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Abstract 

The objective of this paper is to review the literature on the current economic research on the bioeconomy 

and circular economy, and to derive lessons learned, gaps and implications for further research in view of 

the integration of the two concepts into that of circular bioeconomy. The sample of papers reviewed is 

composed of 83 articles extracted from the Scopus database and characterised by considering the two 

concepts jointly. The literature shows that the bioeconomy is not implicitly circular and that the circular 

economy does not substitute the concept of bioeconomy. On the hand, circularity has some commonalities 

with concepts at the core of the bioeconomy, such as the cascading approach, and is potentially 

complementary to emerging attributes advocated for the Bioeconomy, such as sustainability and resilience. 

This brings to the need of a better formalisation of the concept of circular bioeconomy especially in the field 

of economics. In addition, the results point out that intertwining factors affect the potential development of 

a circular bioeconomy, such as specific policies, education systems, social acceptance, market structure and 

resource availability. Lastly, a large part of the literature connected to circular bioeconomy tries to go beyond 

circularity as a mere technicism and rather highlights the need for a comprehensive societal and business 

transformation rather than a simple transition in this direction. 
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1. Introduction and objectives 

The concept of Bioeconomy has developed in the last twenty years as the aggregate of sectors producing and 

using biological resources (European Commission, 2013). The current discussion focuses more on the specific 

attributes and ambition of the bioeconomy, such as sustainability and circularity.  

The most recent definition in the EU was given by the revised Bioeconomy strategy of the EU Commission 

(European Commission 2018). According to the strategy, the Bioeconomy is defined in a comprehensive way 

as follows: “The bioeconomy covers all sectors and systems that rely on biological resources (animals, plants, 

micro-organisms, and derived biomass, including organic waste), their functions and principles. It includes 

and interlinks land and marine ecosystems and the services they provide; all primary production sectors that 

use and produce biological resources (agriculture, forestry, fisheries, and aquaculture); and all economic and 

industrial sectors that use biological resources and processes to produce food, feed, bio-based products, 

energy and services.” Circularity is now considered as an essential component of the bioeconomy, but it 

developed to some extent in an independent way. In particular, circularity was supported by the publication 

of the Circular Economy Action Plan by the EU Commission (2015) which prioritized waste reduction and 

resource efficiency addressing concerns on resource limitations. In the Bioeconomy strategy (2018) the EU 

highlights clearly the synergies between these two approaches by stating that, to be successful, the European 

bioeconomy needs to have sustainability and circularity at its heart. By integrating through a holistic 

approach the circular and bio-based principles, this transition “will drive the renewal of our industries, the 

modernisation of our primary production systems, the protection of the environment and will enhance 

biodiversity.” (European Commission 2018). As a result, the focus of policy and research is now shifting 

towards the concept of Circular Bioeconomy. For instance, the leading public-private initiative in Europe, 

which provides funding and support for research, innovation, and projects in the field of Bio(-based) economy 

at EU level, has now been renamed from Bio-Based Industry (BBI) to Circular Bioeconomy Europe Joint 

Undertaking (CBE JU), aiming to enhance collaboration among stakeholders and accelerating the transition.  

Despite the growing popularity and interest for this concept, the issue of circular bioeconomy is addressed 

from different perspectives, and sometimes mentioned without a clear and uniform definition, while a 

rigorous economic framework to interpret the role of circularity in the Bioeconomy is still not available. 

The objective of this paper is to review the literature on the current economic research on the Bioeconomy 

and circular economy, and to derive implications about trends, gaps and further research related to circular 

bioeconomy. The main point is to provide a basis for a better understanding of the concept of Circular 

Bioeconomy and of its potential for future development, as well as structuring the streams of research 

addressing the topic. 

One implicit question for this study is to understand the key differences between the concepts of circular 

economy and bioeconomy, based on papers considering the two concepts jointly, and how they can be 

fruitfully integrated explicitly taking an economic perspective.  

