-income countries, however, private activity-driven (via 

informal sector) processes frequently occur. In this regard, the term ‘informal valorization’ is 

used, with the latter characterized as “the entire process of extracting, storing, collecting, or 

processing materials from the waste stream in order to extract and divert value and direct the 

material to a value-added stream”. Valorization encompasses “all activities commercializing 

materials found in the waste stream” (Brix-Asala, Hahn, & Seuring, 2016).  

In Brazil, informal and formal waste treatments coexist. Work in the informal sector is small-

scale, largely unregulated and unregistered low-technology business. The waste pickers are 

part of this informal system because they have no regular income. Their individual income 

depends on the amount of waste collected. They undergo no regulatory pressures and work with 

their bare hands. Equipment is a clear difference towards the large-scale state- or company-

owned industrialized formal waste management system. This emphasizes the role of waste 

pickers in a changing environment where there is a push towards a modernization of the solid 

waste management system and a formal interest in recycling activities. Consequently, it is 

assumed that the pressure on waste pickers increases and that they are marginalized in their 

livelihoods (Brix-Asala, Hahn, & Seuring, 2016). The informal recycling sector forms an 

essential part of the industrial value chain in developing countries and integrates people living 

on the street into business activities. In this regard, Gunsilius (2011), identified the following 
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main forms of valorization in the informal recycling sector (Gunsilius, Chaturvedi, & 

Scheinberg, 2011):  

• Personal or commercial reuse: Using materials for household maintenance, including 

food for people or animals, or household, agricultural, or business inputs. Second hand 

shops and flea markets are examples of this.  

• Reuse with repair: Repairing items and materials and marketing them. 

• Recycling: Collecting separately and/or identifying, sorting, processing, storing and 

trading materials into the global industrial value chain. 

• Organics valorization: Collecting separately or sorting and processing kitchen, garden, 

commercial, agricultural and animal waste and paper, and marketing it as animal feed 

or compost. 

When disposal is either free or not penalized, any management of waste as a ‘resource’ relies 

on the idea that the respective materials still have some sort of resource value (Brix-Asala, Hahn, 

& Seuring, 2016). Accordingly, Porter (2002) points out that the recycling activities in 

developing countries are mostly market-driven and for-profit (Porter, 2002). Gunsilius (2011) 

agrees that “Informal valorization businesses only extract, process, and sell those materials 

which have a high intrinsic value and on which they can make a profit” (Gunsilius, Chaturvedi, 

& Scheinberg, 2011). 

Furthermore, it is mostly the informal sector, which is associated with poor employment 

conditions and poverty and which delivers material for the recycling Reverse Logistics. 

Consequently, the recycling industries in most developing countries rely on waste pickers, who 

are usually part of the local Bottom of the Pyramid (BoP, concept introduced by Prahalad to 

refer to the poorest socio-economic group) and who recover value from the waste stream. 

Following its collection, the material makes its way from the informal to the formal economy 

(Brix-Asala, Hahn, & Seuring, 2016). Private economic activities are driven by revenues from 

trading recovered materials. The common selection criteria for collecting material are thus its 

expected value. Therefore, informal recycling is a value chain activity (Brix-Asala, Hahn, & 

Seuring, 2016) and the way those informal recycling activities are organized has important 

consequences for income, generation, working conditions and social status (Wilson, Velis, & 

Cheeseman, 2005). 
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Many thousands of people in developing country cities depend on those recycling materials 

from waste for their livelihoods: it is reported that up to 2% of the population of Latin American 

cities depend on waste picking. With the focus of the Millennium Development Goals (World 

Health Organization, 2000) number 1 – eradicate extreme poverty – and number 7 – ensure 

environmental sustainability, by improving recycling rates – one of the major challenges in 

solid waste management in developing countries is how best to work with this informal sector 

to improve their livelihoods, working conditions and efficiency in recycling (Wilson, Velis, & 

Cheeseman, 2005). 

It is further suggested that there could be a mutually beneficial cooperation between the formal 

and informal sector. Support for the informal sector could improve efficiency, and with it, 

recycling rates. Another link between the formal and informal sectors can be seen in the 

delivering of material by the informal collection system and the payment for the material from 

the formal sector, which will then process it further (Brix-Asala, Hahn, & Seuring, 2016). 

This view is supported by Wilson, Velis and Cheeseman (2205), who add that experience shows 

that it can be highly counterproductive to establish new formal waste recycling systems without 

taking into account informal systems that already exist. “The preferred option is to integrate the 

informal sector into waste management planning, building on their practices and experience, 

while working to improve efficiency and the living and working conditions of those involved 

(Wilson, Velis, & Cheeseman, 2005). In fact, the recycling network takes the form of a 

hierarchy: the higher the material is trading, the greater the added value it possesses. Informal 

pickers tend to occupy the base of the hierarchy (Graph 14): 
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                                      Source: Wilson, Velis and Cheeseman, 2005 

Organizing and training informal recyclers into Medium-Small Enterprises (MSEs) is a very 

effective way to upgrade their ability to add value to collected materials. By circumventing 

intermediate dealers, their income can be significantly increased and their activities become 

more legitimized and socially acceptable (Wilson, Velis, & Cheeseman, 2005). 

Going more in depth in the Brazilian recycling industry, the first main characteristic is the 

landscape of many small associations and cooperatives who provide waste pickers with 

equipment to separate waste. In fact, the government imposes the existence of those 

cooperativas where people who live on the street must be employed as waste pickers. 

Companies have to pass through those cooperatives to reach the recycling plants. This 

introduces in the Brazilian recycling landscape an important social dimension that has a huge 

impact: Brazil's catadores that seek out recyclable materials are benefiting from new living 

wage programs (Brix-Asala, Hahn, & Seuring, 2016). 

There are more than 200,000 independent catadores, or waste pickers, in Brazil, a country that 

now registers "waste picker" as an official occupation. The cooperatives are normally 

government-sponsored and managed by associations like EcoCitizens of YouGreen who 

formally employ waste pickers and provide them with the necessary equipment to pick and 

separate residuos. (Thornett, 2016) 

Chart 14 – Hierarchy of informal sector recycling 
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Millions of informal waste pickers worldwide make a living by collecting, sorting, recycling 

and selling materials that have been thrown away. In some cities, these "invisible 

environmentalists" supply the only form of solid waste collection, at little or no cost (Thornett, 

2016). 

 In Pune, India, waste pickers privately formed the 9,000-member cooperative SWaCH (Solid 

Waste Collection and Handling), which now holds government contracts to collect waste at 

400,000 residences. After protests and demonstrations, SWaCH workers have gained medical 

insurance from the city and, in recent years, worker identity cards and life insurance (Thornett, 

2016). 

Activists in other countries — from Bangladesh to China to Nicaragua — also are successfully 

campaigning to improve the lives of waste pickers while making recycling more efficient 

(Thornett, 2016). 

 

 

     2.4 Supply Chain Risk 

As the final purpose of this research is to identify the main risks involved in managing a 

recycling company in Brazil, the following paragraph will present a literature review about the 

topic of Supply Chain Risk. The following topics will be addressed: 

1. Review of risks categorization 

2. Assessment of country specific risk 

3. SCOR Model for ex post analysis of supply chain performance, to provide a framework 

for the analysis of risk 

The literature presents many ways to classify supply chain risk. One of the most quoted one is 

the PRAM methodology, developed by the Dow Chemical Company to measure supply chain 

risk and its impacts. This approach examines the following factors:  

• Supply market risk 

• Supplier risk 
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• Organization risk 

• Supply strategy risk (Hackett Group, 2007) 

The purpose is to measure the risks of supply chain disruptions and their impact on supply chain 

profitability.  

Other methodologies classify the risks into:  

• Operational or disruption risk (Tang, 2006);  

• Strategic, tactical or operational risk (Ritchie and Brindley, 2007);  

• Capacity limitation, technology incompatibility, supply disruptions, currency 

fluctuations or disasters (Zeng, 2005) 

Trkman and McCormack (2009) analyzed all those classic cataloguing of risk and noticed that 

all of them were designed to be identify and assess the risks ex-post, to improve the supply 

chain after it was already built. For this reason, they decided to implement a simpler 

classification that would lead to a new approach. This approach deals with an ex ante 

configuration of the supply chain and the selection of suppliers in such a way that risk is 

properly managed. Hence, their risk division considers the origin of risks and leads to the 

following classification: 

• Endogenous Uncertainty: the source of risk is inside the supply chain itself and can lead 

to changing relationships between the focal firm and its suppliers. Risk would come 

normally from market and technology turbulence. This kind of risk can be reduced 

establishing a good relationship with the suppliers 

• Exogenous Uncertainty: the source of risk is from outside the supply chain and is more 

difficult to be reduced than the latter type of risk. It can be further divided into discrete 

and continuous. The first includes low-likelihood, but high-impact unexpected events. 

For its unpredictable nature, this kind of risk is difficult to measure. The second category 

refers to events where the costs of potential changes are continuous in nature and 

relatively easy to predict. 

The innovativeness of that is that this framework should be applied not only to the focal firm, 

but also to its suppliers. In fact, it is clear that it is necessary to measure suppliers’ performance 

in order to manage and predict disruption. However, the classic supplier performance 
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measurement indexes, which normally include KPIs such as on-time delivery, quality and total 

costs (Cormican and Cunningham, 2007) seem to be too narrow. Others provide a more 

comprehensive classification of measures of performance into product, supplier and society-

related categories (Huang and Keskar, 2007), but they cannot fully predict the risk of supplier 

failure or bad performance since two suppliers with a similar current performance may pose 

considerably different risks, especially if they operate in different environments. Therefore, 

effective methodologies that have the capability to evaluate and continually monitor suppliers’ 

performance are needed. 

