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Abstract
The circular economy (CE) and bioeconomy (BE) are recognized as potential solutions for achieving sustainable develop-
ment, yet little research has examined their potential contribution to the United Nations’ Sustainable Development Goals 
(SDGs). In this study, we conducted a bibliometric analysis of 649 articles published between 2007 and 2022, as well as 
a systematic literature review of 81 articles, to assess the extent to which the CE and BE communities have addressed the 
SDGs. Our analysis identified 10 research gaps including the limited number of empirical quantitative papers, particularly 
in the context of BE, and the underrepresentation of developing regions such as Latin America and Africa in the literature. 
Our main finding reveals that the CE community primarily focuses on SDG 12, Responsible Consumption and Production, 
followed by SDG 9, Industry, Innovation, and Infrastructure; SDG 7, Affordable and Clean Energy; and SDG 6, Clean 
Water and Sanitation. The BE community, on the other hand, focuses primarily on SDG 7, followed by SDG 9 and SDG 
12. However, both communities lack attention to social SDGs such as quality education, poverty, and gender equality. We 
propose that a combination of CE and BE, known as circular bioeconomy, could help countries achieve all SDGs. Further 
research is needed to develop and implement circular bioeconomy policies that address these gaps and promote sustainable 
development. In this sense, our study identified an important research gap that needs more attention in the future.

Keywords  Circular bioeconomy (CBE) · Sustainability · Global agenda · Sustainable development agenda · Bibliometrics · 
United Nations (UN)

Introduction and theoretical framework

The United Nations (UN) 2030 Agenda for Sustainable 
Development (Cf 2015) resolution has been challenging 
both developed and developing economies to achieve sus-
tainable development (Assembly 2015; Khan et al. 2019). 
This has led to the establishment of 17 Sustainable Devel-
opment Goals (SDGs) with 169 targets and 213 measurable 

indicators aimed at promoting well-being in economic, 
social, and environmental aspects (Costanza et al. 2016). 
However, these SDGs can differ among regions, countries, 
and local policymakers, requiring national plans for achiev-
ing sustainability (Belmonte-Ureña et al. 2021). To this end, 
various political agendas have been initiated globally under 
diverse concepts. For instance, the European Commission 
introduced the bioeconomy (BE) concept in 2012 (EC 2012) 
and the circular economy (CE) notion in 2015 (E. EC 2015). 
Similarly, China applied CE policy tools from the early 
2000s (D'Amato et al. 2017; Murray et al. 2017), while the 
United States of America adopted the bioeconomy through 
a national blueprint (D'Amato et al. 2017).

The decline of sustainability in the wake of the global 
COVID-19 pandemic has sparked a significant demand for 
fresh research on environmental issues. Scholars have put 
forth various proposals to address this concern, introduc-
ing new micromodels such as The Sustainability Pyramid 
(Lim 2022). This framework advocates for the adoption of 
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a hierarchical approach to promote sustainability, thereby 
facilitating the achievement of the Sustainable Development 
Goal 12. Additionally, researchers have also developed macro-
models centered around the concept of the sharing economy, 
which fosters a novel economic paradigm in the digital age 
(Tham, Lim, & Vieceli 2022). It is worth noting that the suc-
cessful implementation of changes in the field of bioeconomy 
necessitates the utilization of novel technologies, processes, 
and practices, all of which require collective action on the 
part of consumers. Hence, the bioeconomy approach under-
scores the importance of exploring consumers’ perspectives 
and embracing shared responsibility in contributing to the 
development of bio-based products and services (Wilke et al. 
2021). Moreover, the COVID-19 crisis has highlighted the 
urgent need for innovative responses across various domains. 
These responses encompass a wide spectrum of innovations, 
ranging from technological advancements to frugal and social 
innovations (Dahlke et al. 2021). Against this backdrop, circu-
lar economy emerges as a promising alternative to the afore-
mentioned macromodels, as it has been thoroughly examined 
and evaluated in the present study.

The concepts of bioeconomy and circular economy have 
been developed over time and are considered complemen-
tary (del Mar Alonso-Almeida and Rodriguez-Anton 2019; 
McCormick and Kautto 2013; Rodriguez-Anton et al. 2019). 
The bioeconomy is concerned with the conversion of renew-
able biological resources into various materials, chemicals, 
and energy, such as food, feed, bio-based products, and 
bioenergy (EC 2012; O’Brien et al. 2017). It is a sustain-
able strategy based on life science innovations (Maciejc-
zak & Hofreiter 2013), which generate competitiveness, 
economic development, and low-carbon growth (EC 2012; 
O’Brien et al. 2017). Conversely, the circular economy 
concept emerged from the literature on industrial symbiosis 
(D'Amato et al. 2017; Mishenin et al. 2018), which aims 
to reduce the environmental impacts of economic actors 
by reducing, reusing, recycling, and recovering materials 
during the productive process and consumption (Kirchherr 
et al. 2017; MacArthur 2013; Murray et al. 2017). Circular 
economy tackles various modern societal issues (Khan, Sha-
rif, & Mardani), such as increasing demand for resources, 
population growth, consumption, and price volatility of raw 
materials, promoting better environmental performance and 
socioeconomic prosperity (Kirchherr et al. 2017). While 
these concepts are still being developed in parallel, some 
authors believe that bioeconomy and circular economy rein-
force each other (D'Amato et al. 2017; Hetemäki et al. 2017). 
Recently, the concept of circular bioeconomy has emerged, 
which describes the circular and efficient use of renewable 
non-fossil raw materials and products (D'Amato et al. 2017; 
Sharif et al. 2019), providing a better understanding of sus-
tainable development.

