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Abstract

:

Achieving sustainable socio-economic development requires approaches that enhance resource use efficiencies and can address current cross-sectoral challenges in an integrated manner. Existing evidence suggests an urgent need for polycentric and transformative approaches, as global and local systems have come under strain. This study conducted a systematic literature review at the global level to assess the progress made towards achieving a circular economy between 2010 and 2020, a period covering the formulation of the Sustainable Development Goals (SDGs) and the initial five years of their implementation. The focus was on the potential of improved water and energy use efficiency, linking them to food production within the context of a circular economy. Identifying successes, opportunities, challenges, and pathways towards a circular economy from the literature review facilitated developing a conceptual framework to guide strategic policy formulations towards a more sustainable economy. A combination of transformative approaches is analysed in an integrated way in response to the 2030 global agenda on sustainable development. Thus, the study is informed by the initiatives to attain SDGs and mitigating negative environmental impacts due to waste and pollution. The premise is to enhance transformational change as a catalyst for employment creation and the attainment of a green economy while reducing waste. Transformative approaches have been identified to provide pathways towards global climate targets and protection of the environment from further degradation. They are a catalyst to achieve SDG 12 on ensuring sustainable consumption and production patterns.
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1. Introduction


The urgent need to balance industrial development, the environment, social well-being, and economic growth is critical to achieving sustainability by 2030 [1,2,3]. As a result, efficient resource use and low-carbon emission strategies are crucial for promoting sustainable development and enhancing countries’ overall economic growth [4,5]. Recent developments have shown that contemporary challenges require integrated and transformative approaches such as nexus planning, circular economy, sustainable food systems, and scenario planning that consider cross-sectoral interventions [2,6,7]. Of note is that these transformative approaches complement each other in their application as one informs or enhances the other or vice-versa [3,7,8]. In particular, the circular economy concept has gained prominence amongst policymakers, academics, community of practice, and environmentalists in response to the need to achieve sustainable development in the midst of challenges related to resources insecurity [1,9,10,11]. Transitioning from linearity to circularity is key for enhancing transformational change and sustainable resource management, particularly in the water, energy, and food sectors [4,12,13,14].



Transformative approaches have become influential in socio-economic and environmental research and policymaking, particularly during these unprecedented times when economies have taken a massive strain from the COVID-19 pandemic, compounded by climate change-related impacts [2]. Traditional linear economic models are increasingly acknowledged as inadequate in responding to the various “wicked problems” of the 21st century, which cascade from one sector to another [2,15,16]. Past experiences have shown that focusing on one sector results in suboptimal efficiencies in a single sector at the expense of others, thus aggravating the challenges in other sectors, creating maladaptation as challenges are just transferred to other sectors [2,17,18]. Therefore, identifying approaches linked to sustainability and operationalising these approaches to address economic and environmental challenges are important in integrated resource management that leads to circularity and a green economy [3,13].



One transformative approach that has quickly gained prominence, the circular economy, is an alternative approach to achieving economic development, environmental protection, and resource security [19,20]. The circular economy is a sustainable development strategy envisaged to reduce waste and address the challenges related to environmental degradation and resource scarcity [8,21,22]. Its multi-R principles include reducing, reusing, recycling, recovery, rethinking, and redesigning materials through enhanced resource use efficiency [8,23]. The concept is developed around the idea that all materials must be recycled, keeping them in use for longer periods [9,24,25]. All energy has to be derived from renewable sources; all activities must support and rebuild the ecosystem and support human and environmental health, and resources are used to generate value stages [24,26,27]. Thus, the circular economy is an approach that reduces waste by circulating them within the same system for the longest possible time through smarter product designs and circular business models [8,28], and therefore, is critical for the attainment of the Sustainable Development Goals (SDGs), particularly the circular economy-related goal, the SDG 12 (ensure sustainable consumption and production patterns) [29]. Therefore, just like other transformative approaches, adopting the circular economy enhances the security of essential water, energy, and food resources [30,31].