The main contribution of the approach proposed by Trkman and McCormack (2009) is that it 

is based not only on general supply chain characteristics and structure, but also on suppliers’ 

attributes and performance, modified by factors in the suppliers’ specific environment, namely 

exogenous and endogenous uncertainty. “The proposition of the model is that the market, 

technology and environmental turbulence of each supplier is a significant factor modifying the 

relationship between supplier characteristics, SC attributes, strategy and structure and supplier 

risk of non-performance or disruption in a chain.” (Trkman & McCormack, 2009). 

In the case of reverse supply chains, there is further complication that we will discuss later: the 

focal company has no power in choosing its suppliers, in fact, all consumers can be potential 

suppliers. But consumers are difficult to control, and it is difficult to create lock in (retain 

customers and make them unwilling and unable to switch to another supplier of the 

service/product the client is using or make them unable to disinvest from their activity) for them 

since the government does not impose any obligation about what to do with waste. 

For what concerts country specific risk, the more relevant risk for supply chain is operational 

risk. To assess it let’s consider the following analysis, developed with the SWOT framework 

(Chart 15) (Business Monitor International, 2016): 
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Source: Business Monitor International, 2016 

According to the Operational Risk Index, developed by the Business Monitor International, 

in 2016 Brazil scored 51.8, ranking 16th out of the 42 countries of South America. This result 

is the combination of the following values (Graph 16) (Business Monitor International, 2016): 

  

 

 

 

 

STRENGTHS

- Large working age population

- Abundant natural resources 

- Good communication capabilities 
(widespread internet coverage)

OPPORTUNITIES

- Anti corruption measures are
strengthening

- Substantial potential for growth in railway 
will provide diversification for SC

- Little possibility of regional conflict 

WEAKNESSES

- Strict labour regulations

- High tax rates descourage FDI

- Reliance on road-based supply chains
results in elevated logistics costs 
(railway and inland waterway networks   
are not suitable alternatives)

- Highest crime rates of South America

THREATS

- Tight labour market, as demand for skilled
workers is high 

- Economic and population growth will
continue to place utilities and transport
infrastructure under strain

- Security services are largely untested
against external terrorist threats

Chart 15 – SWOT Analysis 
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            Source: BMI, 2016 

 

Several physical, institutional and regulatory challenges continue to weigh on Brazil's 

operational risk profile. These include a rigid labor market, high barriers to entry, and 

relatively poor transport connectivity.  

At the same time, Brazil scores strongly in the trade and investment and crime and security 

components of the Operational Risk Index. These factors, combined with Latin America's 

largest consumer base and the country's massive commodity wealth, will continue to be a draw 

for long-term investors (Business Monitor International, 2016).  

The country's economic potential continues to be constrained by a difficult operating 

environment, characterized by complex regulatory and legal systems, high levels of government 

intervention in the economy, an inadequate logistics network, and exorbitant labor costs. In 

addition, investor sentiment is dented by the poor rule of law, with criminal gangs remaining 

prevalent in many areas and corruption scandals frequently rocking the establishment (Business 

Monitor International, 2016).  

Graph 16 – Brazil’s Operational Risk Index Scores 
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Brazil's huge investment potential means many companies are willing to overcome these 

substantial obstacles, but structural economic and legal reforms will be necessary before the 

country is able to offer a stable, welcoming and open operating environment. Consequently, 

Brazil is ranked moderately on a regional and global comparison in the BMI Operational Risk 

Index, placed 16th out of 42 Latin American states, and 88th out of 201 countries globally, with 

a score of 51.8 out of 100 (Business Monitor International, 2016). 

The predominant security threat to businesses in Brazil is organized crime. The activities of 

criminal gangs, which have become entrenched in society, result in a cascade of associated risks, 

including violence towards staff, theft of physical property and undercutting of profits. This 

consequently pushes up operational costs for businesses, which must provide extensive security 

measures, pay elevated insurance premiums, and face losses due to intellectual property rights 

(IPR) infringements. Brazilian businesses face significant costs in attempting to mitigate 

against and recover from the various forms of crime and violence which afflict the country, 

including property theft, assaults, financial crime, and cyberattacks. These various threats 

require a robust response by businesses including hiring private security firms to provide round-

the-clock protection of offices, factories and workers residences, as well as dedicated in-house 

cybersecurity and financial reporting teams (Business Monitor International, 2016). 

Included in the reasoning around country-specific risk of Brazil, we should remind that this 

country is often associated to the term “Custo Brasil” which refers to the extra costs companies 

have to face in this country. This is not a risk per se, but affects the costs related to logistics, 

forcing companies to design their supply chains, to keep this cost to the lowest level possible 

(Feijò, 2013). This cost is mainly influenced by taxation and macroeconomic factors, but not 

only. The economist Erik Campos Dominik (Centro Federal Tecnologico de Bambui) identifies 

other reasons including: 

• Labor costs 

•  Difficulties to obtain natural resources and raw materials 

• Uneven salary distribution among the population 

• “Risco Brasil”, which is the financial risk of investing in Brazil 

• Poor infrastructures (Dominik, 2005) 
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In particular, it has been estimated by the Confederação Nacional do Transporte (CNT), that in 

2014, the street conditions have been responsible for an average increase of 26% on 

transportation costs in the country, being 20.8% in the south-east and 37.6% in the North. It 

would be necessary an investment of R$293.8 billion to improve street infrastructure in Brazil, 

while for the moment an average of R$9.5 billion has been spent per year (Da Costa, 2014).  

Since specific Supply Chain strategies can work only in particular contexts and time, it is 

relevant to understand how, in each corresponding environment, the supply chain can work 

effectively and efficiently. 

To analyze how supply chain inefficiencies impact on costs, I should first provide a framework 

to measure its performance. Classic literature mainly refers to the SCOR model that provides 

SC performance measures based on the five decision areas. The Supply Chain Operations 

Reference model, which is the “world’s leading supply chain framework, linking business 

processes, performance metrics, practices and people skills into a unified structure”, as the 

APICS Supply Chain Council defines it. This method includes a set of metrics to allow 

companies to analyze their own processes, quantify their operational performance and compare 

it to benchmark data. The steps that should be followed to analyze whatever supply chain are 

based on six different management processes (APICS, 2015):  

• Plan – demand forecast and planning allow the company to meet customers’ expected 

demand with product supply. The accuracy of demand planning is strictly related to the 

information available: the shorter is the time horizon, the more precise are the 

information. Therefore, planned demand should be updated 

• Source – procure materials needed for the production process 

• Make – transform materials into finished products to meet the planned demand 

• Deliver – provide the finished goods to the following ring of the supply chain to reach 

the final customer. Includes: order, transportation and distribution management 

• Return – manage possible products returned. This concept extends to after-sale service, 

to follow the customer after its purchase 

The key indicators are then organized into three levels, from a more aggregated to a more 

detailed perspective (APICS, 2015).  
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Analyzing the metrics for performance measurement introduced by Apics (which are more than 

150), it is easy to recognize the action that macroeconomic and country reported indicators 

have on them. From this point of view, the major external factors that could partly explain how 

supply chains become so costly in Brazil compared to Europe include:  

• Inflation – Hyperinflation caused uneven wealth distribution   

• Taxes – Brazil is ranked third of the world as amount of taxes charged (Hermes, 2015) 

• Interest rates  

• Consumer credit 

• Evaluation of local currency 

In fact, in terms of the macro economy those are the aspects that affect companies entering 

Brazil for the most part, making it a not all plain sailing. Inflation is climbing despite some of 

the highest interest rates in the world, while consumer credit is running at dangerously high 

levels and the local currency is heavily over-valued (Euromonitor International, 2011).  
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3. Methodology 

The methodology used for the dissertation, is a qualitative research based on interviews and 

documents analysis. Therefore, the results will be based mainly on primary data, complemented 

with results obtained from a documents’ analysis. This will be done by means of a single case 

study about TriCiclos. The case studt will be also supported by the example of the city of 

Curitiba, which will be based on secondary data only, to represent an idyllic scenario obtained 

thanks to the collaborative environment in which recycling players perform. 

The case study about the supply chain of TriCiclos has been developed collecting data from 

different players belonging to the same supply chain: 

- TriCiclos – focal company which manages the interactions between the customers and 

the cooperative 

- YouGreen – cooperative that operates as waste collector  

- Customers – the supply side 

To answer the research questions and fulfill the research objectives, people representing the 

above-mentioned players have been interviewed. Those players all belong to the supply chain 

of TriCiclos, a company that manages recycling activities in Brazil. TriCiclos is inserted in the 

recycling supply chain of Sao Paulo, where they collaborate with big multinationals, partners 

belonging to the retailing industry and some cooperatives to provide consumers with facilities 

that allow them to recycle the solid waste they produce. This is done through the installation of 

the Pontos de Entrega Volontarios (PEVs) or Estaçao de Recyclagem, where consumers can 

bring their residuos to be recycled. This company is peculiar and particularly interesting for the 

purpose of the discussion since, from their position within the supply chain, they have an 

overview of the whole recycling system of the city and have to do with every possible type of 

player belonging to this supply chain. The players of this supply chain that have been 

interviewed, are: 

- Two TriCiclos employees: a Consultant, who develops consulting projects with their 

clients, who are mainly multinational and retailers, and the Head of Logistics, 

responsible for the logistics management together with YouGreen (who provides trucks 

for material transportation) 
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- Employee from the cooperative YouGreen, which are employed at the PEV located at 

the Pao de Açucar in Rua Prof. Serafim Orlandi 299, Sao Paulo (where the interview 

took place): Operador Ecologico (Ecological Operator – EO) at PEVs 

- Consumers: 32 people that use PEV on a weekly basis have been interviewed (10 people 

interviewed by me + 22 people interviewed by a group of students from USP, following 

the same questionnaire); plus another 14 people who do not use PEV but go to the Pao 

de Açucar where PEV is located. 

