Circular bioeconomy (CBE) in the Brazilian Amazon: the use of open innovation


Abstract: The transition towards a circular bioeconomy (CBE) poses complex challenges to firms as it represents a fundamental shift in the way they conceive and practice economic development. At its core, the concept of a CBE integrates principles from both the circular economy and bioeconomy paradigms, recognising the interdependence between ecological integrity, economic prosperity, and societal well-being. Meanwhile, open innovation has emerged as a key strategy for firms willing to foster innovation ecosystems and to promote a CBE transition. This conference paper discusses how open innovation can be deployed to support the transition to a circular bioeconomy, focusing on the Brazilian Amazon, at the heart of bioeconomy debates, and examines the cosmetics company Natura as a case example to investigate the strategic adoption of open innovation.
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1. INTRODUCTION
The transition towards a circular bioeconomy (CBE) poses complex challenges to firms as it represents a fundamental shift in the way they conceive and practice economic development. At its core, the concept of a CBE integrates principles from both the circular economy and bioeconomy paradigms, recognising the interdependence between ecological integrity, economic prosperity, and societal well-being (Giampetro, 2019; Stegmann, Londo & Junginger, 2020; Kershaw et al., 2021). As such, a CBE emphasises the sustainable use of biological resources to create value while minimising waste and environmental harm. It encompasses a holistic approach to resource management, where biological materials and nutrients are cycled and regenerated within the system, thereby reducing dependence on finite resources and mitigating environmental degradation (Kirchherr et al., 2017). This entails moving away from the traditional linear model of ‘take, make, dispose’ towards a circular model characterised by reuse, recycling, and remanufacturing, guided by principles of sustainability, efficiency, and resilience (Geissdoerfer et al., 2017).
In a CBE context, the Amazon emerges as a globally significant and emblematic region, spanning over 6.7 million square kilometres in South America across nine countries. Harbouring approximately one-tenth of the world’s known species, the Amazon Rainforest represents a critical reservoir of biodiversity and ecosystem services (Vergara et al., 2022). As the largest tropical rainforest on Earth, the Amazon plays a vital role in regulating global climate patterns, sequestering carbon dioxide, and maintaining ecological balance (Vergara et al., 2022). Nearly 60% of the Amazon Rainforest is in Brazil, where numerous indigenous communities and local populations have their livelihoods and cultural identities intimately tied to the forest ecosystem (Martha Junior et al., 2011). However, the Brazilian Amazon is also subject to increasing threats, largely driven by the interests of the global markets (Lambin & Meyfroidt, 2011; Fuchs, 2020). These threats are directly associated with various social and environmental conflicts such as deforestation, labour and community rights, and change in land use (Heron, Prado & West, 2018). These threats not only endanger biodiversity and ecosystem integrity but also exacerbate climate change and contribute to socio-economic inequality (Nepstad et al., 2014). Despite the local challenges, evidence has shown alternative, circular production modes, built upon local knowledge of stakeholders from the region to support the development of innovation (Di Giano et al., 2018; Pansera & Fresoli, 2021). These initiatives are often overlooked, but they are also a source of local innovations and alternative solutions, including agroforestry systems, local value-aggregation, and market access (Futemma, Castro & Brondizio, 2020). As collaboration and local knowledge sharing is crucial for a sustainable development in the region, open innovation has emerged as a key strategy for firms who are willing to foster innovation ecosystems and to promote a CBE transition.
The concept of open innovation refers to the practice of leveraging external sources of knowledge and expertise to accelerate internal innovation processes (Chesbrough, 2003). This paradigm shift from closed, internally-driven innovation models to more collaborative and inclusive approaches has gained significant attention and advocates across various industries and sectors, as well as in academia (Huizingh, 2011; West & Bogers, 2011). Most of the studies and uses of open innovation, though, have been developed aiming at open innovation and its implications for how companies can operate most effectively (Huizingh, 2011; Macgahan et al., 2020). However, there is still a huge gap on the potential of how open innovation can be implemented to address societal challenges (Macgahan et al., 2020). Despite the urgency of addressing these challenges, there remains ample potential to investigate how open innovation can catalyse a CBE transition in the Brazilian Amazon, while also addressing the socio-economic needs of local communities and indigenous populations (Santos et al., 2020).
Against this background, and underpinned by the CBE and open innovation frameworks, this conference paper asks: How can open innovation support firms in the transition towards a CBE? In doing so, the paper focuses on the Brazilian Amazon, and examines the cosmetics company Natura as a case example to explore how this company has experienced the strategic adoption of open innovation to support the implementation of its CBE practices. It aims to explore how the adoption of open innovation by firms can shed light to the transition towards a CBE in the Brazilian Amazon region. It starts by providing an overview on the CBE and open innovation frameworks, and their potential suitability to the context of the Brazilian Amazon. The paper explores Natura as a case example of a company that operates in the region and has adopted open innovation to support its strategy. The last section of the paper offer insights and concluding remarks.