One of the motivations behind this paper lies in the fact that, in the current practice, the two terms are 

sometimes used interchangeably as synonyms, sometimes combined, sometimes contrasted. This is probably 

connected to limitation in the clearness of definition of both terms. To our knowledge, there are no previous 

studies addressing specifically this issue. Moreover, while broad reviews of the economic and business 

literature related to the Bioeconomy are available in Bugge et. al (2016), D’amato et. al (2017), Viaggi (2018), 

Viaggi et. al (2019; 2021), Stegmann et al. (2020), little is provided in relationship to the concept of circularity. 



The reminder of the paper is organised as follows. In sections 2 we illustrate the methodology for our review. 

In section 3 we present the results, followed by a discussion (section 4) and conclusions (section 5). 

 

2. Methodology  

2.1 Overview 

In this study we systematically review the scientific literature following the Preferred Reporting Items for 

SysteMAtic reviews (PRISMA) guidelines. Following Moher et al. (2009), the review process has been 

organized taking a three-step approach to carry out the analysis: 

i. Material collection: identification of the research questions, keywords, databases, and search string 

to be investigated. 

ii. Material selection and evaluation: screening of the initial sample by applying a series of inclusion 

and exclusion criteria decided by the authors when reading abstracts and titles of the studies. Then, 

eligible articles were selected by reading the full paper when available.  

iii. Result presentation: qualitative review and content analysis of the sample selected.  

2.2 Material collection 

The keywords used for the review process were selected based on three categories to cover the range of 

possible studies found in the literature. The term “bioeconomy” was used as the first keyword. The other 

keywords referred to circularity and to economics. To create a complete picture of how the issues appear in 

the search, the truncated term (*) was used for the last two keywords to cover other similar words such as 

“circularity”, “circular economy”, “economics” or “economy”. 

We intentionally decided to use the operator “AND” between the keywords to limit the results to 

contributions having both terms in their abstract, title or keywords. This approach, while significantly 

reducing the number of papers, was adopted with the purpose of focusing on papers that specifically deal 

with the connection between circularity and the bioeconomy, rather than having to deal with a broad set of 

papers addressing separately either the bioeconomy OR circular economy. Although this method may have 

excluded some relevant articles, additional ones were identified when reading the full-text or checking the 

reference lists of selected articles. These additional articles were then integrated into the discussion of the 

results (see next section) to provide a clearer and more comprehensive picture of the state of knowledge.  

The keywords were queried on the database Scopus in May 2023. The field was later restricted to peer-

reviewed studies from journal articles and reviews written only in English. Then, the outcome was further 

limited to subject areas related to the categories of “business, management and accounting” and 

“economics, econometrics and finance”.  The final string is presented in the following Table 11.1. The 

database search on Scopus yielded 83 results. Finally, the studies obtained were added to the main list of 

references. 

Table 11.1. Records collection 

Source String Results 



Scopus 

Database 

search 

TITLE-ABS-KEY ( "bioeconomy"  AND  "economic*"  AND  "circular*" )  AND  ( LIMIT-TO ( 

LANGUAGE ,  "English" ) )  AND  ( LIMIT-TO ( SRCTYPE ,  "j" ) )  AND  ( LIMIT-TO ( DOCTYPE ,  

"ar" )  OR  LIMIT-TO ( DOCTYPE ,  "re" ) )  AND  ( LIMIT-TO ( SUBJAREA ,  "BUSI" )  OR  LIMIT-

TO ( SUBJAREA ,  "ECON" ) ) 

83 

2.3 Material selection and evaluation 

All the results obtained from the database search (n=83) were examined in detail to identify whether they 

could be considered relevant according to the research question. The first selection was carried out based 

on a careful reading of the title and abstract of the papers. We eliminated studies when the contributions 

concerned other fields which were considered not related to the purpose of our research, e.g., papers which 

did not assume an economic perspective in their analysis. Next, the articles were analyzed after reading the 

full manuscript. We only selected articles reviewing or discussing the issues at a general level, excluding, for 

instance, documents only focusing on a specific technical topic, country, or value chain. 