Therefore, two different types of interviews have been performed. Temporarily, the interviews 

have covered a period of almost 3 months, from May to July, 2017. Further contacts with 

TriCiclos employees have continued during the following months: 

1. The first type of interviews comprehends a series of rounds of informal questions, not 

recorded, to TriCiclos’ employees and some workers of the YouGreen cooperative 

working at TriCiclos’ PEVs. Those interviews have been fundamental to understand 

how the supply chain works, how recycling is regulated in Brazil, what is their strategy 

and position within the supply chain and how do they relate to the consumers that use 

PEVs and to the ones that do not use PEVs, but can become potential users, if properly 

attracted (which represents the supply side of their supply chain). 

2. The second type was a formal Questionnaire for the consumers that use PEVs, in order 

to gather relevant aspects from the supply side and understand if there is compatibility 

between TriCiclos’ purpose and what the consumers perceive and to collect their 

suggestions for making people aware of the existence and impacts of PEVs. See 

Appendix 1 for the Questionnaire used at the Ponto Limpo located in Rua Prof. Serafim 

Orlandi 299, Sao Paulo.  

The data of the Questionnaire have been gathered in two rounds:  

a. the first took place last May at the PEV located in Rua Teodoro Sampaio and was 

developed by some students of USP for a marketing project they did. On the results 

of their research, a document analysis has been performed, in order to start from an 

established questionnaire and increase the number of data gathered on the same topic, 

instead of creating a new database.  
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b. building on their work, a second round of interviews took place last June. Those 

results have been integrated with the previous ones. The range of customers 

interviewed is represented in the Image 17: 

                      Image 17 – PEVs’ Customers 

 

 

 

 

 

                     Source: questionnaire results 

To sum up, the interviews with TriCiclos’ employees allowed the understanding of the industry, 

how the company is inserted in it, what are the challenges posed and what is TriCiclos’ strategy. 

To complete the frame of the industry the other players that collaborate closely with TriCiclos 

have been interviewed: the employees from YouGreen and the consumers that use PEVs on a 

weekly basis. 

Another source that has been used in parallel has been the company’s website. Furthermore, 

information have been gathered through observation and visits to their operations. 

On the basis of the interviews with TriCiclos’ and YouGreen employees the main risks they 

run and some strategies they have adopted have been identified. In particular, the identification 

of the risks faced has been based on risks categorization structure taken by the literature. 

By analyzing the data gathered through the questionnaire posed to the consumers further 

strategies that can be adopted to address the supply side as well will be identified.  

 

Before proceeding with the next chapter, a brief introduction to some important actors and terms 

that will be used: 

Around 30% of the 

clients are man, aged 

between 50 and 70. 

They live very close to 

the PEVs and go 2-4 

times a week. 

 

Around 70% of the 

clients are woman, with 

a great variety of ages. 

They come to the PEVs 

1-3 times a week, when 

going grocery shopping. 
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- YouGreen Cooperative: TriCiclos collaborates with some cooperatives. The one I got 

in touch with, during my interviews, is YouGreen, a cooperative that operates in the city 

of Sao Paulo. “We are a cooperative of waste pickers that fulfills the activities of 

material collection and separation, education, diagnosis and Reverse Logistics of 

residuos” (http://yougreen.com.br/). 

- Pontos de Entrega Volontarios (PEVs): places where materials are collected directly 

from the consumers and separated, with the help of YouGreen’s employees. They are 

made up of a series of bocas (each boca is a bin that gathers a specific material) and are 

normally located close to supermarkets. Consumers bring their residuos (everything that 

can be reused and is not waste) from home and cooperativas’ employees help them to 

separate the materials for a correct recycling. 

- Ponto Limpo: is another name TriCiclos uses for PEVs  

- Bocas: bins divided per type of material 

- Residuos / rejeito: part of waste that can be recycled / actual waste 

- Central de Triagem: center where residuos are carried to be separated, cleaned and 

prepared for the being actually recycled. In TriCilos’ supply chain it is represented by 

YouGreen’s sorting center 

  

http://yougreen.com.br/
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4. Data Presentation and Analysis 

This final section before the conclusions will contain the presentation and analysis of data 

gathered about TriCiclos’ supply chain and strategy, that allow to complete the core of the 

research objective. 

After presenting the company:  

• First, based on the interviews performed with TriCiclos and YouGreen employees, the 

supply chain risks specific to the recycling industry in Brazil will be identified, with the 

use of a reference structure from the literature 

• Second, some strategies adopted by TriCiclos to overcome those risks will be presented. 

• Third, the results of the pre-formed questionnaire on which the interviews to customers 

were based, will be analyzed. The analysis of those data, together with a document 

analysis of a previous research on TriCiclos, will support the definition of a strategy to 

address customers. 

 

 

     4.1 The Case of TriCiclos (Sources: interviews and website http://www.triciclos.net/) 

TriCiclos is a recycling company born in Chile in 2009. It moved to Brazil in 2012, where the 

new HQ has been established, even though many initiatives TriCiclos is running in Chile, still 

have to be replicated in Brazil. 

It defines itself as a “cultural change B Corp masqueraded as a recycling company” (TriCiclos 

Website) and its main objective is to change people’s habits and the way they see consumption. 

“Our biggest challenge is to bring a conceptual change in the way people relate to the products 

they consume. We want people to be able to identify when a product actually contains recyclable 

materials as well as to realize when a product is designed to prevent that its only possible final 

destination in a landfill. We believe in the urgent need of establishing circular economy models 

as a pillar for sustainable development” (TriCiclos Consultant). 

Their business is divided into 3 activities: 

http://www.triciclos.net/
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• Consulting: mainly conceived for big companies that want to redesign their products to 

improve their sustainability in the production and post-sale phases 

• Manage PEVs (Pontos de Entrega Voluntarios) in collaboration with the cooperativa 

YouGreen 

• Educate people on the environment: most projects in this category have actually been 

developed only in Chile. They are mainly carried at schools, to address young students 

and make them aware since the beginning. 

In the overview of how recycle takes place in Brazil, TriCiclos is inserted in the supply chain 

at the level of the cooperatives: they provide the employees from the YouGreen cooperative 

with equipment and knowledge to facilitate them in their task of collecting and separating 

recyclable materials. The rest of the supply is managed by the cooperative itself that has the 

role of bringing the materials to the cooperatives’ center where the final separation is performed, 

and the material is cleaned. Then the material is ready to be transported to the recycling plants, 

where they get paid based on the weight of the collected materials. Volume is key, and it almost 

entirely depends on how many people they are able to attract at their Pontos de Entrega 

Volontarios. 

The main difference between their Chilean and Brazilian business models is due to the presence 

of the “catadores” in the Brazilian reverse logistic chain. Here they are protected by the law that 

takes advantage from their waste picking activity to improve their status giving them a formal 

job in this sector, similar to the one they would perform living on the street. 

For Chile being appointed as the “Europe of Latin America” it is clear that implementing 

initiatives such as door-to-door waste picking (Image 18) and educational events has been easier. 

Brazil instead is more in arrears in this context. Therefore, when TriCiclos moved to Brazil, 

some barriers complicated the situation and blocked some projects.  
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       Source: TriCiclos website 

In particular, the Brazilian legal context is much more uncertain than the Chilean one. The 

National policy of Solid Waste (Politica Nacional de Residuos Solidos – PNRS) has been 

recently introduced in Brazil, which is a positive signal, but its implementation is still in its 

infancy. This policy is the first one to introduce the concept of shared responsibility and to 

formally include the “cooperativas” in the recycling supply chain. Still there is a mayor issue: 

there is no formal fiscalization of this law, hence no one is forced to apply it and to follow it. 

Moreover, the presence of the cooperativas within the supply chain, despite having an 

extremely important role from a social perspective, from a strategic point of view it adds 

uncertainty and risk, for being a market with few money, many players, and not well integrated 

in the whole reverse supply chain. This happens mainly because there are no regulations that 

define how they should be integrated in the supply chain, creating a forced step that could create 

inefficiencies and task replications. 

Furthermore, TriCiclos in Chile was born in a better informed context that was moving towards 

the direction of establishing some recycling facilities: since 2010, Chile is the first South 

American country that joined the Organisation for Economic Co-operation and Development 

(OECD) pledging its full dedication to achieving the organization’s fundamental goals. One of 

the obligations within the OECD framework is the improvement of waste management and the 

introduction of a circular economy. Due to an insufficient legal basis regarding this topic, a new 

framework law for the so called Extended Producer Responsibility (EPR) was presented to the 

Chilean Chamber of Deputies during the second term of 2013.  This law would establish a 

structure for the management of products beyond their end-of-life introducing the concept of 

Image 18 – TriCiclos’ door-to-door Reverse Logistics in Chile 
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extended producer responsibility (Global Recycling, 2016). Brazil, instead, does not have any 

public “coleta seletiva” (separate collection of materials, normally door-to-door) and cannot 

offer any solid basis for starting a company in this industry. 