2. LITERATURE REVIEW

2.1 The CBE concept and its potential applications in the Brazilian Amazon
The notion of a CBE has received increasing attention in both policy and academic discourse since its emergence in the mid-2010s. Recent policy reports underscore the centrality of CBE in achieving various global sustainability objectives, including those outlined in the Paris Climate Agreement, the UN Sustainable Development Goals, and post-COVID-19 recovery efforts (Hetemäki et al., 2017; Fund et al., 2018; Kershaw et al., 2021). The term ‘CBE’ stems from the circular economy and bioeconomy agendas whose convergence gained momentum over the last decade. Given the ambiguities inherited from debates surrounding these concepts and their agendas, the concept of CBE still lacks a widely adopted definition or a description of what it entails (Stegmann, Londo & Junginger, 2020). Precise definitions of CBE are not often available either, with scholars such as D’Amato et al. (2020) characterising it as “the more efficient resource management of bio-based renewable resources through the integration of circular economy principles into the bioeconomy” (D’Amato et al., 2020, p.1). A few studies have attempted to review the existing CBE literature in a search to address this issue, such as Kershaw et al. (2021), Giampetro (2019) and Stegmann, Londo and Junginger (2020). 
Kershaw et al. (2021) distinguish the current discourse on CBE into two broad categories, following opposite paths. One path emphasises economic value, with a select group of actors making decisions and proposing a limited array of solutions – termed the ‘delimiting path’. Conversely, the ‘sustainable path’ aims to generate social, environmental, and economic value by engaging a diverse range of stakeholders to identify multiple, expansive solutions (Kershaw et al., 2021). These authors warn that recent academic and industry literature have neglected numerous social, ethical, and ecological dimensions, running the risk of leading the CBE into an ‘unsustainable trajectory’. Therefore, Kershaw et al. (2021) advocate that a CBE must follow the sustainable path if a more equitable, resilient and socially robust CBE is the desired outcome.
Along the same lines, Giampetro (2019) identifies two contrasting CBE narratives. One is rooted in technological advancements for perpetual economic growth while the other recognises nature-imposed limits on economic expansion. Differently though, this review criticises a lack of an in-depth discussion of the CBE theoretical foundations, particularly inherited from the debates about circular economy. This study further criticises the assumption of circular economy advocates, especially Ellen MacArthur Foundation, that it is possible to decouple an increase in the economic productivity from an increase in the consumption of natural resources (Giampetro, 2019). This belief is considered an illusion that may lead any CBE implementation to fail if that is the premise underpinning any concept of a CBE.
In their literature review, Stegmann et al. (2020) identified that discussions on CBE can be organised in three groups, depending on how the concept of CBE is understood. These three perspectives are described in relation to the circular economy and bioeconomy and recognise CBE: as part of the circular economy; as the intersection of circular economy and bioeconomy; and as more than the sum of circular economy and bioeconomy. Although these perspectives differ, Stegmann et al. (2020) identified common CBE elements in their review: use of wastes and residues as a resource; resource efficiency; (integrated) biorefineries; maintaining the value of products, materials and resources; waste hierarchy; cascading use of biomass; waste management; recycling; circular product design; sharing; prolonged use or durability of bio-based products. These elements supported the building of a framework that encompasses resource-efficiency, optimising value of biomass over time, and sustainability as the three main overarching CBE principles (Stegmann et al., 2020). 
These different, sometimes opposed discourses on CBE highlight the absence of consensus regarding which can be considered the best approaches to CBE implementation. Nonetheless, many of these interpretations underscore the centrality of innovation as a driver of CBE promotion (Mohan et al., 2016). A CBE requires innovative behaviour and practices across different sectors and levels in society. During this transition from a linear to a more CBE, firms need to identify innovative strategies and practices that can be used to address societal challenges, including sustainability issues. Open innovation has emerged as one of these alternatives, particularly after the experience and urgency of knowledge exchange to tackle the Covid-19 pandemic and its devastating aftermath (McGahan et al., 2020).