The entire process is illustrated in Figure 11.1 adapted from the “Preferred Reporting Items for SysteMAtic 

reviews”. The final selection of publications was then subjected to a qualitative review by the authors 

examining 39 full-text publications. 

 

 



3. Results  

3.1 General statistics on selected material 

The final database resulted in 39 hits. The outcome obtained represents a small percentage among the large 

and ever-increasing published research works related to the bioeconomy and circular economy, due mainly 

to the choice to restrict attention to economic papers. As a fact, if not limited to economics, the search 

yielded 613 publications in total. All the selected papers in the final sample (n=39) have been published in 

the years between 2015 and 2023. The results show an increase in the number of publications starting from 

2018. The increasing trend in publications is also evident in the rising popularity of general discussions 

surrounding bioeconomy strategies and sector worldwide. 

 

As illustrated in Figure 11.2, the year with the highest number of studies that entered our search is 2021, 

representing more than 30% of all the papers considered. Years 2022 and 2023 show probably a stabilization 

considering that only the first trimester of 2023 was included. This distribution is also similar to that if the 

outcome of the database search before the application of the PRISMA method (n=83).  

In terms of targeted journals (Figure 11.3), the “Journal of Cleaner Production” attracted the highest number 

of publications, followed by “Resource, Conservation and Recycling” and “Ecological Economics”. Among the 

results, a wide range of research works focuses on aspects regarding sustainability and on implication for 

policies which are related to reduce the dependence on non-renewable resources. In this regard, these issues 

completely fit within the aim and scope of the journals used for publication. Figure 11.3 does not include the 

journals (10 in total) where only one article of the review sample was published. 



 

 

 

3.2 Contents of the selected papers 

In this section, we present the outcomes of the systematic review by focusing on the key issues addressed 

by the papers. Different criteria and levels of classification are possible. 

On a very broad level of classification, most of the publications deal with one or more of the following three 

main themes: (1) the debated issue of definitions of bioeconomy, circular economy and their combination 

(D’Amato, Droste, et al. 2019; Jarre et al. 2020; Konstantinis et al. 2018); (2) the sustainability assessment of 

circular bioeconomy systems (D’Amato, Korhonen, et al. 2019b; Mario Giampietro 2019); (3) the need of a 

general transformation in society and businesses in connection to the concept (or beyond the concept) of 

circular bioeconomy (Donner et al. 2021; Klein et al. 2022; Stegmann et al. 2020). 

For a better illustration, the contents of the selected publications are grouped into seven main categories of 

topics, as shown in Table 11.2 below. The remaining of the paragraph is organized according to these 

categories. However, the aim is not only to categorize the studies but to present a consistent discussion of 

the results, also highlighting their interconnections. In fact, an important point emerging from this review is 

the coexistence of intertwining factors influencing the development of the circular bioeconomy as, for 

example, the role of organizational innovation and their governance, the policies, the educational systems, 

the regulatory conditions, the social acceptance, the market structure, and the resource availability. 

 

 

 



Categories Main topics 

General 

framework 

Key concepts, definitions, approaches, evolution of the bioeconomy and circular economy over time 

Technology 

and  

Innovation 

Technology driven approach, bioenergy, decarbonization of the economy, industrial development, technological 

progress, patents, knowledge and expertise, investments costs 

Organizational, 

management 

and economic 

perspective 

Reorganization of business’ structures, integrated systems, new form of collaborations, circular business models, value 

chains vs value web approach, entrepreneurship 

Consumers Premium prices, certifications and communication, behavior of consumers, social acceptance. 

Agriculture Integration of the primary production into bioeconomy supply chains, establishment of innovative and circular business 

models, emphasis on natural resources 

Policies Strategies, agendas, legislation, educational systems 

Sustainability Social and environmental concerns: resource control, resource competition, degradation, inequalities, resource use  

 

Table 11.2 Topics emerged in the reviewed sample dealing with bioeconomy and circular economy. Source: authors' elaboration 

The first group of papers addresses the problem of framing the issue of bioeconomy and circular economy, 

which implies dealing with definitions and discourse around these topics. The concepts of circularity and 

bioeconomy have been largely investigated from different perspectives in the literature. Various and 

sometimes conflicting narratives have been developed over time depending on different schools of thought 

(D’Amato, Droste, et al. 2019). D’Amato et al. (2017) have contributed to this body of literature with the most 

cited work on the topic. The review they proposed is based on the selection of more than two thousand 

scientific articles published in the last thirty years on circular economy, green economy, and bioeconomy. 