There are, therefore, broad interlinkages and interrelationships between the circular economy and water, energy, and food resources [32,33,34]. There is also a general acknowledgment that achieving the circular economy is dependent on efficient use and recycling of resources [35,36,37]. The intricate interrelationship between the circular economy and the three resources (water, energy, and food) is based on that food systems are regarded as one of the most polluting systems, playing a significant role in greenhouse gas (GHG) emissions and environmental degradation [38,39]; the widely used thermal energy is the major catalyst of climate change [40,41]; wastewater recycling is considered to play an important role in ensuring water security [42,43]. The interrelations link the circular economy SDG (Goal 12) with Goal 2 (end hunger, achieve food security and improved nutrition and promote sustainable agriculture), Goal 6 (ensure availability and sustainable management of water and sanitation for all), Goal 7 (ensure access to affordable, reliable, sustainable, and modern energy for all), with broad linkages to the remaining other 13 SDGs. These extensive interrelationships call for holistic and transformative approaches in addressing sustainability goals and achieving the circular economy [3,44,45,46]. However, there is a need to mainstream circular models in strategic policy formulations to achieve the circular economy in a globe dominated by linear models that have shown to have reached their limitations as they encourage waste in the environment [2,47].



Furthermore, the increasing demand for resources necessitates this transformational change due to accelerated population growth, urbanisation, and economic development, balancing demand, and supply [45,48,49]. On the other hand, climate extremes continue to degrade water, energy, and food resources, particularly in semi-arid and arid regions across the globe [43,48]. Water reuse is a viable option but has not been explored fully as an alternative to sufficient water supply [50,51]. As already alluded to, the food sector contributes significantly to environmental degradation and GHG emissions [39,52]. The transition to a circular economy creates a unique opportunity to create synergies to adopt water reuse technologies, renewable energy sources, and sustainable food systems as an alternative to water, energy, and food security. Critical to this is the importance of transformative approaches in considering the risks and opportunities and synergies, and trade-offs before adopting waste recycling technologies and environmentally friendly sources of energy [13,53]. However, transitioning from linear approaches to circular and integrated models requires policy shifts coupled with sound financial backup [3,45,54,55]. Due to the intricate interlinkages between water, energy, and food sectors, transformational change is possible by applying transformative approaches like nexus planning, particularly the water-energy-food (WEF) nexus, to enhance synergies and overall resource use efficiency, and sustainable management and development [3,44]. Rapid urbanisation and the increasing middle class have increased demand for water, energy, and food resources [56,57]. Currently, two-thirds of the global energy consumed contributes to 80% of greenhouse gas emissions [58]. All this is happening when the urban population continues to grow and is projected to increase to 6.9 billion people by 2025, which would account for 70% of the global population [59]. Thus, adopting the circular economy would enhance resource use efficiency, reduce waste, and use renewable energy sources by recovering materials and recycling waste into clean energy and minimising the trade-offs between economic growth, society, and the environment [60].



Therefore, the essence of the circular economy approach is to enhance resource use efficiency and ultimately resource security. This is vital for augmenting sustainability in the water, energy, and food sectors and facilitating coherent policy formulations that lead the adaptation and resilience. However, most studies discuss the circular economy in the context of cleaner production and reducing the environmental impact and waste production along the life cycle of a product [61,62,63]. Little has been done on the opportunities and challenges within the water, energy, and food sectors, particularly their role in transitioning into the circular economy. A systematic review of the literature was conducted to assess the progress on achieving the circular economy between 2010 and 2020, covering the planning phase in formulating the SDGs in 2015 and the first assessment phase of implementation (2015 to 2020). The premise was to assess progress and enhance the initiatives aimed at achieving SDGs [6,64]. This culminated in developing of a conceptual framework to guide strategic policy formulations towards a more sustainable economy and a greater environmental and human health.




2. Methods


2.1. Literature Review


The review was conducted following the general principles of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) systematic review process (Figure 1) [65,66]. The literature was downloaded from web-based search engines, including Google Scholar, Web of Science, and Scopus. Search words were associated with the Boolean operators “OR and “AND” using the following search criteria: “circular economy” OR “resource use” OR” efficiency” AND “sustainability” and 2010–2020.



The literature search plan (Figure 1) was designed to include three different searching strategies that include: (a) grey literature databases, (b) customised search engines, and (c) targeted websites. This strategy was necessary for reducing the risk of omitting relevant literature and other sources. The literature search considered literature that included those without abstracts, summaries, and executive summaries from where the literature was screened. This was necessary as there is other literature without abstracts. Data extraction considered the organisation, year of publication (2010 to 2020), the intended audience, and the document’s objectives.