Consequently, due to those limits, the main focus for TriCiclos in Brazil is the administration 

of PEVs. Those Pontos de Entrega Voluntarios are normally localized within the parking area 

of hyper markets, with the purpose of attracting regular customers of the supermarket and invite 

them to bring their recyclable waste when they go grocery shopping, which on average happens 

twice a week, as the interviews to consumers has shown. Another particular case of waste 

collection is the one of “Pretios Corporativos” (office buildings), that is a special and focused 

waste picking done for some offices or companies (for example, in Sao Paulo it has been 

implemented for the Ipiranga gas station). Typically, at the offices there are mini-modules of 

PEVs, since 14 bocas would be excessive for corporations, that always produce the same types 

of residuos (just paper and plastic in this case). 

For the most complete PEVs stations, the division of wastes can be very precise and 

comprehend a total of 14 possible bocas (Image 19 – in the following picture the bins for used 

cooking oil and colored glass are missing): 

 

Source: TriCiclos Website 

Image 19 – TriCiclos’ Recycling separation (bocas) 
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The establishment of the first PEV was done in collaboration with Unilever, the famous 

Multinational, and Pao de Açucar, a Brazilian chain of supermarkets: empty packages can be 

delivered here by individuals that receive the help of two employees: one working at the 

YouGreen cooperative and one hired by TriCiclos (according to the PNRS law, TriCiclos must 

hire those collaborators). Their objective is to help people to distinguish between lixo (what is 

not recoverable) and residuos (what can be recycled). Moreover, they suggest people how they 

should change their shopping habits in order to increase the recyclability of the garbage they 

produce.  

TriCiclos then organizes the transportation of the recyclable materials to the recycling points, 

which is carried on by the cooperative YouGreen. Its workers then get paid based on the 

quantity and volume of materials handled. The revenues depend on the type of material (e.g.: 

PE rigid needs a large volume in order to be lucrative). Also for this reason there are many 

informal black markets that want to make money out of waste in illicit ways (bypassing the 

formal system of the cooperativas) and often large quantities of recyclable materials never reach 

the recycling. 

EuReciclo is another start-up that does a complementary work for TriCiclos: they make sure 

that every unit of recyclable material that is produced, at the end of its life actually reaches the 

recycling point. Their business model is the following: they make partnerships with producers 

and apply a label to their products. This label is a guarantee that the package will be recycled: 

practically, they check how many packages of a certain product are sold and controls that the 

same number reaches the recycling cooperatives. For example, if they put 100kg of paper in the 

market with their label, they guarantee that 100kg will be recycled. By partnering with TriCiclos 

they are able to make this type of control: verify that those 100kg are collected and recycled. 

The following scheme represents the tiers of the supply chain that allows the reuse of end-of 

life products. Chart 20 shows where TriCiclos is positioned in this Supply Chain: 
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The process represents the following steps:  

1. waste is brought by consumers to Ponto Limpo, 

2. here there are guided and helped by TriCiclos’ employees to separate materials and 

understand which packaging is recyclable  

3. from ponto limpo materials are handled to the cooperativas. Cooperativas, that have the 

role of the “Central de Triagem”, a place where all the garbage is collected and separated 

into every different type of material. In Chart 19 it is represented by the YouGreen logo. 

4. materials are brought to the recycling plant and reinserted in the cycle 

TriCiclos’ operations gather useful knowledge about PEVs’ usage and success: how much 

rejeito (actual waste, which cannot be recycled), how much papel (paper) was carried, how 

many clients came… that is then used in the consulting projects. The large amount of data and 

information gathered by TriCiclos, has allowed the company to implement useful performance 

indicators, such as the Recyclability Index, developed in partnership with Unilever. This tool 

allows companies to calculate the recyclability rate of the products they sell. It is an extremely 

powerful instrument, because it allows companies to be conscious of what they are putting on 

the market.  

Concerning those projects with the industry side, normally, TriCiclos prepares for the 

companies a report to present an analysis of data regarding collected residuos, number of people 

Creation of  

new 

products 

Chart 20 – TriCiclos position in the Recycling supply chain 

Ponto Limpo 
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impacted and a provisional impact they expect to have when changing the design and the 

recyclability of a product. Those numbers can be transformed in useful numbers for companies 

(e.g.: saved CO2 emissions) that can be used for the preparation of their sustainability report. 

During the years of activity, TriCiclos has already contributed to the redesign of some 

packaging, especially for the ones made of plastic, such as yogurt, liquid soaps and similar ones.  

In fact, plastic is one of the most challenging materials for the recycling industry, first of all, 

because there are 7 different types of plastic and not all of them are recyclable (Table 21) and 

second, because, among the different wastes, is the one that is creating the most serious damages 

to our planet. Issues such as the Pacific Plastic Vortex, which is a massive accumulation of 

plastic in particular areas of the Pacific Ocean, are increasing and creating irreparable 

consequences for the ecosystem (Greenpeace, 2010). A new phenomenon, for example, has 

recently been discovered: it regards the decomposition of the plastic present in the trash island, 

due to the action of the sun, that creates micro particles of plastic that end up in the water we 

drink and in the food we eat (National Geographic, 2015). The plastic emergency we are living 

today has created a movement in the direction of a total reuse of the plastic produce: “a vision 

of a global economy in which plastics never become waste” (MacArthur, 2016), thanks to the 

application of the principles of the circular economy.  

As a research by TriCiclos pointed out: 

• 30% of produced plastic needs to be redesigned (to become recyclable) 

• 20% can be reused (now is disposed instead of being reused) 

• 50% of the cases reverse logistic process needs to be improved (for a reason or another 

some collected plastic is not reused). 
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Source: Ely Enterprises 

 

 

4.2 Risks and Barriers Specific to the Recycling Industry 

At a first analysis, the main obstacles that affect recycling in the country, affecting the 

expansion of recycling programs, are:  

Table 21 – Plastic Types and their Recycling 
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• lack of legislation (no green labels for products, no obligations for big corporations, no 

formal integration of waste pickers in the supply chain) 

• lack of taxation and incentives system 

• lack of education. Environment is not a popular topic and is far from being a priority in 

the mentality of doing business. 

To make the identification of risks faced by TriCiclos more structured, it has been based on the 

literature. First this literature will be presented, then the risks that were discussed during the 

interviews will be listed. The methodology followed helps also in giving a more universal value 

to the analyzed case: in fact, the risks faced by TriCiclos belong to the same categories as the 

ones presented in the literature. 

For being recycling a business with its specific logistics, its own suppliers and its own 

customers, we can consider all the actions that go from wastes recollection to their reuse as a 

Supply Chain in its own right. Therefore, we can directly associate all the structural risks posed 

to every supply chain also to recycling companies. The main structural element that can pose 

serious challenges to the success of a recycling company is the poor infrastructure that Brazil 

offers. Recollecting recyclable material is highly hindered by the inability of implementing an 

efficient door-to-door system which is due to the poor status of streets, traffic jam in big cities, 

bad connection to the city suburbs, and others. This latter issue is particularly relevant since in 

Brazil suburbs represent a high share of the total population that lives in big cities (Bufoni, 

Oliveira, & Rosa, 2016). In São Paulo, for example,  an estimated 20 to 30 percent of its 

population lives in favelas, which poses a challenge to municipal government because these 

unplanned communities often lack physical connection as well as connections to sewage 

services, water, and electricity (Observatory, 2014).  

According to the controller of an industrial recycling company based in São Paulo, one main 

challenge for recycling businesses relates to logistics throughout the region. “The freight here 

is not cheap, so the products are becoming expensive as the distance between the points of 

collection and separation are becoming larger.” Other challenges include building awareness 

about the region’s recyclers, needed modernizations and competition with virgin materials. 

“The price of the recycled product is limited to the price of virgin material that comes mostly 

from China and varies according to the dollar,” says Pavan. But many opportunities for growth 

exist, with one being that processed commodities find no shortage of buyers, he says. Pavan 

http://www.planum.net/francesco-chiodelli-sao-paulo-the-challenge-of-the-favelas
http://www.planum.net/francesco-chiodelli-sao-paulo-the-challenge-of-the-favelas
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also notes that Brazil’s recycling industry has benefitted from a 2010 law, the National Policy 

on Solid Waste, which requires that businesses minimize and manage their waste (McKenna, 

2013).  

Of course, the consumption patterns and the population that produces the waste must be 

carefully evaluated, as every city represents a case by itself depending on many factors related 

to demographics, infrastructure, local government initiatives or special regulations, and 

presence of third players that have a stake in this business area, but generally, developing 

country all face the same issues, even though at different levels (Bufoni, Oliveira, & Rosa, 

2016). 

Nevertheless, despite evidence from several studies indicates that the Solid Waste Management 

system in developing countries can vary depending on the local circumstances and 

stakeholder’s perspective, it is still mainly driven by sanitation and public health concerns and 

not by awareness on environmental damages (Bufoni, Oliveira, & Rosa, 2016).  

Starting from the literature on developing countries (Bufoni, Oliveira, & Rosa, 2016) I have 

identified the following classes of risks:  

1. a lack of technical labor skills;  

2. a lack of financial support, economic instruments and the unwillingness of the user to 

pay 

3. social-cultural aspects, such as community awareness, societal apathy for contributing 

and waste pickers 

4. a lack of organizational, institutional and legal infrastructure 

5. technological barriers, which are more related to the actual recycling plant, more than 

to the other companies that represent the rest of the supply chain. 