According to the authors, the core aspect that needs to be highlighted of the circular economy is the resource 

efficiency. Thus, the valorization of wastes and by-products is central. However, this has been approached 

mainly according to a technological point of view. In synthesis, the circular economy insists on an alternative 

production and consumption model which aims at decoupling the economic activity from the linear paradigm 

of resource extraction, use and disposal; this will aim to have no net effects on the environment, thus 

minimizing resource extraction and waste production. On the other hand, the bioeconomy is recognized as 

a meta sector including all the areas of the economy based on biological resources from traditional to more 

emerging sectors. In addition to this, a crucial aspect is that the bioeconomy proposes not only an efficient 

resource allocation but also aims at substituting fossil-based activities with those based on biomass (D’Amato 

and Korhonen, 2021). 

The concept of bioeconomy has been used in the literature as an umbrella term, so it’s no surprise that it can 

overlap with the concepts circular economy and green economy. However, the link among bioeconomy, 

circular economy and green economy is still under exploration (D’Amato and Korhonen 2021; Donner et al. 

2021). On the other hand, looking at what is common among the three concepts, D’Amato et al. (2017) 

suggests is that all of them are interdisciplinary in their nature. Moreover, the results indicate that the 

concept of circular economy is very homogenous when compared to the other two. It is important to note 

that circularity is not given for granted in the bioeconomy discourse, even if the latter is governed by a 

cascading approach to some extent similar to the ideas at the basis of the circular economy. By cascading 



approach, it is meant the idea that resources should be used (and re-used) sequentially, according to their 

value, in order to stay longer in the production systems, thereby, reducing the need for additional extraction 

and the pressure on natural resources. This means, in other words, that the ambition of minimum-waste 

production of the circular economy, in the bioeconomy is sought, but it is not implicitly ensured, nor it is the 

unique qualifying feature. In relation to economic studies, the literature has mostly considered the two 

models (circular economy and bioeconomy) under the Green Economy (D’Amato et al. 2017). The green 

economy, according to the authors, synthetizes much of the previous ones but adds to them a relatively 

stronger focus on nature-based solution (e.g., the role of ecosystem services) and on the social dimension of 

the problem (e.g. job market, eco-tourism). Some other authors instead, as Chutipat et al. (2023), consider 

the relation to be inverted, meaning that the green economy is part of the wider bioeconomy framework.  

The characterization of the bioeconomy, as well as that of the circular economy, is strongly connected to 

technological visions and innovation aspects, which are recurrent topics in the sample reviewed (Brandão et 

al., 2021; Bröring et al., 2020). Notably, from its origin the bioeconomy has mainly envisioned a biomass-

based, thus green, growth with a strong emphasis on technological investments. As a fact, the technology-

driven approach of the bioeconomy is the most predominant in the body of literature analyzed. These results 

are in line with the idea of the existence of various phases of the bioeconomy development, where at the 

first step the role of technology is more connected to the industrial development (Wei et al. 2022). A similar 

interpretation is given by Bugge et al. (2016) which propose three different visions of the bioeconomy: firstly, 

the biotechnology vision focusing on its beneficial role in delivery innovation; the bioresource vision for the 

upgrading of biological inputs and, lastly, the bioecology one that attempts to highlight the sustainability 

aspects. The circular economy, instead, embeds more strongly the fact that the unlimited growth cannot 

successfully create a sustainable economy. For example, the role of the biofuels is seen under a more critical 

light in the circular economy literature where bioenergy is considered in competition with food production, 

environmental conservation, and ecosystem services provision. On the contrary, among the results on the 

bioeconomy, a wide range of research focuses on the evaluation of specific technology-based processes in 

relation to the bioenergy. In the bibliometric review by Konstantinis et al., (2018), the group of energy terms 