The initial search across databases generated 1232 potential studies. These studies were further refined using the inclusion and exclusion criteria by screening titles and abstracts and eliminating duplicate studies (Figure 1). The literature search was limited to peer-reviewed articles published in English between the years 2010–2020. After the application of the screening process was complete, 103 studies were identified to be relevant for this specific systematic review.




2.2. Development of a Transitional Framework towards the Circular Economy


The literature review facilitated the identification of the successes and bottlenecks associated with transitioning towards a circular economy. Identified challenges encountered in transitioning to a circular economy include changing the norm and adopting novel business models, focused integrated and cross-sectoral policy frameworks and standards, adequate financial investment, technological innovation, behavioural change in waste management, and human capacity development administrative capacity, among others. The comprehension of these pertinent issues enabled the development of a transitional conceptual framework formulated as a guiding strategic policy pathway towards achieving the circular economy. The framework integrates transformative approaches that include the circular economy itself, nexus planning, scenario planning, and sustainable agriculture systems as pathways towards the 2030 global agenda on sustainable development.





3. Results and Discussion


3.1. Circular Economy Research Progression over the Years (2010–2020)


Figure 2 shows the countries that dominate circular economy research and implementation. Germany and China were the leading countries with over 11 circular economy-related research, followed by Australia, the United States of America, the United Kingdom, and Italy, which have between six and 10 studies. South Africa, Mexico, Canada, Spain, and Finland have one to five circular economy-related studies. Research on the circular economy in Africa remains minimal, with only South Africa having done more. South America and South-East Asia did not show any research related to the circular economy.



The global distribution of circular economy research is still a long way to go besides the fact that it is a concept envisaged to drive economies towards sustainable development, reduce waste and global warming, and meet the targets of the Paris Agreement.



Figure 2 demonstrates that more needs to be done in adopting transformative models that inform the circular economy. Current linear models have reached their limitations and there is now an urgent need for a transformational change from the norm towards circular and cross-sectoral planning [2,67,68]. The limited uptake of the circular economy at the global scale is a potential risk to achieving the SDGs by 2030 and could derail the progress being made in enhancing water, energy, and food security. Even those countries that have made some effort in driving the circular economy, the pace has been low [2,69]. The absence of relevant policies compounds the challenges of the circular economy’s slow uptake to drive the model’s implementation process [70,71].




3.2. Circular Economy Research by Sector


The bar graph in Figure 3 illustrates the various research contexts or circular economy research by sector. The energy sector has the most circular economy-related research, followed by water, waste, and agriculture. Interestingly, the concept is also gaining prominence in other sectors such as the food systems, mining, hospitality, and construction industries, as evidenced by previous studies [10,19].



The Fourth Industrial Revolution (4IR) brings some advanced technologies with the potential to accelerate the implementation of circular economy practices, which can promote the transition to a green economy and sustainable development [72]. Some of the innovations include communication networks based on the Internet of Things (IoT), Internet of Services (IoS), cloud manufacturing and computing, and cyber-physical systems [73,74]. The IoT is a digital transformation that is facilitating the storage, processing, and access of big data generated by various means and systems [75,76]. It is, therefore, promoting a circular economy culture into novel business models by facilitating the application of operational analytical models that integrate and support sustainable supply chains [77,78]. Thus, the 4IR and the IoT accelerate smart productivity by enhancing product tracking and access in near real-time and promoting smart production systems [78]. This allows easy access to information on production chains and tracking environmental impacts while improving resource use efficiency [77,78]. Furthermore, the IoT has become critical for informing strategic policy formulations that drive the circular economy [79]. As the IoT embraces all sectors, it is envisaged to accelerate the adoption of the circular economy by all sectors.




3.3. Circular Economy Research Progression (2010–2020)


The line graph shown in Figure 4 illustrates the progression of circular economy research between 2010 and 2020. Research on the circular economy was generally static between 2010 and 2016, with an average of about five publications per year. However, interest in the concept has since increased between 2018 and 2020, as indicated by the steep trend in research outputs related to the circular economy. The recent interest in the circular economy could be motivated by the global drive towards waste minimisation in an attempt to reduce resource insecurity, worsening pollution, and global warming [50]. The sudden increase in circular economy research from 2016 to date is also motivated by the amplified interest from policy and decision-makers towards adopting evidence-based research that advances the SDGs [62,79].