2.2 Open Innovation in the context of a CBE in the Brazilian Amazon
Open innovation, characterised by the collaborative and inclusive exchange of knowledge, ideas, and resources across organisational boundaries, has emerged as an influential strategy for fostering innovation ecosystems and driving sustainable development in diverse contexts (Chesbrough, 2003). By emphasising collaboration, knowledge sharing, and the integration of external stakeholders into the innovation process, the concept of open innovation challenges the traditional notion of closed, internally driven innovation models. This perspective advocates for more fluid innovation boundaries across organisations to allow for the inflow and outflow of ideas, technologies, and knowledge (Chesbrough, 2003). From this perspective, firms can and should leverage external sources of knowledge and expertise to complement their internal R&D efforts and accelerate innovation cycles (Chesbrough, 2006). This entails actively seeking, acquiring, and integrating external ideas, technologies, and capabilities into the innovation process, whether through strategic partnerships, collaborations with research institutions, or crowdsourcing initiatives (Laursen & Salter, 2006). The establishment of strategic alliances, networks, and ecosystems facilitates knowledge exchange and co-creation (Dahlander & Gann, 2010) while focusing on value creation rather than ownership, with firms prioritising the creation and capture of value through the commercialisation of innovative solutions rather than safeguarding proprietary knowledge (West & Bogers, 2014).
Open innovation practices can take various forms, ranging from collaborative R&D projects and joint ventures to open-source innovation platforms and user innovation communities (Gassmann & Enkel, 2004). For instance, the concept of user innovation emphasises the role of end-users and customers as active participants in the innovation process, contributing insights, feedback, and novel ideas that inform product and service development (Von Hippel, 2005). Similarly, open-source innovation models, such as Wikipedia, rely on distributed networks of contributors to collectively develop and improve upon products, technologies, and knowledge assets (Franke & von Hippel, 2003). These decentralised, community-driven approaches to innovation have democratised access to innovation resources and empowered individuals and organisations to collaborate and innovate in new ways.
In their definition further explicating the concept of open innovation, Chesbrough and Bogers (2014) point out that the purpose of openness could be non-pecuniary. Firms could decide to adopt open innovation as part of their strategy not only because it could increase their profits, but also because it could create opportunities that cannot be financially quantified (McGahan et al., 2020). This perspective supports an understanding that open innovation, driven largely by business objectives, can now be understood as essential to address sustainability issues, such as a complex CBE transition. 
In the context of the Brazilian Amazon, where the CBE holds immense potential for fostering sustainable development and environmental conservation, several open innovation strategies have been identified to leverage the region’s rich biodiversity sustainably. For instance, Costa et al. (2022) highlight the importance of establishing collaborative research networks and partnerships between academia, industry, government agencies, and local communities to promote knowledge exchange and technology transfer. Furthermore, initiatives such as open-source biotechnology platforms, crowdsourcing platforms, and hackathons have emerged as effective mechanisms for democratising innovation and engaging a wide range of stakeholders in the co-creation process (Farias et al., 2018). These platforms not only facilitate the sharing of scientific knowledge and research findings but also empower local communities and indigenous groups to participate actively in the development of bio-based solutions tailored to their specific needs and priorities. In the next section, this paper explores how open innovation is being used to support the transition towards a CBE, at the firm level, within the Natura company.