Bioeconomy and circular economy are closely related to 
several Sustainable Development Goals (EC 2012; E. EC 
2015; Rodriguez-Anton et al. 2019). Bioeconomy might 
help the social aspects by creating jobs in agriculture 
and industry (SDG 8), the economic aspects by boosting 
innovation (SDG 9) and economic growth (SDG 8), and 
improving the environmental performance by reducing the 
use of resources through efficient use of natural resources 
(SDG 12) and increasing bioenergy (SDG 7) (O’Brien 
et al. 2017). Circular economy also helps achieve respon-
sible consumption and production (SDG 12) through 
resource efficiency mechanisms and green growth (Rodri-
guez-Anton et al. 2019). According to the European Com-
mission (E. EC 2015), CE is related to several sectors (i.e., 
infrastructure, health, education, industry, and agriculture) 
to promote new investments, employment, and economic 
growth. These linkages help several SDGs, such as decent 
work and economic growth (SDG 8); industry, innovation, 
and infrastructure (SDG 9); sustainable cities and com-
munities (SDG 11); responsible consumption and produc-
tion (SDG 12); and climate action (SDG 13) (Rodriguez-
Anton et al. 2019). However, there is no consensus about 
the implications of the bioeconomy and circular economy 
for other Sustainable Development Goals. For example, a 
growing bioeconomy might increase the scale of global 
land use, affecting access and food price (Heimann 2019). 
Moreover, several studies analyze the potential negative 
impacts of the circular economy on sustainable develop-
ment, especially those related to social inclusion and cli-
mate change (Belmonte-Ureña et al. 2021; D'Amato et al. 
2017; Sehnem et al. 2019a, b).

Several studies have explored the potential of a circular 
bioeconomy (CBE) in contributing to the achievement of 
Sustainable Development Goals (SDGs). For instance, some 
authors have focused on analyzing the sources and produc-
tion of agricultural waste and proposed pathways for further 
value addition through the application of various technologies, 
including biorefinery solutions. This bioeconomy perspective 
not only helps in reducing agricultural waste but also enables 
the generation of a wide array of value-added products within 
the economy (Kumar Sarangi et al. 2023). Additionally, other 
researchers have emphasized the role of CBE models in reduc-
ing reliance on fossil fuels. Specifically, they have highlighted 
the significance of biomethane as a flexible and environmen-
tally friendly resource for mitigating climate change. The profit-
ability associated with biomethane production has been found 
to have the potential to influence the energy policy landscape, 
thereby shaping future scenarios (D'Adamo et al. 2023). These 
studies collectively underscore the transformative potential of 
circular bioeconomy in contributing to sustainable develop-
ment, addressing agricultural waste, and providing alternative 
resources for clean energy production.
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The objective of this study is to investigate the litera-
ture on bioeconomy and circular economy in the context of 
SDGs. Specifically, this study aims to explore the relation-
ship between bioeconomy and circular economy and their 
impact on economic, social, and environmental aspects. 
Despite the increasing interest in bioeconomy and circular 
economy, there is still a significant gap in the understand-
ing of how these concepts interact with each other and their 
influence on SDGs. Moreover, there is a lack of knowledge 
about which SDGs are predominantly influenced by each 
concept and how the combination of bioeconomy and cir-
cular economy can contribute to sustainable development. 
Therefore, this study aims to address the following research 
questions: (1) What is the relationship between bioeconomy 
and circular economy in the context of SDGs? (2) Which 
SDGs are mainly influenced by bioeconomy and circular 
economy, respectively? (3) How can the combination of 
bioeconomy and circular economy contribute to sustainable 
development? (4) Which types of databases, unit analysis, 
and geographical areas are under investigation in selected 
literature? (5) What are the main literature gaps, and what 
is the future research agenda of the bioeconomy and circular 
economy linked to the SDGs? By answering these research 
questions, this study aims to provide a better understand-
ing of the relationship between bioeconomy and circular 
economy and their potential contribution to sustainable 
development.

Previous research has examined the bioeconomy and 
circular economy concepts using bibliometric or systematic 
literature review methods (D'Amato et al. 2017; Ferreira 
Gregorio et al. 2018). In addition, some scholars have com-
bined bioeconomy or circular economy with other aspects, 
including circular business models (Wiebke Reim et al. 
2019; Suchek et al. 2021), eco-innovation (Prieto-Sandoval 
et al. 2018), business organizations (Salvador et al. 2022; 
Sarja et al. 2021), development strategy (Papadopoulou 
et al. 2022), and regional analysis (Arsova et al. 2022). 
However, only a few studies have analyzed both bioecon-
omy and circular economy concepts (D'Amato et al. 2017; 
Ferreira Gregorio et al. 2018; Salvador et al. 2022), and 
just one has linked bioeconomy to Sustainable Develop-
ment Goals (Biber‐Freudenberger, Ergeneman, Förster, 
Dietz, & Börner 2020). The previous literature on the bio-
economy and circular economy is summarized in Table 1, 
which was developed through bibliometric or systematic 
review methods.

To the best of our knowledge, an integrated structured 
literature review that relates the bioeconomy, circular econ-
omy, and their connection with Sustainable Development 
Goals (SDGs) is still missing. While some studies have 
explored the topics separately (as summarized in Table 1), 
they did not consider the intersections between the concepts, 
leading to a research gap. Moreover, none of the reviewed 

studies used quantitative analysis to avoid an eclectic 
approach that may neglect important factors or overempha-
size others (Ferraz et al. 2021). By expanding the scope from 
circular economy to related keywords, such as bioeconomy, 
we can identify key topics and analyze how the fields can 
learn from each other. We focus on bioeconomy and circular 
economy because they both propose strategies for sustaina-
ble development worldwide (D'Amato et al. 2017), and their 
fragmentation hinders their progress (O’Brien et al. 2017). 
Thus, it is essential to evaluate the extent to which research 
conducted with these concepts contributes to addressing the 
SDGs’ challenges.

In this sense, this article identifies the relevance of pub-
lished articles in BE and CE with the targets to impact 
sustainable development. Note that our article corroborates 
with a collection of reviews on the Sustainable Develop-
ment Goals, extending current reviews on business inno-
vation to economic models (Azmat, Lim, Moyeen, Voola, 
& Gupta 2023). Thus, we systematically analyzed the 
relevant international literature on bioeconomy and cir-
cular economy linked to Sustainable Development Goals 
(SDGs). Our research identified that a systematic literature 
review based on this broader approach identifies structural 
gaps and future research agenda regarding bioeconomy and 
circular economy planning to achieve Sustainable Develop-
ment Goals. The bibliometric tool helped us to identify the 
primary types of methods and databases used and the lead-
ing journals and authors for each research area. In addition, 
the combination of bibliometrics with an in-depth qualita-
tive analysis of the research contents of the most relevant 
articles helped to identify research gaps in terms of data, 
topics, and methods, as well as reveal opportunities for 
mutual learning between different overlapping, or separate, 
areas of the literature.