3.4. Circular Economy Trends in the Context of Water and Energy


The challenges associated with resource insecurity, increasing inequality and poverty, environmental degradation, and climate change resulted in the formulation of the SDGs to achieve sustainability by 2030 [29]. These challenges and the SDGs’ ultimate formulation have increased interest in circular economy research as applied to the energy and water sectors (Figure 3). Water and energy have dedicated goals—6 (ensure availability and sustainable management of water and sanitation for all), and 7 (ensure access to affordable, reliable, sustainable, and modern energy). The attainment of these two intricately connected goals depends on contributing to and benefiting from the achievement of other SDGs, particularly in the context of the circular economy-related SDG, which is Goal 12 (ensure sustainable consumption and production patterns) [20]. This is an indicator of the interdependences across the SDGs, highlighting the need for greater cooperation amongst sectors, and is the core of sustainable development [1]. In most countries, water and energy can be instrumental in achieving sustainability. They are either scarce, shared, or abundant resources that can positively contribute to environmental, social, and economic sustainability [80].



Therefore, adopting the circular economy principles in water and energy is fundamental in achieving the SDG agenda, driven by sanitation, renewable and clean energy, and water reuse. However, limited progress in changing existing legal frameworks has been a drawback in understanding the resources’ interlinkages. There is still a need for guiding policies to direct the transition to the circular economy [9,55]. This is because existing legal frameworks were developed in linear production and consumption patterns [55]. Meanwhile, the two sectors can still adopt innovative technologies and practices and move towards the circular economy. However, it is important to note that transitioning to a circular economy is driven by both external and internal factors, which stakeholders need to anticipate, respond to, and influence to ensure clear progress towards a circular economy and sustainable development [81]. The transition from linear to circular requires a shift from conventional models designed around linear production and consumption patterns to models that support the circular economy [55]. There are critical intersections where water and energy converge throughout the transition to a circular economy, and opportunities arise to facilitate the transition [82]. These intersections serve as points of analysis and action, where stakeholders can get an insight into and create partnerships for informed transitioning to the circular economy.



Energy consumption for water use is greatest at the household level as it is used for heating and other domestic uses [83,84]. Currently, water networks and treatment plants consume an average of between 10% and 15% of national power production globally [85]. Untreated sewage also contributes to GHG emissions. Thus, strategies related to energy and carbon should revolve around reducing costs for customers and minimising the impact on the environment. The energy sector should minimise consumption of non-renewable energy and make a positive contribution to zero-carbon cities [86].




3.5. Challenges and Opportunities in Achieving a Circular Economy in the Water, Food, and Energy Sectors


The insecurity of water, food, and energy resources is worsening in many regions of the world, particularly in urban areas of developing countries where households have resorted to using groundwater and biomass for domestic purposes [80,87]. However, the spatial extent of groundwater and its availability are unknown [88,89]. At the same time, the depletion rate of the forest is alarming [89], a scenario that has brought uncertainty in the supply of resources. As a result, many urban areas are rapidly running out of options, and now recognise the value of high-grade urban water treatment and the use of renewable sources of energy as cheaper and environmentally friendly alternatives [45,90,91]. This has become a reality worldwide, appearing more pronounced in water-scarce regions. In southern Africa, for example, there are urban areas that rely entirely on groundwater for their water supply [88]. Resource reuse, particularly recycling wastewater, reduces the environmental concerns of ever-increasing nutrient discharges in coastal waters [50]. The elimination of effluent discharges through treated wastewater application within compatible uses reduces the need for expensive nutrient removal treatment processes [50]. Wastewater treated to acceptable quality is useful for replenishing water supplies and reducing the demand/supply gap [50]. However, wastewater recycling and reuse in agricultural systems has faced criticism, as there are concerns that it could pose significant human and environmental health risks [92,93]. The risks include nutrient and sodium concentrations in croplands, as well as the presence of heavy metals and other contaminants like human and animal pathogens, pharmaceuticals, and endocrine disruptors in the environment when wastewater is used for irrigation [50,93].