(biomass, bioenergy, biofuels, biorefinery) form a denser point in the network of the bioeconomy discourse 

meaning that the issue has high relevance and shows a proper autonomy. The terms related to bioenergy, 

indeed, were already of interest for the general audience before the development of the bioeconomy 

agendas worldwide, being strictly related to the urgency of finding alternative technologies reducing the 

dependence on non-renewable resources. An interesting point is that when coming to bioenergy, the 

concepts of bioeconomy and circular economy seem theoretically to overlap (Venkata Mohan et al., 2019). 

In fact, in bioeconomy systems, the ambition is to create closed loop systems (therefore circular by definition) 

using waste and byproducts to generate energy (and eventually often fertilizers) to replace fossils. This 

promise of technological innovation is at the foundation of the bioeconomy, which derived by neoclassical 

economics, has been criticized by Giampietro (2019) since it cannot be considered as a panacea capable of 

solving economic stagnation. Presenting different economic narratives, the author argues that the 

consumption of natural resources is, however, inevitable and it is counterbalanced by the ability of nature to 

adapt. It derives a less optimistic vision of the bioeconomy which in some cases, appears even in conflict with 

the Sustainable Development Goals (Gennari and Bocchi, 2023).  

Beyond technological aspects, several papers address organizational, management and economic issues 

related to the bioeconomy and circular economy. Indeed, Gregg et al. (2020) suggest that rather than 

focusing only on technological aspects, innovation should also be encouraged in relation to the organizations. 

From an organizational perspective, the bioeconomy aims at the full integration of different and multi-output 



value chains with an optimization of the waste and residues as feedstock for other value chains (Stegmann, 

et al 2020). Therefore, the bioeconomy proposes a wider approach to circularity where the closing loops are 

not limited to a single production process perspective, but rather they include different sectors. Corollary to 

this concept is the reorganization of the entire business’s structures shifting from the linear approach to 

dynamic and integrated systems leading to a minimization of the side effects on the environment (Donner et 

al. 2021). Thus, the bioeconomy broadly points out at the necessity of new forms of collaboration across 

different value chains and of new business models based on the residues’ valorization (Leipold and Petit-Boix 

2018). Hence, the more the circularity of the bioeconomy increases involving residues as inputs, the more 

the value chains present complexity in turn implying multiple connections among sectors. This also links the 

different environments in which the actors operate and in the way barriers and challenges are experienced 

(e.g. some sectors seem more prone to innovative initiatives than others). These findings are in line with the 

results by Donner et al. (2021), which suggest that the transition from linear to circular business models in 

the bioeconomy implies an increasing degree of interactions and adaptation. On the other side, given the 

complexity of emerging knowledge-based areas of the economy such as the bioeconomy, those interactions 

between actors imply a specific coordination on topics such as processes optimization, investments in 

innovation and development/adoption of new technologies. In this context, as presented in Viaggi and 

Zavalloni (2021), the structure of interactions among the actors would not be defined linearly anymore, as it 

is in a standard value chain, but rather as a web of economic relationships (value webs). The effects of these 

organizational changes on the performances of the system are ambiguous: they promise a higher degree of 

resilience, but the same time, by increasing the interdependence among subsectors and value chains they 

can also lead to potential negative effects in case of transmission and amplification of external shocks. 

While the literature is growing in the broad field of organisation and management related to bioeconomy 

and circular economy, only few studies focus concretely on the economics of them and of their interplay. 