Consistent with the systematic literature reviews con-
ducted by other authors (Lim, Kumar, & Ali 2022a, b; 
Mukherjee et al. 2022), our study contributes to the advance-
ment of theory and practice in the field. Firstly, employing 
the literature review method enabled us to systematically 
investigate the findings of the articles under analysis and 
establish connections with the most prominent research top-
ics. As a result, we identified two distinct clusters within 
the domains of circular economy (CE) and bioeconomy 
(BE) that displayed limited interconnectivity. This finding 
highlights the need for closer integration and collaboration 
between these clusters. Secondly, the systematic literature 
review facilitated a comprehensive understanding of the 
essential research in greater detail. Consequently, we iden-
tified several limitations within both research communities, 
including the scarcity of quantitative studies, restricted 
coverage of databases, and limited geographical regions 
represented in the literature. Thirdly, our study contributes 
by identifying ten research gaps in the existing literature 
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and presenting associated challenges that can guide future 
research endeavors. By shedding light on these gaps, we aim 
to encourage further exploration and investigation in these 
areas. Finally, to provide a comprehensive overview, we pre-
sented a matrix illustrating the intricate relationship between 
bioeconomy, circular economy, circular bioeconomy, and 
each of the 17 Sustainable Development Goals (SDGs). 
Through this analysis, we discovered that research efforts 
should prioritize the exploration of social SDGs, emphasiz-
ing the need for studies that address the social dimensions 
of sustainable development. By offering these insights and 
findings, our study enhances the current understanding of 
the field and provides a foundation for future research to 
address the identified research gaps and contribute to the 
achievement of the SDGs.

The structure of this article comprises several sections 
that aim to present a comprehensive analysis of the bioec-
onomy and circular economy concepts related to Sustain-
able Development Goals. “Materials and methods” outlines 
the data and methods applied in this study. In this section, 
the authors describe the data sources and the procedural 
methods used to conduct the bibliometric and systematic 
literature review. “Results” presents the main findings of 
the study, including bibliometric results and the citation net-
work’s structure. This section also highlights the main litera-
ture clusters and provides insights into the research strate-
gies, geographic areas, and scopes of the analyzed articles. 
The Results section also provides a systematic analysis of 
the central insights of the bioeconomy and circular economy 
communities, identifying ten research gaps that require fur-
ther investigation. “Final remarks” summarizes the main 
findings of the study and discusses their implications for 
future research.

Materials and methods

This section presents the materials and methods that 
allowed us to answer the research question. This analysis 
combines Bibliometrics and Systematic Literature Review 
techniques. Several studies have used the Bibliometric 
tool to provide quantitative information about prominent 
authors, keywords, and citation networks (D'Amato et al. 
2017; Suchek et al. 2021). This technique presents several 
advantages, such as analyzing a significant volume of sci-
entific studies (Belmonte-Ureña et al. 2021; Donthu et al. 
2021; Mukherjee et al. 2022; Snyder 2019). As posited by 
Donthu et al. (2021), bibliometric analysis can be clas-
sified into two primary categories. Firstly, performance 
analysis serves to evaluate the contributions of research 
constituents, shedding light on their individual achieve-
ments and impact. Secondly, science mapping delves into 
the interrelationships between these constituents, providing 

insights into the connections and networks that exist within 
the scientific landscape.

Furthermore, our approach to bibliometric analysis 
aligns with the framework proposed by Lim and Kumar 
(2023). By employing the 3S sensemaking principle—
namely, scanning, sensing, and substantiating—we have 
effectively navigated the bibliometric landscape (Lim & 
Kumar). The initial scanning phase facilitated the system-
atic collection and organization of pertinent data, form-
ing a robust foundation for subsequent phases. Moving 
beyond superficial observations, the sensing stage delved 
into intricate patterns, unveiling the underlying themes, 
trends, and fundamental drivers that characterize the field. 
The ultimate step, substantiating, establishes the credibil-
ity and reliability of our findings, thereby ensuring their 
resilience under rigorous examination. Through the lens 
of bibliometrics, we have critically assessed the schol-
arly output, encompassing publications, and gauged the 
scientific influence through citations, both at the level of 
research works (such as articles) and their contributors 
(comprising authors and geographic origins). Further-
more, our analysis has unveiled pivotal subjects includ-
ing bioeconomy and circular economy, as well as their 
intersection in the circular bioeconomy. By scrutinizing 
various dimensions—social, economic, and environmen-
tal—we have shed light on key thematic areas. This multi-
faceted exploration has not only highlighted notable trends 
but has also illuminated existing gaps that warrant further 
investigation.

According to Lim and Kumar (2023), the bibliometric tool 
is an analytical technique usually combined with systematic 
literature reviews. This occurs because bibliometric studies 
failed to delve deeper into research communities, relevant con-
cepts, and knowledge (Belmonte-Ureña et al. 2021). For this 
reason, we used the Systematic Literature Review technique, 
which presents advantages to deeply understanding research 
areas, especially in revealing research gaps (Alves & Mariano 
2018; Ferraz et al. 2021; Jabbour 2013; Lim, Kumar, et al. 
2022a, b; Mariano, Sobreiro, and do Nascimento Rebelatto 
2015; Paul et al. 2021; W. Reim et al. 2015; Snyder 2019; 
Tranfield et al. 2003). In this sense, this article combined these 
techniques with some complementary steps, which can be 
summarized as follows:

Step 1: The keywords were refined through the analysis 
of keywords co-occurrence network and keywords used in 
previous studies (these studies are presented in Table 1).
Step 2: Through the pre-established keywords, we 
assessed the articles published in major databases.
Step 3: Screen and select articles reading their titles and 
abstracts.
Step 4: Create a protocol to classify publications, and we 
applied this protocol to the publications screened.
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Step 5: Selection of articles for an in-depth analysis.
Step 6: Create the scientific production profile of each publi-
cation analyzed, revealing the main research strategies.
Step 7: Scope analysis of each filtered article based on 
geographical area, unit of analysis, and area/sector under 
investigation.
Step 8: Systematization of the results obtained in the 
four analyses conducted (bibliometric, citation network, 
research strategies, and scope) to reveal research gaps and 
future research agenda.