3. NATURA AS A CASE EXAMPLE
Natura has been selected as a case example due to its worldwide reputation as an innovative and sustainable company, which promotes partnerships with local communities in the Amazon and implements circular practices (Boehe et al., 2014; Vivan, n.d.). Natura was founded in 1969 and is the largest Brazilian multinational enterprise (MNE) operating in the cosmetics sector (Natura, 2021). Alongside Avon, The Body Shop and Aesop, it forms Natura &Co, the fourth largest beauty group in the world, which operates in more than 100 countries, with over 3,700 stores, 35,000 employees and 7.7 million representatives and consultants (Natura, 2021). Natura leads the direct sales sector in Brazil with a net turnover of approximately USD1.2 billion in 2022 and over 6,900 employees and 2.2 million representatives and consultants (Natura 2022). Since 2011, Natura has invested over BRL 2.1billion (USD 380 million) in the Amazon region, with USD 8.7 million invested in the development of regenerative solutions only in 2021 (Natura, 2022). 

3.1 Managing CBE practices
Natura products are made primarily with food or plant-based ingredients which rely on the socio-biodiversity of the Amazon, including the traditional knowledge of the local communities. In order to reduce waste and minimise the environmental impact of its operations, the company has adopted circular economy principles as a core aspect of its strategy. Reflecting this strategy, in 2018 it became a signatory to the Ellen MacArthur Foundation’s global New Plastics Economy Commitment which is designed to accelerate a transition to a circular economy. Natura collects and sends for recycling 33% of the total volume of waste generated by its product packaging in Brazil[footnoteRef:1]. This level of recyclability is comparable to other signatories and aligned with the New Plastics Economy 2021 Recycling Rate Survey results ‘in practice and at scale’[footnoteRef:2]. The company has played a leading role in circularity practices and was the first Brazilian cosmetics company to create and sell refills for its products 40 years ago, in 1983. According to Natura, 27% of their portfolio has refill products; 42% of their products use renewable or recycled materials in their packaging; 70% of all plastic used in their packaging is made of recycled plastic; 100% of their bottles use up to 30% recycled glass[footnoteRef:3].  Natura estimates that the use of their refills avoid the disposal of 3,000 thousand tons of waste and the emission of 8,000 tons of greenhouse gases annually[footnoteRef:4]. [1:  https://natura.co/pt/brands/natura/ ]  [2:  https://ellenmacarthurfoundation.org/global-commitment-2021/signatory-reports/ppu/natura-cosmetics ]  [3:   https://www.natura.com.br/logistica-reversa]  [4:  https://www.natura.com.br/blog/sustentabilidade/mais-beleza-menos-lixo ] 

In 2015 Natura started a pilot project to promote reverse logistics in the São Paulo metropolitan region and extended it into a broader program in 2020. This program focuses on collecting and reusing packaging of their products that otherwise would be disposed of by consumers into their general waste collection and end up in landfills. The company has over 700 physical shops in 280 cities across Brazil with collection points to encourage proper disposal of packaging. Consumers can dispose of empty packages of all types of cosmetics, such as fragrances, moisturisers, makeup, among others, not only from the four brands of Natura &Co (Natura, Avon, The Body Shop and Aesop), but also from any other brands on the market[footnoteRef:5]. In return, Natura offers a rewards/benefits program with a 10% discount when buying new products for each 5 (or more) returned packages. The packages received are separated and what cannot be recycled are properly disposed of by partner cooperatives. The recycling process includes separation, washing and extrusion. The ‘new raw’ material is called ‘Pellet’ and returns to the production chain to be reused in the manufacture of other new products such as new packaging for its own products or pots for plants, traffic cones, benches, bins, among others. The company estimates that around 1,900 tons of plastic per year are reused in their packaging. [5:  https://www.natura.com.br/logistica-reversa] 