Those five groups of issues are interrelated and influence one the other, as suggested by the 

following scheme, represented through a STAR model (Graph 22) (Bufoni, Oliveira, & Rosa, 

2016): 
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                                                 Source: Bufoni, Oliveira and Rosa 

In summary, the STAR model refers to the following justification: the social and political 

environment can influence, through an educational context (2), the availability of a skilled 

workforce (12) and R&D plant engineering (8) that has costs (10). Furthermore, the host 

economic conditions (3) influence benchmarks, rates of interest, and the risk analysis (7). This 

analyses are based on cost, revenues, subsidies and other economic instruments (5) that in turn 

are determined by a policy built according to health and ecological demands (1). In less 

organized regulatory environments, direct public participation is a concrete possibility if a 

technology is deemed unpopular, for example, low performance incinerators, which can result 

in a direct preclusion of the technology (14) or of the entire project (15) because of public 

demonstrations or via public hearings (Bufoni, Oliveira, & Rosa, 2016).  

According to the World Bank, low- and many middle-income cities are rarely able to adequately 

manage Solid Waste, which impacts health, the environment and the economy. Meanwhile, 

waste in these cities slowly changes in composition and the per capita production has been 

Graph 22 – Interrelationships between barriers 
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increasing for a long time and currently surpasses a kilogram per person per day (from an 

average of 0.68 kg per person/day ten years ago) (World Bank, 2017).  

The costs of material collection and final disposal are migrating to intermediate treatment 

stations and more advanced waste technologies. Furthermore, the waste management system 

represents both the greater service cost and employer in these cities. As a result, politics 

interfere as a decision-making body in the management of recycling activities (Bufoni, Oliveira, 

& Rosa, 2016). 

 In this scenario, the responsible authorities sometimes lack the power to implement good waste 

management practices, meaning that beyond the expected normal regulatory failures, 

developing countries also have slow and delayed regulation processes due to incomplete and 

novice institutional frameworks that impact sector operation and productivity. The relationship 

between the sociopolitical environment and regulation and financial barriers is quite obvious 

because taxes, subsidies and other economic instruments are dependent on public policy.  

A list of policy issues that seriously affect recycling initiatives includes (Bufoni, Oliveira, & 

Rosa, 2016): 

• other energy sectors political interests,  

• lack of the willingness to promote a policy, 

• bad financial potential 

• problematic conceptualization 

• disordered legal and unsystematic national plans 

• insufficient consideration and financial support 

• weak public relations and marketing 

• inadequate institutional coordination 

• a lack of systematic monitoring, regular evaluation and auditing.  

As I learnt during my interviews at TriCiclos, projects on the Government side include: 
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• Cidade Linda: actions to clean the city 

• Plano de gestao de residuos solidos municipal: waste disposal 

• Eco Pontos: PEVs of the prefeitura  

• Government owned operations: LOGA and ECOURBIS – they manage coleta seletiva 

and Eco Pontos 

Government does not have any gain from those activities, since it is not paid to bring recyclable 

materials to the recycling plants. On the other side, there are private companies investing in 

waste management projects and looking for returns. 

However, with respect to private investment that considers risk and return, waste management 

projects are quite unattractive, which depends on the economic conditions of the geographic 

area considered (Bufoni, Oliveira, & Rosa, 2016). Because some of the determinants of 

transaction cost are frequency and uncertainty (waste stream available and its composition may 

change over time or be subject to political interference), new waste management markets and 

technologies face higher costs. Because of their discretionary nature, regulatory agreements or 

protocols, are one of the primary instruments of international law and are reputed as an effective 

method to reduce uncertainty and specificity and increase frequency, reducing transaction costs. 

Thereby, costs are directly influenced by regulations, as they might easily increase frequency 

and reducing uncertainty by promulgating recycling obligations. In addition, an extra cost may 

be necessary to attract qualified labor or to train employees. All of these factors together can 

make a project alternative unattractive (Bufoni, Oliveira, & Rosa, 2016).  

The lack of experience and skilled workers brings uncertainty and poor management. The result 

is a preference for simpler/less advanced/easier to manage technologies. These are 

technological barriers because they do not depend on financial resources or the existing 

regulatory environment. 

Insufficient public and private knowledge at various levels within an organization about waste 

is a principal barrier to implementing good waste management practices. This concept is 

classified as a human resources barrier because of the many challenges for technicians, staff, 

personnel or a limited labor force to build, operate or maintain the proposed technology (Bufoni, 

Oliveira, & Rosa, 2016).  
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The risks identified with the interviews at TriCiclos and YouGreen reflect the ones described 

above. Namely they are: 

• High uncertanty on both the supply side and the demand side: the supply side is 

represented by the consumers who spontaneously decide to bring their residuos to the 

PEVs instead of confortably throwing them using the facilities offered by the building 

in which they live; the demand side is also uncertain. As the Operador Ecologico fro  

YouGreen explained me, some materials might have extremely low valutation in some 

periods, depending on the market needs for it. In those periods materials are 

accumulated at the PEVs, until its value increases again. 

• Policies and regulations: government decisions have a great influence on this industry. 

As explained above, governments have the role of create incentives for consumers and 

companies to recycle their wastes, therefore they have a great power and potential on 

waste streams control 

• Financial support: TriCiclos is mainly financed by the multinationals that partner up 

with them. Since there is no law that forces them to invest in environment projects or to 

make sure the products they market, should be recyled (and recyclable, first of all), they 

can disinvest whenever they want. This of course creates an extremely precarious 

situation for TriCiclos. In fact, it happed recently that one of their main investors 

decided to stop their partnership. As a consequence they have lost 51 PEVs. 

• Spread ignorance about the importance of sustainability. A low percentage of the 

population is aware of the importance of reccycling. Many people ignore the 

environmental implications of not recyling their residuos and even more people ignore 

the social implications In developing countries especially this latter point has a great 

stake and a B Corp like TriCiclos takes care a lot of this aspect. 

 

 

     4.3 How to Overcome Barriers and Manage Risks 

In the light of the peculiarities of the recycling industry and its risks, with the information 

gathered through the interviews at TriCiclos employees, some strategies that have been adopted 
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to control risk and stop up or, at least, share the negative consequences that might arise in case 

of supply chain disruption or alteration have been identified.  

The different solutions can be grouped into two main categories: 

1. Risk Sharing 

2. Volumes Control 

Of the two risk management categories, Volumes Control is the most difficult to be 

implemented, but is also a key element to reduce uncertainty and increase frequency, factors 

that help creating a stable waste flow and thereby, an efficient system. In particular, when it 

comes to recyclable materials, volumes are extremely important: recycling plants will only 

accept waste if its volume is bigger than a predetermined value.  

Risk Sharing indicates any strategy related to the possibility of having a “stronger half” that is 

able to support the focal company. In this regard, many players can be included in the list of 

potential partners: 

• Some companies opt for big multinationals. The rational at the basis of this choice is 

multiple. First of all, multinational companies, for being the actual decision makers 

when it comes to product design, are the key enabler for the success of any recycling 

initiative. Second, by law, they are obliged to invest part of their profits in projects that 

support environmentally-focused initiatives. Despite this obligation is very “mild” and 

is not always respected by those companies, for those MNCs that actually adhere to it, 

becomes a serious engagement that can originate into extremely valuable partnerships. 

Nevertheless, this choice, that might seem the most appealing one, is also quite risky. 

In fact, due to the weakness of Brazilian laws in regard to multinationals’ investments 

in the recycling sector, they might stop investments all at once, leaving the focal 

company with no resources. 

• Others choose to cooperate with Cooperatives. This type of partnership is the best one 

for building efficiency in the waste separation and handling parts, but are less powerful 

in terms of ex post risk management since the partner is not economically powerful and 

cannot might suffer from periods with low input volumes 
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• Finally, companies that reach a considerable size might become able to influence the 

government’s decisions and direct its choices towards the disclosure of regulations 

aimed at finding companies and citizens who do not recycle and give incentives to 

recycling players. 

A further player, that has not been considered in this analysis, but, whose role, is essential, is 

the Consumer. The strategies indicated as Volume Control must focus on the final consumers 

to grant a constant waste flow. Some practices usually adopted in this regard include: 

• Attract new clients: this is mainly a marketing issue and regards the ability of getting 

known by consumers and get close to them. For the structure of the recycling system in 

Brazil great importance is given to the social aspect of the recycling activity and the 

positive impact it has on waste pickers to improve their status. If people were aware of 

this element, customer attraction would increase. 

• Open more collecting points: of course, this directly influences the volumes of waste 

that can be gathered, especially because a good disposal of the PEVs around the city 

would bring them closer to consumers, increasing the number of people that would find 

a moment to bring their wastes to the PEVs.  

• Education is the strongest point: both in terms of environmental and social impact, 

people who are aware of the meaning of recycling are more inclined to dedicate their 

time to this activity. Education should be carried out through schools and events and 

should be supported by the local municipalities 

• A further important point is to retain customers: create a positive experience around it, 

to encourage people to come back and insert this activity in their routine. 

The best result is reached when both the groups of strategies are implemented together and 

integrated to obtain a collaboration along the whole supply chain and with every player and a 

proper combination of policies and incentives to support the activities in eventual low volume 

periods. 

Let us analyze those two strategies more in detail. 
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            4.3.1 Risk Sharing 

To overcome some of those issues and risks they face and obtain financial support, TriCiclos 

has used strategic partnerships with big multinationals and some cooperatives. With the 

cooperatives, of course, the partnership has a different nature compared to the one that they 

have with MN companies. One is more related to a legislative aspect (companies belonging to 

the recycling sector should employ people working at the cooperativas), the other one has more 

a financial purpose and is also tied to TriCiclos willingness of creating a change in the way 

products are designed and make them easier to be recycled. This design change is also related 

to the influence they can have on the consumers’ choice: through the employees working at the 

PEVs, TriCiclos teaches people how to choose products to maximize the recycling rate of what 

they buy. “For TriCiclos being a B Corp, social responsibility is a pillar, this is way we 

cooperate with YouGreen. On the other side we need to do partnerships that support us 

financially” (TriCiclos Consultant). 