Figure 1 shows the PRISMA protocol with the steps of 
systematic literature review selection.

The first step was defining the keywords. Some studies 
pointed out that keywords must be chosen by reading previ-
ous literature (Kraus et al. 2022). In this sense, we analyzed 
12 previous studies using systematic literature about bio-
economy and circular economy. Then, we combined these 

keywords with Sustainable Development Goals (SDGs). We 
refined these keywords through preliminary searches of the 
Web of Science (WoS) database. These preliminary key-
words were essential for creating the co-occurrence network 
using the VOSviewer software. The co-occurrence network 
was crucial to identify relevant synonyms.

Using the keywords selected in Step 2, we searched arti-
cles on the WoS database in December 2022, based on the 
title, abstract, and keywords for articles, without any time 
or language restriction. When conducting research, authors 
are often faced with the decision of selecting the appropriate 
databases to utilize. Among the options available, Scopus 
and Web of Science (WoS) are widely recognized as the 
largest scientific databases housing a plethora of academic 
articles (Kraus et al. 2022; Snyder 2019). To mitigate the 
risk of obtaining biased findings resulting from the limita-
tions of a single database, researchers may opt to employ 
multiple databases (Kraus et al. 2022). In the present study, 

Fig. 1   PRISMA protocol
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however, we chose to focus exclusively on the WoS data-
base. This decision was based on several factors. Firstly, 
WoS boasts the most comprehensive global collection of 
articles and publishers pertaining to bioeconomy, circular 
economy, and Sustainable Development Goals (SDGs). By 
utilizing this database, we were able to access a broad range 
of relevant scholarly material. Furthermore, the decision to 
employ the WoS database aligns with the established prac-
tices of numerous systematic literature reviews, lending fur-
ther credibility to our study (Alves & Mariano 2018; Ferraz 
et al. 2021; Jabbour 2013; Tranfield et al. 2003).

Figure 2 illustrates the keywords used in Step 3. Each 
of the keywords related to bioeconomy (blue) and circular 
economy (green) was combined with each of the keywords 
related to Sustainable Development Goals (gray). The key-
word combinations show articles that analyze bioeconomy 
and circular economy combined with SDGs.

In accordance with Kraus et al. (2022), the systematic 
literature review method encompasses a screening process. 
This process begins with the identification and elimination 
of duplicate results obtained from databases. Subsequently, 
abstract screening is employed to exclude studies that do not 
align with the research criteria. Finally, the remaining docu-
ments undergo full-text screening to ensure their relevance 
and suitability for inclusion in the review. In this sense, we 
conducted Step 3. We verified the adherence of 741 publi-
cations based on reading the title and abstract. Some arti-
cles were excluded because they did not consider the entire 
research topic (17 articles), they were editorials (12 arti-
cles), and they were written in the non-English language 
(11 articles). We also found that 52 articles were duplicated 
in bioeconomy and circular economy research areas. Then, 
the final database presents 649 publications.

In Step 4, the publications were classified according 
to bioeconomy and circular economy research areas, as 
well as at least one Sustainable Development Goal (SDGs 

1–17). This classification was necessary to create the 
citation network and bibliometric analysis. In Step 5, we 
selected the publication for the in-depth analysis. During 
this step, a complete reading of the 81 articles was made. 
Our number of articles for in-depth analysis is higher than 
the average (78 articles) of previous systematic literature 
reviews on the bioeconomy and circular economy (Arsova 
et al. 2022; Gil Lamata and Latorre Martínez 2022; Papa-
dopoulou et al. 2022; Wiebke Reim et al. 2019; Sarja et al. 
2021; Suchek et al. 2021). The in-depth analysis allowed 
us to identify research strategies (Step 6) and to perform 
the scope analysis (Step 7).

Finally, in Step 6, we conducted a structured review 
to present bibliometric, citation network, main research 
strategies, and scope analysis of bioeconomy and circular 
economy separately. Other authors pointed out that this 
approach is adequate to reveal research gaps and opportuni-
ties for future research (Step 8) (Alves & Mariano 2018; 
Ferraz et al. 2021; Mariano et al. 2015). In this sense, the 
bibliometric technique revealed the publication growth, the 
most relevant publications and authors, and the most rel-
evant journals for bioeconomy and circular economy. The 
network analysis was crucial to illustrate this research area’s 
main references and clusters. The primary research strategies 
analysis revealed the main methods used to investigate the 
problems of the bioeconomy and circular economy consider-
ing the SDGs.

Moreover, the exploration of sustainability approaches 
has been enriched by the contributions of various authors 
utilizing the multi-study technique (Lim 2023; Lim, Cia-
sullo, Douglas, & Kumar 2022). Notably, Lim et al. (2022a, 
b) employed a meta-systematic review approach, encom-
passing multiple studies, to examine the synergistic relation-
ship between Environmental Social Governance (ESG) and 
Total Quality Management (TQM). Similarly, Lim (2023) 
adopted a methodological approach incorporating multiple 

Fig. 2   Keywords used in this 
research “*” Replaces one or 
more characters of a word, 
for example “Econom*” also 
includes the expressions “Eco-
nomics” and “Economies”
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studies to assess the progress of consumption research and 
propose strategies aimed at inspiring consumers to embrace 
environmentally friendly practices while also promoting 
human well-being. Despite the significance of the multi-
study strategy in advancing sustainability research, our study 
offers a comprehensive analysis that encompasses the geo-
graphical scope, unit of analysis for each publication, and 
the most extensively investigated areas and sectors within 
the realms of bioeconomy (BE) and circular economy (CE) 
studies. By providing this valuable insight, our research 
expands the existing knowledge base and enhances under-
standing in these fields.