As the world population is projected to reach 9 billion people by 2050, the demand for resources is also expected to increase [94]. Production systems are estimated to increase threefold than the current consumption, using about 140 billion tons of minerals, fossil fuels, and biomass per annum [95]. Global food production will have to increase by 50% during the same period [96]. To reduce waste during this period of unprecedented demand and achieve sustainability, there is a need to use resources efficiently. Otherwise, the challenges will be unsurmountable. Projections indicate that by 2030, food losses and wastes will reach about 2.1 billion tons, representing a third of food intended for human consumption [97] due to current linear economic models. This is happening while about 900 million people are food insecure worldwide [97]. These developments call for a transformational change in food systems through technological developments such as the IoT that enhance the circular economy initiatives, resource use efficiency, and food security [98]. The 4IR and the adoption of its smart technologies is the first step in transitioning towards sustainable food systems [99], and the provision of healthy and nutritious diets for all and at all times without compromising the environment [100]. This is the main reason why food systems are at the heart of Sustainable Development Goals (SDGs) and are linked to at least 12 of the 17 goals [29,101].



On the other hand, most electronic goods are disposed of in the environment. In 2016 there were about 45 million tons of electronic waste worldwide [102]. Nearly nine million tons of plastic waste annually end up in the ocean, as only ~20% is recycled [103]. These challenges require an urgent shift from current linear models to circular ones that optimise the use of waste as a resource and extend the lifespan of products, parts, and components while reducing water and energy consumption. Although the circular economy concept has gained prominence in recent years, many challenges still need to be addressed to operationalise the concept [104]. As already alluded to, the pathway towards the circular economy has controlled intersections where water, energy, or materials meet to provide opportunities that facilitate the transition [82]. These intersections are an opportunity to analyse and opt for the best and informed options, guided by transformative approaches that lead to the circular economy. These other transformative approaches include nexus planning, sustainable agricultural systems, and scenario planning.




3.6. Strengths and Limitations of the Evidence


The authors adopted a systematic review approach and tried to be exhaustive during the selection process of papers to be reviewed. This work’s main contribution is to provide a ‘bird’s eye view’ on research and trends related to the circular economy. However, there are still gaps in the literature regarding sustainability and green economy-related aspects and their association with circular economy indicators. The study does not include conference papers; given the novelty of the circular economy concept, these could provide important insights regarding what areas of interest are emerging. Furthermore, a ten-year time scale was applied for this review; this could be a limitation as any articles before this time scale was not part of the search process. Lastly, three search engines were utilised to find relevant literature on the circular economy. This included Google Scholar, EBSCOhost, and Scopus. There are many additional search engines and certain articles that could have been missed during the selection process. Despite these pros and cons, it remains critical to provide policy and decision-making with some guidelines to achieve the circular economy. This has been the missing link between the circular economy and its adoption, particularly in the global South [105].



The results from the literature review facilitated the development of a conceptual framework to guide strategic policy formulations that drive economies towards a more sustainable circular economy. Transitioning towards circularity is urgent, given the speed at which the natural resource base is degrading and depleting [2]. The coming section describes the themes of the proposed circular economy conceptual framework.





4. Pathways to Achieve the Circular Economy


Importantly, adopting the circular economy is envisaged to enhance resource-use efficiency in the advent of resource depletion, degradation, and insecurity, integrating other concepts such as cleaner production and industrial ecology that also cover the food sector. The identified factors formed the basis for developing the conceptual framework. The framework is built in a way that allows the integration of related sectors in a non-linear format. It includes industry, production chains, eco-industrial parks, and built and ecological infrastructures to support resource optimisation from private and public sectors [81]. Identified action levels that form the foundation of a circular economy include (a) seeking a much higher resource-use efficiency through the three Rs of Cleaner Production (reduce consumption of resources and emission of pollutants and waste, reuse resources, and recycle by-products), (b) the reuse and recycling of resources to facilitate the full circulation of resources in the local production system, and (c) the integration of different production and consumption to facilitate resource circulation among industries and urban systems [104,105]. The three levels (incorporated into the conceptual framework) require the development of smart technologies to facilitate the collection, storage, processing, and distribution of by-products, as indicated in Figure 5. Efforts to achieve all three levels include the development of resource recovery and cleaner production facilities. This requires investments in new ventures that would translate into job creation, opening opportunities for domestic and foreign enterprises, and economic development. An identified interactive approach to drive economies towards a new paradigm of the circular economy is the adoption and use of the theory of change to inform the operationalisation of a circularity-driven economy [3].