The big companies have been sponsoring the PEVs since when TriCiclos opened in Brazil. This 

is important for TriCiclos especially in the most difficult periods, when volumes are lower than 

usual. Nevertheless, partnership is not always a safe road as it might seem. As no company in 

Brazil is obliged by the government to take on projects with an environmental impact, they can 

decide to disinvest in those projects (or to never invest in them) whenever they want. This is 

what recently happened to TriCiclos: “we have lost 51 PEVs from one day to another because 

one of our main partners pulled himself back from its commitment” (TriCiclos Head or 

Logistics). Of course, this action has caused a mayor damage to a number of players: in primis, 

TriCiclos and their employees from the cooperativas. 

 “And when all your business is based on external financing, and those financing stop to exist, 

even having a considerable flow of waste cannot save you, as it is not economically sustainable. 

The only thing we can do now is to look for another partner, which is critical because there are 

no legislations that define how companies should treat waste, and no incentives to invest in 

those types of projects” (TriCiclos Consultant). 

TriCiclos’ strategy is greatly influenced by the external environment and policy makers. In a 

context where there are strict regulations for companies and consumers, this situation would 

never happen: streams would be constant and financial support would never stop from one day 

to another. This situation seems very far from the successful example of the initiatives 
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implemented in the city of Curitiba, where every initiative is supported by the state (see 

Appendix 2). In Curitiba the favorable business environment of the city has benefitted the 

recycling companies. 

Looking at the supply side, let us analyze how should a company do to secure big input volumes, 

supposing they have a proper structure to welcome an intense flow of materials. It will done 

based on the results of the interviews to consumers. 

 

 

            4.3.2 How to Deal with the Supply Side to Secure Volumes 

The purpose of this paragraph, dedicated to the interview results obtained through the 

compilation of the questionnaire (Appendix 1) by PEVs’ customers, is to identify a possible 

strategy for Volume Control. In fact, as we have already pointed out, an eventual strategy of 

that kind would need to address the supply side, which, for the recycling industry, is represented 

by the customers. 

The information used in the most descriptive part of TriCiclos’ business have been gathered 

through a number of meetings with a Consultant from TriCiclos. He works for the consulting 

projects of TriCiclos and I have had the opportunity to discuss with him about the company he 

works for and the main challenges of the recycling industry in Brazil. 

To complete the frame of the industry, this paragraph will include the interviews with the other 

players that collaborate closely with TriCiclos: the employees from YouGreen and the 

consumers that use PEVs on a weekly basis. 

The answers from YouGreen employees offered a complete description of how the recycling 

process takes place from their point of view and what are the most important tasks they have to 

perform to obtain customers’ loyalty and enable them to operate a more informed choice of the 

products. Their main job, in fact, has to do with gathering residuos and prepare the fardos (bales) 

of materials to be transported to the recycling plants using YouGreen’s trucks, but they also 

have an extremely important role in teaching to customers how to choose products to increase 

the recyclability of what they buy.  
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Before analyzing the data and presenting a possible strategy for attracting more costumers to 

the PEVs, it is important to understand how the interface with the client is structured. This 

interface is the PEVs and the PEVs are managed by employees from YouGreen cooperative. 

YouGreen is a cooperative that employs people that have been working as waste pickers on the 

streets. The cooperative allows them to do their job in a formal way and with a fixed salary that 

does not depend entirely on the volume of materials gathered. They also take care of the final 

separation of residuos coming from other recycling points, before materials are taken to the 

corresponding recycling plants. The employees work in structures normally offered by the 

government. What TriCiclos does is to enable those employees to increase the volumes of 

materials gathered and transported to the plants by allowing them to collect materials directly 

from customers and not only from other companies’ recycling points. The way TriCiclos 

obtains this result is by offering some employees with the equipment necessary to collect 

materials from consumers and press into shapes that are easy to be transported and allow the 

movement of bigger volumes in the same truck. 

The structure is located close to the main supermarkets of Sao Paulo and have this aspect from 

the outside (Picture 23): 

Picture 23: PEV station located in Rua Prof. Serafim Orlandi 299, Sao Paulo 

 

And this one from the inside (Picture 24): 
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Picture 24: Inside of the PEV located in Rua Prof. Serafim Orlandi 299, Sao Paulo 

 

Here, the residuos are collected and divided depending on the market acceptance of the 

materials: in fact, in some periods some types of materials might not be accepted by the 

recycling plants. The reasons for that are different and usually depend on the possibility they 

have to sell it to the producers, which is, in turn, influenced by the market for the final products 

and the volumes collected in the previous period, which might have been enough for saturating 

the market for the following period. In this case, when possible, those temporarily not accepted 

materials are gathered to be sold in another moment.  
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For the materials that can be transported, instead, fardos are created (Picture 25). Fardos are 

cubes of pressed materials that have to be transported to the cooperativas to be thoroughly 

divided before being finally transported to the plants.  

 

Picture 25: Operador Ecologico creating a fardo of Plastic type 2 (HDPE) 

 

 

In this process an important role is played by the employees in their relationship with clients: 

if they understand the importance of recycling and how to do that properly they will become 

clients of the PEVs and will use its service on a weekly basis. Let us see how this lock in effect 

can be improved and more clients can be attracted by analyzing the results of the questionnaires.  
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Concerning the questionnaire results, let us first understand the range of customers that come 

to the PEVs regularly (Image 26): 

   Image 26 – PEV Customers 

 

In general, what pushes them to bring their wastes to the Ponto Limpo is their interest towards 

the environment (87% of respondents). They believe that “taking care of the environment is my 

role as a citizen”. Normally, they are not totally aware of the social impact (only 20% mentioned 

it as an impact and 46% when directly asked), they are mainly aware of the environmental one, 

but once they are made aware of the secondary purpose of TriCiclos, which is employing people 

and operate a cultural change, they understand the extreme importance that the social impact 

has as well. They consider it as a further push to go to PEVs on a regular basis. 

Very few people have the possibility to separate their residuos in the building and some of them 

have some other structure close to their home. Of course, distance is the most important enabler 

for consumer who are willing to recycle. In fact, 77% of respondents leave or work “in the same 

street”, “just across the road” and bring their garbage here when they need to get rid of it. The 

rest of the respondents, instead, come only when they go grocery shopping. 

The other important enabler is knowledge: knowing about the existence of this structure and 

knowing the positive impact recycling has on the environment. From this point we can deduce 

that three main actions should be performed: 

- Simply, advertise better the presence of PEVs 

- Organize, as in Chile, courses at school and public events 

Around 30% of the 

clients are man, aged 

between 50 and 70. 

They live very close to 

the PEVs and go 2-4 

times a week. 

 

Around 70% of the 

clients are woman, with 

a great variety of ages. 

They come to the PEVs 

1-3 times a week, when 

going grocery shopping. 
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- Do partnerships with supermarkets to give incentives to customers for bringing their 

residuos at the PEV. For example, they can be offered a discount for participating to 

recycling 

It can also be observed that many of the consumers that came to the PEV during the interviews, 

asked the Operador Ecologico for advice on which boca was the correct one for a certain 

material. All of them evaluated the help of the employees from YouGreen as fundamental as a 

way of understanding which material must be thrown in which boca. 

Unfortunately, no one cared about which materials are the easiest and more effective to be 

recycled. This creates an important space for improvement. 

A further observation has to do with the target of people addressed: as we can see during the 

days we questioned the consumers, none of them was teenager/around 20 years old. Of course, 

this is mainly due to the fact that in Brazil it is very common to live with the parents until 

marriage and parents take care of the house works. Nevertheless, the new generation should 

become the most active in this regard: they should be more aware of the serious consequences 

we are facing due to pollution and climate change and should be the people willing to make a 

difference. Thereby, addressing this category of people is extremely important. Of course, the 

messages delivered to them to make them recycle their wastes should pass through a completely 

different channel. A supermarket is normally not frequented by students. Therefore, the best 

delivery channel for them could be school. A collaboration with schools and the creation of 

coherent incentives to make students willing to bring their wastes to PEVs located close to 

where they study could be an interesting tool to attract people.  

The suggestions above mentioned have been exposed starting from the interview results, but 

also by building on what has been analyzed and advised by a group of students from 

Universidade de Sao Paulo (USP) for a marketing research they have done about TriCiclos’ 

PEVs with the objective of suggesting a communication strategy to attract new customers and 

make people conscious about recycling activities and their role in it. Their results are relevant 

since they have included in the questionnaire also people who do not attend the PEVs but go 

shopping close to one of them regularly. Their point of view has been important to understand 

that one of the weak points of TriCiclos in customers’ attraction is divulgation. In fact, many 

people using the supermarket on a weekly basis did not perceived its existence or did not 

understand that it was made for being used by consumers and thought it was for the super 
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market personnel only to throw supermarkets wastes. A further suggestion regards the 

communication with customers about the reason behind the existence of so many bocas, the 

best way to prepare materials and on how to separate them (how to recognize one type of plastic 

from another one?). Other ideas should be implemented to call the attention of children going 

to the supermarket with their parents. This point is interesting since attracting children is 

actually a way to influence their parents. 