Results

This section presents the results of the bibliometric and sys-
tematic literature review analysis conducted in this study. A 
bibliographic database search of the Web of Science iden-
tified 649 publications relevant to bioeconomy and circu-
lar economy. Using bibliometric techniques, we analyzed 
this dataset and narrowed down the selection to 81 relevant 
publications for the systematic literature review. The review 
process involved a detailed analysis of 17 publications on 
bioeconomy and 67 publications on circular economy. This 
selection process was necessary to ensure that the number 
of publications under analysis represented the most relevant 
and up-to-date articles in both research areas.

Bibliometric analysis

Examining publication growth over time is one of the most 
critical aspects of bibliometric analyses. In our study, we 
observed a consistent increase in the number of publica-
tions related to the bioeconomy and circular economy in 
association with Sustainable Development Goals from 2007 
to 2022. Figure 3 depicts the number of articles published in 
each research community, indicating a steady upward trend 
in both areas over time.

In general (BE and CE), from 2007 to 2016, the number 
of publications was unimpressive. Interestingly, even after 
the Europe Commission reports (EC 2012; E. EC 2015), 
some years were necessary for studies on bioeconomy and 
circular economy linked to SDGs to appear. The curve pre-
sented exponential publication growth since 2017, which 
reveals an annual average rate of 202% (2017–2022). The 
bioeconomy curve did not present publications from 2007 
to 2015. However, from 2017 to 2022, we found 135 arti-
cles linking the bioeconomy to SDGs, representing an 
average publication growth of 109% per annum (p.a.). 
Moreover, the circular economy curve presents exponen-
tial growth since 2017, showing an average publication 
growth of 192% p.a. In this sense, the circular economy 

curve shows an increasing slope while the growth of publi-
cations in the bioeconomy shows relatively less substantial 
growth during the last years.

Academic journals are critical in disseminating knowledge, 
particularly to research communities and scientific audiences. 
Figure 4 highlights the number of publications per research 
area in the top 10 most relevant journals. For the bioeconomy 
community, Sustainability (Switzerland), New Biotechnol-
ogy, Renewable and Sustainable Energy Reviews, Journal of 
Cleaner Production, Science of the Total Environment, Forest 
Policy and Economics, Journal of Environmental Manage-
ment, Environment Development and Sustainability, Amfite-
atru Economic make up 50% of the publications found. For 
the circular economy community, the top 10 relevant journals 
are Sustainability (Switzerland), Journal of Cleaner Produc-
tion, Journal of Industrial Ecology, Resources Conservation 
and Recycling, Science of the Total Environment, Energies, 
Sustainable Production and Consumption, Journal of Envi-
ronmental Management, Applied Sciences-Basel, and Busi-
ness Strategy and the Environment, which make up 41.34% of 
the publications found. Remarkably, the analysis of scientific 
publications in various journals reveals only one published 
paper for bioeconomy (59) and 209 papers for circular econ-
omy. These findings suggest that these concepts are still frag-
mented in the literature and associated with diverse research 
approaches.

The application of citation analysis serves as a valu-
able tool for determining the significance of scientific 
publications. This study employed local citations to ana-
lyze the most frequently cited papers within the analyzed 
network. Table 2 showcases the most notable publications 
regarding local citations in the focus network. Utilizing 

Fig. 3   Publication growth per research area (bioeconomy and circular 
economy)
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local citations facilitated the identification of studies that 
occupy leading positions within the various analyzed 
clusters. It is important to note that recent papers may not 
have had sufficient time to accrue prominence (Mariano 
et al. 2015). The most locally cited article in the bioec-
onomy network was by Dietz et al. (Dietz et al. 2018). 
This study proposes strategies for promoting the expan-
sion of the bioeconomy to achieve Sustainable Develop-
ment Goals (SDGs) through effective governance tools. 
The most frequently cited article within the circular econ-
omy network was Schroeder’s (Schroeder et al. 2019), 
which examines the potential of the circular economy to 
address SDGs. Other notable publications include studies 
that analyze circular economy strategies and assess the 
impact of COVID-19 on the global economy and eco-
systems (Ibn-Mohammed et al. 2021), as well as inves-
tigations into the challenges and opportunities presented 
by biorefineries in the European Union to bolster bioec-
onomy (Hassan et al. 2019), among others.

Main research strategies and geographical analysis

This subsection analyzes the research strategies employed 
in the 81 publications selected for the in-depth analysis and 
the primary databases and methods used over the years. The 
reviewed articles are categorized into five research-method 
categories: (i) literature review; (ii) empirical-quantitative 
studies, which use quantitative techniques to draw general 
conclusions about a specific issue using a sample of obser-
vations; (iii) empirical-qualitative studies, which employ 
descriptive data analysis and/or discuss case studies; (iv) 
theoretical studies with quantitative analyses that develop a 
new theory and test it; and (v) theoretical-conceptual studies, 
which present new theoretical frameworks and conceptual 
models. These categories allow us to assess the dominant 
research methods used in the field and identify gaps and 
opportunities for future research (Fig. 5).

For both research communities (represented by gray 
bars), we found a predominance of literature review stud-
ies (70.37%), followed by empirical-quantitative (14.81%), 

Fig. 4   Most relevant journals: 
a bioeconomy; b circular 
economy
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empirical-qualitative (12.35%), theoretical studies with quan-
titative analyses (1.23%), and theoretical-conceptual studies 
(1.23%). The blue bars represent the bioeconomy community, 
which shows a high concentration of publications using the lit-
erature review method (82.35%), followed by empirical-qual-
itative (11.76%) and empirical-quantitative (5.88%) studies. 

No studies were found using theoretical studies with quanti-
tative analyses and theoretical-conceptual studies methods. 
The green bars represent the circular economy community, 
which presents most of its publications using the literature 
review method (67.19%), followed by empirical-quantitative 
(17.19%), empirical-qualitative (12.50%), theoretical studies 
with quantitative analyses (1.56%), and theoretical-conceptual 
studies (1.56%). In summary, Fig. 7 reveals a high concentra-
tion of studies using literature review as a research method, 
particularly in bioeconomy studies, and more empirical stud-
ies are needed for both research communities.