3.2 Natura 2030 Sustainability Vision - Commitment to Life
In 2020, Natura set their sustainability strategy for the following decade in what they called ‘2030 Sustainability Vision - Commitment to Life’. This document set guidelines for their actions that aim to address three issues considered by the company as some of the world's most pressing social and environmental sustainability problems: tackling the climate crisis and protecting the Amazon, ensuring gender parity and inclusion, and embracing circularity and regeneration (Natura, 2021). Table 1 below shows the targets and progress related to circularity and regeneration.



Table 1 – Circularity and Regeneration Progress (2030 Sustainability Vision)

	Goals to be achieved by 2030
	Status 2020
	Status 2021

	20% (or more) less packaging material (in weight)
	7.3%
	8%

	50% of all plastic used to be of recycled content (in weight)
	7%
	8,5%

	100% of all packaging material: reusable or recyclable or compostable
	80.8%
	81.2%

	Offset through “collection and reuse” programs to reach 100% responsible disposal where recycling infrastructure not available
	24.3%
	20.9%

	95%+ renewable or natural ingredients
	88.8 %
	89.6%

	95%+ biodegradable formulas 
	92.8%
	94.4%

	100% of new formulas will have lower environmental footprint, measured by life cycle analysis (LCA) by 2025*
	-
	In 2021, a team with components from all the companies of the Group was defined, a consulting firm was hired (Quantis), and the scope of the tool construction was defined in line with the EcoBeauty Score Consortium.

	Invest USD100 million (or more) in
developing regenerative solutions,
such as: biotechnology, e.g., from
waste to ingredients, plastics, etc.
	USD 4.6m
	USD 8.8m


* This is the only target to be achieved before 2030.

Source: Natura &Co – ‘2030 Sustainability Vision - Commitment to Life’ (Natura, 2021).


From the social perspective, Natura’s circular practices have also shown positive impacts on promoting local development by improving workers’ income and reducing structural gender, racial and generational inequalities (“Natura &Co: IP&L”, 2023). Initiatives associated with their reverse logistics program encourage recycling through investments in collectors’ cooperatives, with a network involving 2,000 members. An example of such initiatives is the program ‘Give a Hand for the Future’[footnoteRef:6], led by the Brazilian Association of the Personal Hygiene, Perfumery and Cosmetics (ABIHPEC in the Portuguese language acronym) as part of a sector voluntary agreement to comply with the National Solid Waste Policy (PNRS in the Portuguese language acronym)[footnoteRef:7]. This program’s investments guaranteed the acquisition of trucks, sheds and equipment for sorting the waste. The partnership has contributed to the formalising of the cooperative’s activities and to better working hours for its members. Each collector's weekly income has increased three to four times (ABIHPEC 2021).  [6:  https://abihpec.org.br/comunicado/programa-de-a-mao-para-o-futuro-da-abihpec-e-selecionado-por-comissao-da-onu-como-exemplo-de-iniciativa-sustentavel/ ]  [7:  https://www.gov.br/ibama/pt-br/assuntos/emissoes-e-residuos/residuos/politica-nacional-de-residuos-solidos-pnrs ] 