Among them, Kardung et al. (2021) define a quantitative assessment of circular bioeconomy in 10 European 

countries based on a set of 41 indicators related to the SDGs and the European Action Plan. Their research 

reveals that private sector has quickly developed around circular bioeconomy in the years 2006-2016 while 

the public sector shows a regression. Hinderer and Kuckertz (2022), instead, focus on the positive 

contribution of the circular bioeconomy on the entrepreneurship that can even lead to a transformation for 

the whole industries. In line with this finding, the bioeconomy has been largely acknowledged for its 

additional advantages in terms of new business opportunities and job creation while tackling the issue of 

climate change (Szarek and Piecuch, 2022). Nevertheless, the advocated effect of an increased per capita 

GDP remains a tricky problem as it creates additional challenges in the system: richer consumers may change 

their diets and lifestyles increasing their impact on the environment in terms of GHGs.  

In relation to consumers, few studies investigate the relevance of the premium pricing for circular bio-based 

products and how “circularity” and “biobased” are claimed for marketing opportunity. D’Amato et al. (2019) 

show the vagueness of sustainability concepts for biobased products applied in communications campaigns 

with the aim of positively influencing the consumers. In other words, the authors have shown how 

companies, in land use intensive sectors, exploited these concepts and use them to communicate their 

apparent sustainability efforts only for marketing purpose. In line with this, Morone et al. (2021) explore the 

attitude of consumers comparing bio-based products with non–bio-based products, finding that even if 

higher value is attributed to products made from natural resources, participants were generally confused 

about their true sustainability and that some bio-based products were even considered not very different 

from fossil-based products. Certification on product’s labels may overcome this hardship and could partly 

justify a “green” premium price to reward the actual positive externality of the product. Another issue refers 



to the fact that a positive perception towards sustainable products does not necessarily translate into real 

purchasing decisions (so called the “behavior gap”), as highlighted by Morone et. al (2021). However, only 

recently, the literature is attempting to integrate behavioral economics in consumer studies going beyond 

the basic notion of price elasticity and willingness to pay for purchase decision making (Viaggi et al., 2021). 

Therefore, the core concept of the transformation towards bioeconomy deals with a complex and slow 

adaptation and acceptance rather than a transition simply based on the substitution of fossil fuels (Pyka et 

al. 2022). Therefore, the (not so) simple initial perspective of substitution of non-renewable sources is shifting 

in favor to an alternative and more profound (but potentially more vague) change in the society.  

Another focal point of the literature reviewed lies in the sectoral role of agriculture in the bioeconomy. As a 

matter of fact, the participation of the primary production sector is considered paramount in contributing to 

the ambitious objective of full decarbonizing the economic systems. As emerged in the review by Velasco-

Muñoz et al. (2021), the agricultural sector has been partially neglected in the literature when considering 

the theme of circularity. However, agriculture is nowadays at the core of the climate debate connected to 

contemporary topics such as deforestation, pesticide contamination and land degradation. Moreover, the 

recent emphasis of the bioeconomy on natural resources and ecosystem services matches with the growing 

attention to the role of agriculture as a provider of public goods (Viaggi et al. 2021). Considering this complex 

setting, farmers need to be better involved into the bioeconomy not only as biomass providers. Furthermore, 

results indicate that the profitability of farmers could be increased, and their competitiveness strengthened 

when they are successfully integrated in bio-based value chains (Velasco-Muñoz et al. 2021). From a business 

perspective, collaboration has been largely identified as a precondition for the development of new and 

intersectoral bioeconomy processes. However, effective actions to stimulate new interactions and the 

upgrading of simple businesses are often lacking, in the case of agriculture (Viaggi and Zavalloni 2021). These 

findings suggest that the establishment of circular business models in agriculture, as well as a practical 

implementation of circular models, depends on both the micro and the macro environment (Pitkänen et al. 

2016). Moreover, the main condition influencing the upgrade of businesses has been identified as a joint 

effect of factors that not only act at individual level but also in relation to the social environment, the 

institutional contexts, and the markets where the actors operate (Bröring et al. 2020). While Jarre et al. 