Six identified thematic areas facilitate the transition to a circular economy; these include (i) linear economic models that increase waste, (ii) resource insecurity and degradation, (iii) development of smart technologies that guide the transition to the circular economy, (iv) resource use efficiency, (v) novel circular models that reduce waste and promote cleaner production, and (vi) sustainable development (Figure 5). Transitioning to cleaner and renewable energy sources is one of the most critical environmental issues that humankind needs to address urgently. The planet has been warming up since the 1st Industrial Revolution with the consequences of rising sea levels, increasing natural disasters, heat waves, and other extreme weather events [29]. Studies have shown a close link between human activity and global warming, and the main reason for this is the over-consumption of fossil fuels, which has led to an increase in GHG emissions in the atmosphere [106,107]. The circular economy is envisaged to transition to cleaner energy systems and water reuse. The two processes that lead to a circular economy include (a) producing differently, and (b) consuming differently [9]. This requires a shift in production systems, transitioning from carbon-based energy (oil, gas, coal) to clean energy (solar, wind, and hydro). The aim is to achieve efficiency in energy use, which is the difference between the energy used and the total energy consumed (often higher due to losses) and interpreted as energy productivity [108]. The circular economy is a pathway that guides the development of innovative and efficient energy solutions (Figure 5).



As water is at the centre of sustainable development, it is critical for socio-economic development, energy, and food production. It is fundamental for ensuring healthy ecosystems and their services to humankind and the rest of the environment [50]. Water and sanitation are essential for minimising the burden of disease outbreaks and improving human health and economic productivity. Therefore, water reuse closes that loop between water supply and sanitation, and besides, it provides an alternative source of water [109]. In a circular economy, wastewater is treated to the right quality. It can be used to replenish degrading water sources, ensure sufficient supplies, and reduce the demand and availability gap (Figure 5).




5. Policy Implications


An important component also required in transitioning economies to a circular economy is the political will which is reflected through appropriate policy frameworks. Circular economy-related policies form an integral part of the pathways needed in transitioning to a circular economy as they are a catalyst in transformational change [9,55]. This is particularly relevant because the current linear models driving industrial production are rooted in a practice where inputs are extracted, combined, processed, consumed, and discarded. There is an urgent need to formulate new policy frameworks that promote the new norm of resource “reduce, reuse, and recycle” from the current principle of the “take-make-dispose” system. Current challenges of resource degradation, depletion, and insecurity have highlighted the need to formulate policies that stimulate circularity in resource extraction, production, and consumption [2,3].



The need to formulate policies that promote the circular economy is urgent as the current global economy is only 9% circular [55], an indication of the linearity of the global economy. This calls for more robust research that focuses on the policy mix in integrated and cross-sectoral pathways towards the circular economy and stimulates resource efficiency, stressing primary and supplementary policy frameworks such as material taxes, extended producer responsibility, and technical requirements [55]. The integration of circular economy-related policies is based on the fact that no single policy can advance the cross-sectoral interlinkages between industries and policy domains needed for circular economy transition.




6. Conclusions


This study assessed the progress made towards achieving the circular economy for the period 2010 to 2020. The focus was on the potential of improved water energy, and food resource use efficiencies through adopting a circular economy. The review showed that the circular economy gained momentum between 2018 and 2020 as a viable and practical alternative to current linear economic models. However, much of this progression has been driven by the Global North. Research on the circular economy from the Global South, especially in Africa, is still in its infancy, with only South Africa making some real strides towards the model. This highlights that the Global South may still be lagging in transitioning towards sustainable natural resource management. Despite the circular economy being an integrated approach, this study showed a bias towards an energy focus. There is a need to establish stronger linkages to water and food, motivating its adoption by policymakers. However, the literature review results facilitated the development of a proposed conceptual framework to guide strategic policy formulations that lead to sustainable economies. Embedding the circular economy within a more polycentric approach such as the water-energy-food nexus might help counter this bias and potentially breed success as this integration represents fundamental opportunities for transitioning. As a transformative approach, the circular economy approach can provide pathways towards sustainable development in terms of integrating economic, social, and sustainable natural resource management outcomes. Thus, it is fundamental in achieving several interlinked SDGs.
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Figure 1. The PRISMA flow chart showing the literature search process used for this review. 
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Figure 2. Countries where research on circular economy has gained popularity between 2010 and 2020. 
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Figure 3. Main circular economy research by sector between 2010 and 2020. 
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Figure 4. Circular economy research progression (2010–2020). 
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Figure 5. A conceptual framework indicating the processes in transitioning towards resource use efficiency and ultimately the circular economy. 
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