3.3 Natura investment in Innovation
Natura’s corporate strategy emphasises innovation as one of its core capabilities and main drivers of development as part of a process that permeates all its activities and strategic pillars. Innovating is at the heart of the company’s value creation and reflected in its products and processes, business model, management system, and relationships with stakeholders, including society and the environment (Varrichio et al., 2012; Manfio et al., 2013).  Around 3% of the company’s revenue is invested in innovation, which results in around 220 new products per year. Natura develops R&D in different areas such as Phyto cosmetics and new plant ingredients, biotechnology, bio-agriculture, skin and hair sciences involving advanced methods of genomics, biomimetics, circular economy, consumer experience, packaging, among others (Soeiro, 2021). For example, in the past few years Natura has brought to the market new products using Tucumã, a fruit of the Amazon native palm tree that until recently was undervalued, mostly limited to be used for animal feed. However, this fruit is able to sprout and grow back even after fires, which helps to renew degraded areas of the Amazon bringing the forest back to life. Natura R&D has undertaken research for years to identify the fruit's components and to test its safety and effectiveness. Through biogenetics, the company identified relevant cosmetic properties that stimulates the production of hyaluronic acid, an ingredient that hydrates and fights premature ageing of the skin (Soeiro, 2021).  
In 2021, Natura’s investment in innovation reached BRL 262 million (USD 55.2 million), increasing 12% compared to the previous year and maintaining the rate of 2% of net revenue invested in innovation (2.33% in 2020, 2.62% in 2021). The number of new products increased by 74%, reaching 367 launches. Natura’s innovation index (its own indicator that points out the participation of products launched in the last 24 months in annual gross revenue) reached 66%, demonstrating the continued importance of innovation for its business (Natura 2021). 

3.4 Open Innovation at Natura Company
Natura’s innovation strategy is heavily based on open innovation (Natura, 2021). Internally, its processes and tools are designed to assist the management of open innovation that is supported by technological planning, partnerships and investment, promotion of innovation and intellectual property. Externally, Natura actively engages and connects an ecosystem of innovation that includes universities and research centres, start-ups, businesses and organisations, funding agencies, entrepreneurs, and communities. This strategy can be seen in activities such as monitoring new funding opportunities aligned to internal demands and using tax incentives in Brazil while stimulating newcomers into its network to develop initiatives that can be beneficial for all partners. As part of this strategy, in 2006, the company created the Natura Campus, a program focused on being a channel for collaboration and building relationships to foster the development of science, innovation and technology, through national and international collaborative partnerships. Almost 60% of its open innovation projects are carried out with external partners to complement the skills of internal researchers leveraging scientific advances to meet market demands (Souza et al., 2018). 
The innovative behaviour of Natura can be symbolised by two emblematic ranges of body care products: Ekos and Biōme. While Ekos represents an important milestone for the company and was created in 2000, Biōme was launched in 2021. Ekos was the first range of products using natural ingredients from the Brazilian Amazon biodiversity and aimed to promote sustainable development and forest conservation, valuing the culture and traditional knowledge of local communities[footnoteRef:8]. All the bottles used are 100% recyclable and contain 50% recycled PET (which requires fewer resources and energy), while the refills and conditioner bottles are made of 100% green plastic from sugar cane. This plant-based plastic is completely recyclable with a positive carbon balance and is not derived from petrochemicals. Ekos products use recyclable, eco-designed packaging and has removed all cardboard packaging considered non-essential. According to Natura, the Ekos range is 100% Vegan and certified by UEBT, the Union for Ethical BioTrade, and by Leaping Bunny, the Animal Cruelty-Free programme. Following the principles of fair trade, Natura buys sustainably harvested ingredients from 36 local communities, supporting associations to help the economic and social development of the families involved (Natura, 2022). More than two decades after creating Ekos, Natura launched Biōme range inspired by the company’s circularity principles and new logic of creating regenerative solutions to cause positive impacts. Biōme is Natura’s first range of solid products, reducing the GHG emissions in all stages of the production cycle, from the extraction of raw materials and production processes until consumption. It uses vegan formulas with 97-99% of natural ingredients in its composition. Packaging uses no plastic – it is made from recyclable paper and is 100% post-consumer recycled, while the bars are wrapped in cellulosic film which is biodegradable[footnoteRef:9]. One of the main ingredients used in this range is palm oil, which according to Natura, is produced in a sustainable way with no pesticides. All production comes from a cooperative in Tomé-Açu, in the state of Pará, using an agroforestry system, which associates different crop productions in the same area such as pepper, cassava and banana. This new production technique was developed by Natura in partnership with Embrapa (Brazilian Government Agricultural Research Corporation), in an open innovation process that took more than six years to be developed. The agroforestry system has shown that, when combined with other crops, the plant produces more oil and stores more carbon in the soil. Furthermore, this system has been effective in regenerating degraded areas, such as pastures, back into nature, restoring the local flora and fauna. In partnership with the startup Mango Materials from Silicon Valley in the United States, also applying the open innovation principles, Natura has created a case that can be used as an accessory to support the solid bars. This case is made with bio-resin using a completely new technology that captures methane gas and transforms it into a biodegradable polymer, turning it into a material that can be compostable, besides being reusable (Natura, 2022).  [8:  https://www.naturabrasil.fr/en-us/a-propos-de-natura-brasil/nos-gammes/ekos ]  [9:  https://www.natura.com.br/biome ] 