(2020) find that various interdependent factors explain the scarce implementations of circular business 

model in the wood sector, the theoretical model developed by Alcalde-Calonge et al. (2022) suggest that the 

entrepreneurial orientation and the social capital, both internal and external, act as main drivers in the 

adoption of circular business model (not only in agriculture). This applies also to other sectors, as for example 

when either support or limitation at legislative level determines the implementation of a given technology 

and impact the development of knowledge and expertise (Angouria-Tsorochidou et al, 2021). Similar results 

are also shown in the work done by Jesus et al. (2023). Finally, it has been shown that when it is implemented 

in established firms with traditionally linear business models, circularity is often considered weak (Beulque 

et al. 2023).  

 

The result of this complex process toward a circular bioeconomy will also depend on the ability of policy in 

building favorable conditions and effective incentives. The two concepts appear, so far, more linked to 

policies strategies rather than to specific economic conceptualization and models (Pannicke et al. 2015; 

Ronzon and Sanjuán 2020). As a fact, various action plans have been implemented worldwide enhancing the 

interest in the topic as observed in the papers reviewed for this study (e.g., most of them cite the Bioeconomy 

Strategy in EU). At macro level, in spite of the different terminology in various countries, there may be 

inherent similarities in the way these concepts are implemented by governments and interpreted by scholars 

(D’Amato et al., 2017). In general, the main difference in the implementation lies in the use of different policy 



instruments, from different policy areas and levels, leading to divergent implementations or even to conflict 

of interests among the various subsectors involved (Devaney and Henchion, 2018). Thus, the presence of 

adequate policy instruments, such as taxation or subsidies, stands out as it is considered to be an important 

driver in both circular economy and bioeconomy (D’Adamo et al. 2020). The transformative role of 

bioeconomy and circular economy also requires a closer look to the educational systems targeting younger 

generations. However, it must be noted that this idea did not emerge so clearly in the sample reviewed. Until 

now, however, policy intervention has been designed on a sectoral basis, without a systemic approach. For 

these reasons, modelling simulations considering interventions in bioeconomy at systemic level are 

important to enable efficient decision making. In practise, formal and systemic models of Circular Economy 

or Bioeconomy remain rare in the economic literature (D’Amato et al. 2017). Pyka et al. (2022) provide a 

state-of-the-art review that can support policy making in case of an uncertain and complex matter as the 

bioeconomy. In addition, other studies in the sample reviewed focus on specific policy evaluation in Spain 

(Ferreira, Pié and Terceño 2021) and in Germany (Pannicke et al. 2015).  

 

All the articles analyze the issue of sustainability which represents a frequent topic across the papers 

reviewed. The topic is often addressed since the sustainability of the bioeconomy cannot be interpreted as 

self-evident. Some scholars argue that little reference is made to the environmental implications of both the 

circular economy and the bioeconomy. A highly cited example is the land use or the increasing competition 

for biological resources (Vamza et al. 2021). This aspect is exacerbated by the fact that biological resources 

are finite, and their use is in competition with other uses, such as in the case of land as provider of ecosystem 

services and habitats, or for the food production and bio-based industrial input (Kircher 2022; Wesseler and 

Von Braun, 2017; Zilberman et al. 2013). Moreover, other side effects may exist, such as risk for exploitation, 

degradation, and habitat loss, since the inputs are fully dependent on natural resources.  

Additional considerations of interest may be attached to the peculiarity of circularity related to biological 

resources. First, the fact that the biomass, sooner or later is degraded, implies that circularity critically 

depends on the size of the system and on the time span considered. Second, circularity is connected not only 

to biomass flows, but also to input availability and, in turn, their degree of circularity (e.g. for fertilisers). 

Third, while some of the basis of circularity is related to the separation between non-biological and biological 

resources, their interplay is also important for the overall sustainability of the circular bioeconomy system. 

This classification is well explained in the work done by Navare et al. (2021): the former follows the technical 

cycle and cannot return to the biosphere while the latter, even if renewable, must be harvested according to 

their biological cycle to maintain long terms yields. In their work, the authors suggest that the use of biological 

resources, when not regulated, is far from being (environmental) sustainable.  