In general, as far as is could be observed during the interviews at the PEVs, TriCiclos and their 

employees from the cooperative are already very good at customer retention. In fact, the clients 

all come to bring their residuos on a weekly basis and are quite well informed about the impact 

they have, even though they should be better informed about social impacts, since only half of 

the interviewed people were aware of them.  

What TriCiclos should improve, instead, is communication with the objective of attracting new 

users. For the practical suggestions, the main strategies for new customers attraction suggested 

by the costumers themselves are: 

• educational activities for children 

• strategically locate to cover areas where there are no coletas seletivas in the streets 

around 

• Advertise better the differences between Pontos Limpos’ offer and other coletas 

seletivas’ one, such as the most detailed separation, the higher attention paid to 

cooperativas’ employees, the presence of employees that are there to help you separate 

correctly and make better shopping decisions 

• Influence customers’ buying habits and redirect they choices when going grocery 

shopping on products with less package, 100% recyclable. This strategy could also be 

used as an important leverage with multinationals: if Company X partners up with 

TriCiclos to rething their packages’ design, YouGreen employees could suggest clients 

to buy a certain product from brand X because its package is easy to recycle. This would 

increase sales for brad X and streams of recyclable material for the PEV. 

• Improve communication through social networks 

• Show results and achievements to people, taking the example from Curitiba’s model 
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• In the periods of lower stream of wastes reaching the PEVs, a good initiative would be 

to organize some trucks that go around schools and public places to advertise the 

initiative and collect wastes. This would have the double effect of advertising the PEVs 

and attract more customers and collect materials in periods of low volumes collected. 

A further point, important for the case of TriCiclos has to do with the partnerships. In fact, as 

already explained, TriCiclos has just lost a huge part of investments due to the fact that 

companies are not forced by any law to invest in those projects. Then, if it is not the government 

to create a lock in effect, it must be TriCiclos to do that: the first way is to show the company 

real results that they can advertise to improve its image of sustainable company. Secondly, 

redesign projects must be thought with the idea of allowing the company to actually save money 

by reducing the dimensions of the packaging and hence the material used to produce it. In fact, 

including a monetary incentive would make the company be willing to improve more and more 

its redesign projects.  
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5. Conclusion 

To sum up the findings of this research:  

- risks and issues faced by TriCiclos in its activities are mainly related to the structure of 

the recycling industry of the city of Sao Paulo and the policies and regulations related 

to this sector. 

- To address those risks, the first thing TriCiclos has to secure is financing. This happens 

with partnerships and by doing consulting projects with big multinationals willing to 

improve their environmental impact (mainly for marketing reasons). Secondly, waste 

streams need to become bigger and more constant: this is done acting on the consumers.  

Considering the bigger picture, the whole economy should be based on recycle and reuse of 

resources: many cities have implemented initiatives to enable citizens to “trade” recyclable 

materials. In the case of Curitiba (see Appendix 2), for example, the city's waste management 

did not have a budget for a standard recycling plant, so it found a way to turn the negative spiral 

into a positive one through its programs lixo que nao è lixo (trash that it is not trash) and cambio 

verde (green exchange). The city created complementary currencies to reward people for 

separating their organic and non-organic recyclable wastes and bringing them to waste stations, 

where they can be exchanged for bus tickets, food, and school-books. Those programs 

drastically increased the number of people that have access to recycling facilities (WWF, 2012). 

The revolution lies in the idea of creating a new value for resources that in other cities have are 

sold for virtually nothing. 

The open points that could be developed in further discussions on the topic regard how an 

integrated effective system should be established to make recycling as much effective as 

possible: who should be the main actors in this change? How should they proceed? How 

integrated should companies be in this sector? 

It has just been presented how important it is to secure a constant and considerable flow of 

materials, both on the environmental and on the social plan. What can be done, on our side, to 

help recycling businesses producing their impacts? 

The rest of the paragraph wants to be a reminder of the role we have in this and the consequences 

our failure can bring to the world we inhabit. 
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An important concept to underline is that our role in the recycling chain does not start when a 

product is thrown away: it starts in the moment we decide to buy a certain product. The 

purchase choice must be conscious of the future possibility of recycling the packaging. Without 

a proper purchase choice, the wastes separation moment might be limited within the borders 

imposed by the type of materials used in the packaging (TriCiclos Consultant). 

Therefore, what we can do on our side, is to lower our personal consumption rates, in terms of 

products, electricity water, etcetera and support as much as we can every initiative that has the 

objective of tackle environmental issues. We should learn to make smart choices and to always 

include the environmental variable in our shopping behavior, as we already include the price 

one. Only because we do not see environmental consequences of our actions in a concrete form 

as money is, for example, it does not mean that our actions do not impact on the environment. 

For the particular case of recycling projects, we should improve our knowledge on the topic 

and adapt our habits to best practices that can help us reduce non-recyclable wastes we produce. 

Concerning the consequences, there are many theories about what will happen in the future if 

we do not operate a serious change. One of the most recent articles I have read affirms that “If 

we do not stop climate change soon, the planet Earth can become inhabitable in less than 100 

years” (David Wallace-Wells, New York Magazine, 2017). This drastic view might look 

realistic or not, but the truth is that climate has been increasingly changing during the last years 

and is having mayor consequences with natural catastrophes that are affecting the world.  
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6. Appendix 

Appendix 1 – questionnaire for the final consumers that use PEVs regularly 

 

Protocolo de Entrevista para os Consumidores 
 

• Como você conheceu o que é o Ponto Limpo? 

• Quantas vezes você utiliza o ponto Ponto Limpo por semana? 

Quantas vezes você vem a este supermercado durante a semana? 

Qual a distância que você mora do Ponto Limpo? 

Qual meio de transporte você usa quando vem deixar o seu lixo no Ponto Limpo? 

• Você já fazia a separação do seu resíduo antes de ter o Ponto Limpo aqui? 

• Quais sao os motivos pelos quais você separa o seu resíduo? 

• Você poderia explicar o que acontece com o seu resíduo depois que você o deixa 

no Ponto Limpo? 

• Você percebe diferenças entre o Ponto Limpo e outras estações de reciclagem? 

• Você poderia explicar alguns impactos gerados pelo fato de você separar o seu 

lixo?  

• Você pode descrever algum impacto social que ocorre com a separação? 

• Você acha que o seu lixo tem algum valor pra alguém? Se sim, para quem? 

• O que você acha que poderia melhorar / outras ações para que mais pessoas 

passem a usar o Ponto Limpo? 

  

Idade: 

Sexo: 

Renda: 
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Appendix 2 – the Case of the city of Curitiba 

 

 The Case of Curitiba 

Curitiba, a city of 1.9 million with a tradition of progressive environmental and social policies, 

is leading the way globally in efforts to improve working conditions and social acceptance for 

the people who recycle society’s waste. The city’s rapidly developing EcoCitizen program 

receives and processes recyclable materials at 19 warehouses, where more than 600 members 

separate paper, plastics, glass, aluminum and other materials (Thornett, 2016). 

Run by Curitiba’s Department of Environment, the EcoCitizen program eliminates waste 

pickers’ need for sometimes-unscrupulous recycling middlemen, raises salaries, greatly 

improves working conditions and leads to a cleaner city, advocates and officials say (Thornett, 

2016). 

The city's waste management did not have a budget for a standard recycling plant, so it found 

a way to turn the negative spiral into a positive one through its programs lixo que nao è lixo 

(trash that it is not trash) and cambio verde (green exchange). The city created complementary 

currencies to reward people for separating their organic and non-organic recyclable wastes and 

bringing them to waste stations, where they can be exchanged for bus tickets, food, and school-

books. Those programs drastically increased the number of people that have access to recycling 

facilities (WWF, 2012).  

Trash That Is Not Trash is Curitiba’s primary recycling collection program, picking up door-

to-door for free up to three times per week; while Green Exchange trades 2.2 pounds of locally 

grown fruits and vegetables for every 8.8 pounds of recyclables at rotating sites around the city. 

By 10 a.m., one truck had distributed 223 pounds of bananas, oranges, beets and squash, and 

the other had collected 891 pounds of recyclables, headed to EcoCitizen co-ops (Thornett, 

2016). 

With investments of more than $6.5 million from the Brazil Development Bank, the EcoCitizen 

program has expanded from four recycling warehouse co-ops in 2007 to 13 in 2012 and 19 

today. Two more will open by the end of this year, with 26 expected to be in operation within 

a few years. The percentage of Curitiba’s recyclable materials handled by EcoCitizen co-ops 

has risen from 15% in 2013 to 70 % (Thornett, 2016). 
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Curitiba calls EcoCitizen co-op members environmental "caregivers" and provides them with 

a modern warehouse, a city uniform and tools such as paper shredders, balers, digital scales, 

trash compactors and forklifts. Working out of the 19 co-op warehouses, member teams remain 

autonomous, operating like small independent businesses paid to both receive and process 

recyclables (Thornett, 2016). 

"Now by contract, the majority of Curitiba’s recyclables belong to the EcoCitizen members," 

said Sanitary Engineer Marina Rymsza Ballão, supervisor of Trash That is Not Trash. "It’s like 

money delivered to them." 

According to EcoCitizen Program Manager Leila Zem, the steady stream of recyclables that 

city trucks deliver to co-ops averts the glaring "home depot" problem: Many informal waste 

pickers store recyclables in their backyards or even in their homes, while others sleep or live 

with recyclables in warehouses. This attracts rats and insects and, during rains, causes water 

pollution, as many waste pickers live in marginal land along Curitiba’s rivers. 