4. DISCUSSION
Focused on CBE, Natura presents a disruptive approach towards open innovation and CBE practices. For the one hand, social and environmental sustainability is a core element of Natura’s strategy driving its activities in all dimensions (e.g., business model, value chains, investments, etc.). This is underpinned by a commitment to circularity and regenerative processes of production, that includes agroforestry systems, and that respects and supports social, cultural, and biological diversity. For the other, Natura’s historical heavy-weight investments in innovation as a core capability to the company’s value creation has generated its collaborative model of open innovation. From traditional universities and research centres to national and international start-ups, Natura encourages the development of ideas through its partnerships and takes advantage of external competences and knowledge to strengthen its own capabilities. Furthermore, this multi-stakeholder collaborative network includes local communities that bring in their traditional knowledge of the Amazonian biodiversity.  
Like many other MNEs, Natura heavily invests in innovation through R&D. Differently though, the company stands out by embedding social and environmental dimensions to the development of their products and supply chains in the Amazon region. For example, it is part of the company’s strategy to add economic value to natural ingredients that are often overlooked while partnering with local communities to use their traditional knowledge. This, in turn, brings financial incentives to these communities to protect their land and to keep up with regenerative production, a crucial CBE principle, especially through agroforestry systems, while increasing their income and improving their quality of life.
Besides the circularity of the production chain, Natura works together with different small producers and cooperatives in developing skills, adding local value and increasing income. For example, to start using the fruit Tucumã as a new ingredient for its products, Natura has developed partnerships with seven communities in the Amazon (over 280 families in total) where women, who are mostly responsible for the fruit production and harvesting, have also been supported with the management of the local cooperatives. This initiative, beside empowering women in these communities, has developed a potential lever for socio-economic change using a fruit that has been overlooked until very recently.
Transitioning to a CBE in the Amazon region challenges how innovation is developed and translated into commercial practice by firms in the form of new products, services or processes. It also requires a paradigm shift that includes embedding social and environmental dimensions to innovation. Natura has shown to be a forerunner in the cosmetics sector, designing and implementing CBE principles demonstrating it is possible to make this transition. Yet, even for a giant MNE such as Natura - or maybe because it is a giant MNE - the pace of this transition might not be quick enough for the organisation to achieve its own 2030 circularity targets. Except for the use of natural or renewable ingredients and biodegradable formulae, which already had a high percentage (closer to the end 2030 targets), all the other circularity and regenerative indicators seem to be advancing slowly. Also, despite having pioneered in introducing refills to the cosmetics market in 1983, only less than one third of all the company’s portfolio offers refills (27%). Still, increasing this portfolio might not be the ideal solution if this leads to an increased demand for such products as refills tend to have a more affordable price for customer, which might also be an unintended consequence of the reverse logistics program. This program recovered 39% of all packaging waste generated in 2019 by encouraging cosmetics packaging to be returned for recycling in exchange for discounts in the purchase of new products. According to the 2020 Progress Report for Ellen MacArthur Foundation’s New Plastics Economy Global Commitment, Natura is aligned with the commitment and with the other signatories (Ellen MacArthur Foundation, 2020). However, the company used startling 11,178 metric tonnes of plastic packaging weight, of which 63% were virgin fossil-based content in 2020, despite a 33% virgin reduction use compared to 2019[footnoteRef:10]. This amount does not consider the use of tertiary packaging as it is not included in the scope of the report. In 2022, Natura used 9,256.17 tons of plastics from non-renewable sources[footnoteRef:11]. [10:  https://ellenmacarthurfoundation.org/global-commitment-2021/signatory-reports/ppu/natura-cosmetics ]  [11:  https://esg-scorecard.natura.com.br/category/gri/dimensao-ambiental/indicator?indicator=cb3fafde-c6f5-401f-a5b0-ace896ac6514 ] 