Finally, only in recent years the contribution of the circular economy and bioeconomy has been explored in 

relation to the social dimensions of sustainability (Valencia et al. 2023). Yet, a clear link with socio-economic 

spheres is still lacking in the literature (Vural Gursel et al., 2023). Some social concerns have been raised in 

relation to resource control. For instance, Bastos Lima (2022) argues that the economic benefits generated 

from the value in the bioeconomy transactions are captured by selected groups, excluding smallholders and 

local population. Consequently, this inequality implies strong unbalances in power relations undermining one 

of the core pillars of sustainability (social). For this reason, Vural Gursel et al. (2023) claim that it is essential 

to complement circularity assessments in the bioeconomy with additional sustainability assessments 

encompassing all the environmental, economic, and social dimensions. These would also avoid what Gennari 

and Bocchi (2023) call “the circularity on the façade’ behavior”, namely greenwashing. For this reason, a 

system perspective (also in evaluations) is often advocated when discussing bioeconomy matters (Viaggi et 

al. 2021). 

 



5. Discussion and final remarks 

In this paper we reviewed the literature on bioeconomy and circular economy in order to provide a consistent 

view of the topics emerging and the potential pathways of integration into the concept of circular 

bioeconomy, including further research needs. 

Based on a literature review focusing on a selection of 39 papers, we identified seven main topics under 

which the issue is discussed, namely: general concepts and frameworks, organizational perspective, 

technology and innovation, consumers, role of agriculture, policies and connection with sustainability. 

Both bioeconomy and circular economy attract a growing attention by policy and research. In spite of the 

growing popularity, the development of a circular bioeconomy is bringing several challenges, both 

conceptually and operationally. The conceptual challenges are visible from the debate on definitions 

sometimes bringing to overlapping, confusions or contradictions. One important outcome of this analysis is 

that bioeconomy and circularity are distinct concepts. As a result, bioeconomy does not imply circularity, 

which means that a circular bioeconomy needs to be achieved through a deliberate policy strategy backed 

by supporting research. From an operational perspective, circularity concepts applied to the bioeconomy 

take a rather different shape depending on the different problems, processes and value chains addressed, as 

well as from different disciplinary perspectives. 

As applied to the bioeconomy, one important insight is that circularity increases connections among markets 

and processes, and hence contributes to boosting the complexification of the bioeconomy system. It also 

contributes, at the same time, to flexibility and, potentially, uncertainty. As a result, moving to a circular 

bioeconomy also requires wider attention to appropriate economic organisation and governance concepts, 

allowing to address circularity at system level, together with novel concepts such as flexibility, resilience, 

complex systems and preparedness to future (unknown) shocks. At the same time, the recent attention to 

fairness contributes to the search for solutions that, beyond technical and economic efficiency, contribute to 

a more balanced social sustainability. 

These issues foster interactions among sectors, but also have different implications for each sector. Notably 

agriculture have a special place in a circular bioeconomy, providing an “anchoring” between territories, 

ecosystems and value chains, based not only on the physical infrastructure, but also on socio-economic 

structures. 

Looking at the topic from an economic perspective and considering the emphasis on efficiency in the 

circularity discourse, it is surprising to find a limited number of economic contributions and the lack of a 

substantial literature on cost-benefit analysis of circular solutions. Additionally, there is a lack of 

consideration by research of concepts such as the optimal level of circularity, optimal share of non-renewable 

resources in an economy and their dynamics depending on technological innovation. This is probably also 

connected to insufficient data availability but remains an important field for future research.  

To meet its ambitious objectives, the circular bioeconomy highly demands for both social and technological 

innovation. This is not limited to technological advancement or adoption but also involve strong changes in 

practises, values, and policies. Therefore, two additional directions for further research could be related to: 

a) the investigation of system-level organisational models, properly accounting for value web structures 

while considering the environment in which they operate; and b) the evolution of business models research 

in the direction of better incorporating the interaction with these networks. 



Finally, the circular bioeconomy will involve changes in the regulatory standards, markets, land use, and in 

the configurations of power in the actor groups, that will require specific attention by researchers with an 

explicit focus on the implications of circularity and the related decision-making problems. 
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