Waste pickers also often face exploitation by middlemen, said Zem, who rent or lend them carts 

and later cheat them when weighing and paying for what they collect. EcoCitizen co-ops 

eliminate the middleman by providing free electric recycling carts and having teams weigh their 

own recyclables and negotiate their own deals with recycling companies. 

The EcoCitizen program raises member incomes well above minimum wage, which is 

equivalent to $199 per month. On average, members make around $400 per month, but incomes 

can range up to $800 per month. While members are paid for their individual work, teams pool 

what they separate and then sell it in bulk to large recycling corporations, negotiating far better 

deals than the thousands of individual pickers on the street (Thornett, 2016). 

How did Curitiba’s waste initiatives reach such a huge success? The WWF observes that 

“Behind the genius of Curitiba's programs Trash that is not Trash and Green Exchange is the 

recognition by city officials of the interconnections of many of Curitiba's severe problems. 

Poverty, hunger, pollution, failing education, and formal job creation are addressed together. 

Complementary currencies turned waste into a resource, unleashing a range of positives” 

(WWF, 2012).  

Thinking of the city in integrated ways, seeing how to integrate functions and different social 

groups is one of the keys to Curitiba's work. Eco-citizenship is one expression of this: the city's 
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residents and visitors, are actively aware of their own responsibilities to achieve their city's 

sustainability goals, e.g. through recycling or choosing public transport. Communicating to 

citizens is vital in this respect. To keep people informed and aware of their role and the city’s 

achievements, Curitiba has electronic displays in public places showing the number of trees 

saved by citizens via recycling (WWF, 2012).  

All those practices implemented in Curitiba established a Virtuous Cycle that made education 

more accessible to the poorest families, created employment. In fact, the green trade for bus 

tickets enabled the citizens living in distant slum/favelas to travel to where the more jobs were 

offered, especially in the city centre. With more jobs in the formal economy, another benefit is 

greater tax revenues to support urban governance and public services. All of these benefits can 

be seen to create positive multiplier effects. That is, employment, education, environmental 

cleanup, food security, and social inclusion are not only positive in themselves but enable other 

positive effects. As a proof of this waterfall of positives. Curitiba had, according to 2008 figures, 

the lowest rate of illiteracy in Brazil: 3.4% compared to a national average of 13.6% (WWF, 

2012).  
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Appendix 3 – discussion on the controversial topic of plastic vs paper 

 



76 

 

 



77 

 

7. References 

ABAL. (2016). Brazilian Aluminum Association:  

http://recycling.world-aluminium.org/regional-reports/brazil/ 

APICS. (2015). APICS Supply Chain Council.  

http://www.apics.org/sites/apics-supply-chain-council/frameworks/scor 

Bezerra, P. (2013, september 24). Exame.Abril.  

http://exame.abril.com.br/english/brazil-now/gap,-forever-21,-zara:-now-it%60s-

fasionable-to-charm-brazilian-consumers.shtml  

Brix-Asala, C., Hahn, R., & Seuring, S. (2016). Reverse Logistics and informal valorization 

at the BoP: a case study on sustainability synergies and trade-offs. European 

Management Journal. 

Bufoni, A. L., Oliveira, L. B., & Rosa, L. P. (2015). The financial attractiveness of the large 

developing countries waste management projects registered as clean development 

mechanism. Elsevier. 

Bufoni, A. L., Oliveira, L. B., & Rosa, L. P. (2016). The declared barriers of the large 

developing countries waste management projects - The STAR model. Elsevier. 

Business Monitor International. (2016). Brazil Country Risk Report. 

Caruso, G. (2008). Università degli Studi di Bergamo. 

http://www00.unibg.it/dati/corsi/6618/23821-CE_SCM_2007_light.pdf 

Chao, L. (2014, march 18). The Wall Street Journal. 

http://www.wsj.com/articles/SB10001424052702303563304579445600633515392 

Contreras, S. (2016). Complementing The Circular Economy With LCA.  

https://www.pre-sustainability.com/news/complementing-the-circular-economy-with-

lca 

Da Costa, M. A. (2014, december 7). Logistica Descomplicada. 

http://www.logisticadescomplicada.com/relacao-da-logistica-com-o-custo-brasil/ 

Dominik, E. C. (2005, july). Espaco Academico. 

http://www.espacoacademico.com.br/050/50cdominik.htm 

Euromonitor International. (2011, october 7). Just-Style. 

http://www.just-style.com/analysis/zara-grows-in-brazil-while-gap-and-hm-

dither_id112354.aspx 



78 

 

Feijò, E. (2013). Custo-Brasil: o preço da ineficiência que as empresas têm de absorver.  

Six Sigma Institute:  

http://www.administradores.com.br/noticias/economia-e-financas/custo-brasil-o-

preco-da-ineficiencia-que-as-empresas-tem-de-absorver/80296/ 

FGV. (2012). FGV Projetos.  

http://fgvprojetos.fgv.br/en/home 

Fleury, A., & Fleury, M. T. (2011). Brazilian Multinationals: Competencies for 

Internationalization. Cambridge University Press. 

Foundation, E. M. (2017). What is a circular economy?  

https://www.ellenmacarthurfoundation.org/circular-economy 

FoxNews Latino. (2013, January 15). FoxNews Latino.  

http://latino.foxnews.com/latino/entertainment/2013/01/15/mango-closing-its-last-

store-in-brazil/ 

Global Recycling. (2016). Recycling in Chile: A Promising Start to Close the Loop.  

http://global-recycling.info/archives/794 

Gomes, G. (2016). Escola Importar.  

http://escolaimportar.com.br/como-calcular-as-taxas-de-importacao/ 

Grimberg, J. (2014, February 14). Business of Fashion.  

https://www.businessoffashion.com/articles/global-currents/brazil-fast-fashion-heats 

Gunsilius, E., Chaturvedi, B., & Scheinberg, A. (2011). The Economics of the Informa Sector 

in Solid Waste Management.  

Hermes, F. (2015, july 28). Mises Brasil.  

http://www.mises.org.br/Article.aspx?id=2150 

Investopedia LCC. (2016). Investopedia .  

http://www.investopedia.com/terms/s/supplychain.asp 

Korak, L. (2015, april 9). The Manufacturer.  

http://www.themanufacturer.com/articles/verticalization-specializing-in-a-vertical-

industry-offers-the-keys-to-the-kingdom/ 

Landim, R. (2013, september 22). Folha de Sao Paulo.  

http://www1.folha.uol.com.br/mercado/2013/09/1345599-custo-brasil-derruba-

modelo-global-da-zara.shtml 

Lu, C. (2014, december 4). Trade Gecko.  

https://www.tradegecko.com/blog/zara-supply-chain-its-secret-to-retail-success 



79 

 

MacArthur, E. (2016, 01 19). The New Plastics Economy: rethinking the future of plastics.  

https://www.ellenmacarthurfoundation.org/publications/the-new-plastics-economy-

rethinking-the-future-of-plastics 

Matheson, T., & Góes, C. (2017). Consumption in Brazil: Where to Next? . IMF Working 

Paper. 

McKenna, L. (2013, 6 27). Brazil’s recycling economy is poised for growth.  

Recycling Today:  

http://www.recyclingtoday.com/article/rtge0713-brazil-recycling-growth-market/  

Mentzer et al. (2001). Defining Supply Chain Management.  

Miyake da Silva, A. (2017). ANÁLISE DOS OBSTÁCULOS À EXPANSÃO DA 

RECICLAGEM DO PET: ENTRAVES PARA O CUMPRIMENTO DA PNRS.  

Monteiro, F., & Andrade, T. (2014, april 4). BTG Pactual. 

https://www.btgpactual.com/Research/OpenPdf.aspx?file=20918.pdf 

National Geographic. (2015). Great Pacific Garbage Patch. 

www.nationalgeographic.org/encyclopedia/great-pacific-garbage-patch/ 

Observatory, N. E. (2014, July).  

https://earthobservatory.nasa.gov/IOTD/view.php?id=83987 

Plastic Soup Foundation (2017, July 5): 

https://www.plasticsoupfoundation.org/en/2017/07/the-worlds-population-consumes-

1-million-plastic-bottles-every-minute/ 

Porter, R. (2002). The Economics of Waste.  

Recycling Guide. (2017). http://www.recycling-guide.org.uk/importance.html 

Srivastava. (2007). Network Design for Reverse Logistics.  

Thornett, R. (2016, 1 6). How Brazil rewards 'invisible environmentalists' for cutting waste. 

https://www.greenbiz.com/article/how-brazil-rewards-invisible-environmentalists-

cutting-waste 

Trkman, P., & McCormack, K. (2009, March 4). Supply Chain Risk in Turbulent 

Environments. International Journal of Production Economics. 

UN Environment. (2016). What is Life Cycle Thinking. Life Cycle Initiative: 

http://www.lifecycleinitiative.org/ 



80 

 

Utrecht University. (2012). The potential for Waste Management in Brazil to Minimize GHG 

emissions and Maximize Re-use of Materials.  

Vermorel, J. (2012, january). Lokad.  

https://www.lokad.com/it/calcolare-le-scorte-di-sicurezza-con-la-previsione-vendite 

Wilson, D., Velis, C., & Cheeseman, C. (2005). Role of Informal Sector Recycling in Waste 

Management in Developing Countries.  

World Bank. (2017). 

WWF. (2012, 03 01). Curitiba waste as resource.  

http://wwf.panda.org/wwf_news/?204414 

Yua, H., Zengb, A. Z., & Zhao, L. (2008, May 20). Single or dual sourcing: decision-making 

in the presence ofsupply chain disruption risks. Science Direct. 

 