The present analysis focuses on studies that utilized a unit 
of analysis (as depicted in Fig. 6), which is crucial consider-
ing the limited employment of quantitative methods in the 
bioeconomy and circular economy fields.

Results indicate that the majority of studies investigat-
ing bioeconomy and circular economy are concerned with 
countries (50%), followed by companies or enterprises 
(20%), other regions (such as metropolitan areas, islands, 
etc.) (20%), municipalities or cities (6.67%), and finally, col-
leges and universities (3.33%). However, there is a dearth of 
research on regional development, particularly in the context 
of bioeconomy, as no studies analyzing regions were identi-
fied in this research community.

The limited number of regional studies in bioeconomy 
and circular economy research may be attributed to the 
dearth of available databases. Among the 81 publications 
analyzed, only two studies employed international data-
bases, such as the World Bank (Coscieme et al. 2020) and 

Table 2   The 10 most local cited papers according to the research 
community

Rank Bioeconomy Circular economy

Article Citation Article Citation

1 Dietz et al. (2018) 121 Schroeder et al. 
(2019)

408

2 Hassan et al. 
(2019)

121 Ibn-Mohammed et al. 
(2021)

243

3 Mak et al. (2020) 110 Kenne et al. (2012) 180
4 D’amato et al. 

(2020)
95 Nosratabadi et al. 

(2019)
151

5 Matharu et al. 
(2016)

95 Schandl et al. (2018) 145

6 Bell et al. (2018) 88 Van Zanten et al. 
(2018)

136

7 Sadhukhan et al. 
(2018)

77 Fatimah et al. (2020) 126

8 Teigiserova et al. 
(2019)

71 Bengtsson et al. 
(2018)

122

9 Barros et al. 
(2020)

71 Dantas et al. (2021) 118

10 Heimann (2019) 70 Haberl et al. (2019) 117

Fig. 5   Classification by research 
method
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the Eurostat (Rodriguez-Anton et al. 2019). Other studies 
relied on literature review tools such as Web of Science, 
Scopus, and Google Scholar, as well as other primary data-
bases, including Confederation of Navarre Entrepreneurs 
(Pla-Julián & Guevara 2019), Curaçao Environmental Sta-
tistics, and Curacao Tourism Board (Fuldauer et al. 2019). 
The lack of databases is consistent with other research gaps, 
such as the absence of longitudinal analyses that can provide 
insight into the evolution of the bioeconomy and circular 

economy over time. Furthermore, there is a limited number 
of studies that create indicators to offer policy recommenda-
tions on bioeconomy and circular economy, with only a few 
examples including the circular economy Index developed 
by Rodriguez-Anton et al. (Rodriguez-Anton et al. 2019), the 
Detrended Rate Matrix used by Ravanelli et al. (Ravanelli 
et al. 2018), and the indices for the lead recycling enterprise 
investigated by Pan et al. (Pan et al. 2019).

The present study further examined the geographical 
scope of the analyzed publications, as shown in Fig. 7. Out 
of the 81 studies analyzed, 31 were found to have a specific 
geographical focus, while 50 were classified as “not appli-
cable” or of a general nature.

Most studies with a specific focus analyzed Europe 
(48.39%) or Asia (25.81%). In comparison, a smaller num-
ber of studies presented a global analysis (6.45%) (Lan-
drigan et al. 2020), focused on South America (6.45%) 
(Pohlmann et al. 2020), or investigated countries with a 
strategy for bioeconomy (3.23%) (Dietz et al. 2018), devel-
oping countries (3.23%) (Schroeder et al. 2019), North 
America (3.23%) (Ravanelli et al. 2018), and OECD coun-
tries (3.23%) (Redlingshöfer et al. 2020). It is worth noting 
that bioeconomy publications were primarily focused on 
Europe (77.78%), which may be attributed to the European 
Commission reports and the availability of the Eurostat 
database for bioeconomy. In contrast, circular economy 
publications showed a more even distribution between 
Europe (36.36%) and Asia (31.82%). Nevertheless, Fig. 8 
highlights a gap in the literature regarding the analysis of 

Fig. 6   Classification by ana-
lyzed units

Fig. 7   Classification by geographical area
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developing nations (i.e., Latin America and Africa), which 
is crucial for guiding sustainable development in these 
countries.

Science mapping

This subsection presents world maps that depict the num-
ber of publications and citations for each research commu-
nity (Fig. 8). The use of dark colors in the maps indicates 
a higher number of citations or publications than lighter 
colors. The distribution of publications for bioeconomy 
across various regions is illustrated in Fig. 8a, which shows 
that Central Europe is more concentrated in terms of the 
number of publications when compared to other developed 
regions such as the USA and developing regions such as 
Latin America and Africa. Notably, even countries with 
bioeconomy development plans, such as Brazil, have low 
publication counts in this research area. Figure 8 b depicts 
a similar pattern, with a high concentration of citations 
observed in Central Europe, particularly in Germany. Fig-
ure 8 c portrays the number of publications dedicated to 
analyzing circular economy, indicating that this research 
area is more widely dispersed worldwide, with a high num-
ber of publications in Europe, the USA, India, China, and 
Australia compared to developing nations. Figure 8 d pro-
vides information on the number of citations for circular 
economy, which is concentrated in EU member nations 
and Australia.

Network analysis

Figure 9 presents the citation network generated from the 
649 papers selected for our analysis. The individual pub-
lications represent the nodes in the network, and the links 
between them are depicted by arrows that indicate the direc-
tion of knowledge flow, with the cited node pointing towards 
the citing node. The size of each node corresponds to its 
local citations in the network, which is determined by the 
absolute number of links that the publication has within 
the identified main papers in the network. Each research 
community is represented by a unique color, such as red 
representing bioeconomy and green representing circular 
economy.