For the most part, Natura has implemented radical changes to how it approaches innovation – an open innovation model that includes the social and environmental dimensions of innovation reflecting a disruptive business model. Nevertheless, some more radical principles in terms of circularity show potential to be further explored by the company such as encouraging the reuse or extended use of products and the reduction of consumption. These principles, though, require deeper changes in consumer behaviour and across industry structures, as well as government regulations, and cannot be addressed by only one company, even if it is a giant MNE such as Natura. Ultimately, this transition might require a change in how these actors see economic growth and its social and environment impacts.


5. CONCLUSION
This conference paper has addressed how open innovation can support firms in the transition towards a CBE, focusing on the Brazilian Amazon and examining the Brazilian cosmetics MNE Natura as a case example. In doing so, the paper identifies open innovation as crucial for this transition and a core capability of Natura which has implemented this strategy which heavily relies on national and international partnerships with several stakeholders, including local communities.
The discussions undertaken in this paper raise relevant implications to practice leading to potential recommendations to similar firms, especially considering the firms operating in the Brazilian Amazon region. First, there are different, sometimes opposing approaches to CBE. However, they point to the need of adopting innovation as part of the solution. The main issue is how innovation can include the social and environmental dimensions for a more equitable, resilient and socially robust CBE. Second, in line with this perspective, open innovation plays a key role to support a CBE in the region as indigenous knowledge and the integration of external stakeholders into the innovation process are crucial for the development of new, alternative solutions. Third, the case example has shown that it is possible to be disruptive while managing a CBE transition. Through several examples of sustainable circular practices, Natura offers good practices to value socio-biodiversity, natural ecosystems and the engagement of its stakeholders. However, it requires that the CBE principles are intrinsically embedded in the core strategies of the firm and reflected in its business model and all its activities, policies and initiatives. Investment in open innovation and in developing a network of collaborative partnerships that include local communities have also shown to be a requirement that brings returns to all the stakeholders involved. Yet, this is not without challenges. Thus, the final implication relates to more problematic behaviour change. Reducing consumption and increasing the reuse or extended use of products still demand special attention from firms. As these actions will likely impact profits, at least in a short-term view, other actors such as governments and civil society might have to step up in collaborating to the development of alternative proposals.
As an emerging concept, CBE calls for further knowledge to be developed, both at theoretical and empirical levels. Future research could delve into consumer behaviour change and acceptance of CBE practices. From the firms point-of-view, it will be relevant to investigate the partnerships with stakeholders, especially with local communities. Qualitative studies involving these groups will be essential to understanding theirs views in relation to CBE and bioeconomic value. This, in turn, may offer inputs for further discussion on sustainability governance and sustainable value chains.
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