The citation network presented in Fig. 9 provides insights 
into the interconnections between the identified clusters. The 
network is composed of two main clusters that are distrib-
uted among the bioeconomy and circular economy commu-
nities. Small clusters and articles without any connections in 
the network are not shown to simplify the visualization. The 
red cluster is associated with the bioeconomy and consists 
of publications that discuss the relevance of bioeconomy 
strategies in the context of Sustainable Development Goals 
(SDGs). For instance, Dietz et al. (Dietz et al. 2018) present 
a theoretical framework for bioeconomy and SDGs, while 
Hassan et al. (Hassan et al. 2019) analyze the transforma-
tion of biomass into bioenergy and bioproducts in the EU, 
highlighting the synergy of bioeconomy with climate change 

a) Bioeconomy according to the number of publications

c) Circular Economy according to the number of publications

b) Bioeconomy according to the number of citations

d) Circular Economy according to the number of citations

Fig. 8   Maps of number of publications and citations on bioeconomy and circular economy
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mitigation. Additionally, Mak et al. (Mak et al. 2020) discuss 
the role of the bioeconomy in reducing food waste.

On the other hand, the green cluster focuses on analyzing 
the circular economy and its relationship with SDGs. This 
cluster is led by Schroeder’s paper (Schroeder et al. 2019), 
which highlights the importance of the circular economy in 
achieving sustainable development. Bhatt et al. (Bhatt, Ghu-
man, and Dhir 2020) investigate the intellectual structure of 
sustainable manufacturing and its link with circular economy 
practices, while Dantas et al. (2021) compare the synergies 
between circular economy and Industry 4.0. Schandl et al. 
(2018) use the concept of Industrial Ecology to analyze global 
material flows and resource productivity. Although not well 
connected with the green cluster, D’Amato et al. (D'Amato 
et al. 2020) contribute to the idea of a circular bioeconomy.

In summary, the citation network depicted in Fig. 6 high-
lights a significant disconnect between the bioeconomy and 
circular economy communities, particularly regarding their 
contributions to Sustainable Development Goals (SDGs) 
research. Given the potential for mutual learning between 
these communities, we thoroughly analyzed 81 articles 
based on the most cited articles in the literature.

Scope analysis and discussion of main arguments

This subsection presents a scope analysis of the link 
between bioeconomy and circular economy with Sustainable 

Development Goals (SDGs). Our main arguments are based 
on the articles analyzed in this study. Our findings indicate 
that the link between bioeconomy and circular economy with 
SDGs is complex and multifaceted to explain Sustainable 
Development Goals. The articles under analysis highlight 
the need for a systemic and holistic approach to achiev-
ing sustainable development. The bioeconomy and circu-
lar economy are viewed as key drivers of sustainability, as 
they can contribute to reducing greenhouse gas emissions, 
efficiently using resources, and creating new job opportuni-
ties. The distribution of articles according to the Sustainable 
Development Goals is presented in Table 3. Each article was 
classified under at least one main SDG.

Our analysis suggests that the link between bioeconomy 
and circular economy with SDGs is not yet fully explored. 
While some articles explicitly address this relationship, oth-
ers do not. Additionally, we identified a lack of studies ana-
lyzing social aspects of sustainable development, such as 
reducing inequalities and poverty, which are fundamental 
to achieving SDGs.

Figure 10 depicts the interconnectedness between bio-
economy (blue), circular economy (green), circular bioec-
onomy (purple), and Sustainable Development Goals. The 
diagram highlights the limited attention that the bioeconomy 
and circular economy have given to specific areas of the 
17 Sustainable Development Goals, particularly the social 
aspects. It is worth noting that a combination of bioeconomy 

Fig. 9   Citation network
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and circular economy, referred to as circular bioeconomy 
by D’Amato (D'Amato et al. 2017, 2020), can expand the 
synergies between these two concepts and the Sustainable 
Development Goals, thereby providing a more comprehen-
sive approach.

Our analysis reveals that most articles concentrate on SDG 
12, Responsible Consumption and Production, representing 
27.73% of the articles reviewed. Additionally, some articles 
investigate the synergies between bioeconomy and circular 
economy with all SDGs, representing 14.64% of the total 
articles. Other frequently researched SDGs include SDG 9, 
Industry, Innovation and Infrastructure (13.41%), and SDG 
7, Affordable and Clean Energy (12.48%). On the other hand, 
some SDGs are not well-represented in the bioeconomy and 
circular economy literature. For instance, SDG 5, Gender 
Equality, accounts for only 0.77% of the articles reviewed. 
Similarly, SDG 15, Life on Land, and SDG 17, Partnerships 
to achieve the Goal, each represent only 0.62% of the arti-
cles reviewed. SDG 13, Climate Action, and SDG 16, Peace 
and Justice Strong Institutions, are also underrepresented in 
the literature, each accounting for only 0.46% and 0.31% of 
the articles reviewed, respectively. Finally, SDG 10, Reduced 
Inequalities, is not represented in any of the articles analyzed.

The bioeconomy community’s research focuses on sev-
eral Sustainable Development Goals (SDGs) as demon-
strated by the findings in Table 3. The primary focus is on 
SDG 7. Affordable and Clean Energy, accounting for 23.53% 
of the publications, followed by SDG 9 Industry, Innova-
tion and Infrastructure (21.32%), synergies between bioec-
onomy with all SDGs (19.12%), and SDG 12. Responsible 

Consumption and Production (8.09%). For instance, Hei-
mann’s research (Heimann 2019) suggests that bioeconomy 
may help achieve all SDGs, although there may be trade-offs 
between the SDG targets. Similarly, Ronzon and Sanjuan 
(Ronzon and Sanjuán, 2020) found that the bioeconomy 
strategy aligns with 53 targets in 12 of the 17 SDGs for the 
EU Member States. The authors revealed that clean energies 
(SDG 7), recycling (SDG 11), and ecosystem preservation 
(SDG 15) have positive correlations with most of the other 
bioeconomy-related SDGs. However, there are negative 
correlations between agro-biodiversity (SDG 2), domestic 
material consumption of biomass (SDG 8 and 12), agricul-
ture, and industrial developments (SDG 2 and SDG 9) and a 
wide array of bioeconomy-related SDG indicators.

Several authors have focused on the significance of bio-
economy in achieving specific Sustainable Development 
Goals (SDGs). For instance, Hassan et al. (2019) high-
lighted the importance of biorefineries in Europe to pro-
mote cost-effective conversion of lignocellulosic biomass 
into bioenergy and bioproducts, thereby contributing to 
SDG 7 (Affordable and Clean Energy). Sadhukhan et al. 
(2018) explored the prospects of innovative biorefinery 
systems in sustainable development in Malaysia, empha-
sizing the advantages of extracting recyclable, metal, high-
value chemicals, fuels, electricity, and bio-fertilizers from 
municipal solid or urban waste to achieve SDG 7. Similarly, 
D’Amato et al. (D'Amato et al. 2020) studied the principles 
of bioeconomy at the industry level to foster cost reduc-
tion, innovation, and competitiveness for Finnish SME 
companies, which could contribute to SDG 9 (Industry, 

Table 3   Distribution of articles 
by the main Sustainable 
Development Goals

Sustainable development goals (SDGs) BE % CE % BE + CE %

SDG 1. No poverty 3 2.21 11 2.14 14 2.16
SDG 2. Zero hunger 10 7.35 25 4.87 35 5.39
SDG 3. Good health and well-being 5 3.68 20 3.90 25 3.85
SDG 4. Quality education 1 0.74 18 3.51 19 2.93
SDG 5. Gender equality 1 0.74 4 0.78 5 0.77
SDG 6. Clean water and sanitation 2 1.47 33 6.43 35 5.39
SDG 7. Affordable and clean energy 32 23.53 49 9.55 81 12.48
SDG 8. Decent work and economic growth 3 2.21 16 3.12 19 2.93
SDG 9. Industry, innovation, and infrastructure 29 21.32 58 11.31 87 13.41
SDG 10. Reduced inequalities 0 0.00 0 0.00 0 0.00
SDG 11. Sustainable cities and communities 1 0.74 32 6.24 33 5.08
SDG 12. Responsible consumption and production 11 8.09 169 32.94 180 27.73
SDG 13. Climate action 2 1.47 1 0.19 3 0.46
SDG 14. Life below water 6 4.41 2 0.39 8 1.23
SDG 15. Life on land 1 0.74 3 0.58 4 0.62
SDG 16. Peace and justice strong institutions 2 1.47 0 0.00 2 0.31
SDG 17. Partnerships to achieve the goal 1 0.74 3 0.58 4 0.62
All SDGs 26 19.12 69 13.45 95 14.64
Total 136 100.00 513 100.00 649 100.00
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Innovation, and Infrastructure). The authors concluded that 
SMEs play a crucial role in transitioning to bioeconomy 
due to their flexibility, dynamism, and capability of gener-
ating innovations. Lokko et al. (2018) explored the poten-
tial of biotechnology to transform developing nations into 
industrialized ones, demonstrating that bio-based indus-
tries ensure sustainability and reduce negative environmen-
tal impacts, which is relevant to SDG 9. Other studies have 
highlighted the significance of bioeconomy in achieving 
SDG 12 (Responsible Consumption and Production). For 
instance, Cubas et al. (Cubas, Bianchet, Reis, & Gouveia 
2022) identified the excessive use of petroleum derivatives 
in cosmetics, which bioeconomy practices could mitigate. 
Overall, these studies show that bioeconomy can contribute 
significantly to achieving several SDGs, including SDG 7, 
SDG 9, and SDG 12.

Nevertheless, it is important to note that the bioeconomy 
community overlooks other SDGs, including SDG 4 Quality 
Education, SDG 5 Gender Equality, SDG 15 Life on Land, 
SDG 17 Partnerships to achieve the Goal, SDG 13 Climate 
Action, SDG 16 Peace and Justice Strong Institutions, and 
SDG 10 Reduced Inequalities, with less than 2% of publica-
tions for each. For example, Onpraphai’s study (Onpraphai 
et al. 2021) is the only one to focus on the significance of 
education and learning for the bioeconomy, while Baublyte’s 
study (Baublyte et al. 2019) provides a distinctive perspec-
tive by exploring the viewpoints of female leaders in the 
forest industry concerning gender diversity in the context 
of the forest-based bioeconomy approach. These findings 
reveal that further research is necessary to provide a more 
comprehensive understanding of how bioeconomy relates to 
the less studied SDGs. In this regard, this study provides a 

Fig. 10   Relationship between bioeconomy (blue), circular economy (green), circular bioeconomy (purple), and Sustainable Development Goals
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starting point for researchers to investigate the potential con-
tributions of bioeconomy to achieving social SDGs, while 
considering the interdependencies between different goals.

The circular economy community primarily focuses 
on SDG 12, Responsible Consumption and Production 
(32.94%). In fact, the United Nations Sustainable Develop-
ment Goals (SDGs) website recognizes the circular economy 
(CE) as a key component of knowledge resources for SDG 
12. In addition, all SDGs connected with circular economy 
represent 13.45% of the publications under analysis, fol-
lowed by SDG 9, Industry, Innovation, and Infrastructure 
(11.31%); SDG 7, Affordable and Clean Energy (9.55%); 
and SDG 6, Clean Water and Sanitation (6.43%). However, 
less attention has been given to the SDGs of SDG 1, No 
Poverty (2.14%); SDG 5, Gender Equality (0.78%); SDG 
15, Life on Land (0.58%); SDG 17, Partnerships to achieve 
the Goal (0.58%); SDG 14, Life Below Water (0.39%); and 
SDG 13, Climate Action (0.19%). Strikingly, no studies were 
found to have focused on SDG 16, Peace and Justice Strong 
Institutions, and SDG 10, Reduced Inequalities.

Several studies have investigated the role of the circular 
economy in dealing with the challenges of achieving SDG 
12 (Responsible Consumption and Production). For instance, 
Kenne et al. (Kenné et al. 2012) explored the use of produc-
tion planning and control involving combined manufacturing 
and remanufacturing operations within a closed-loop reverse 
logistics network. Van Zanten et al. (2018) focused on the 
use of animal source food to control livestock, while Goyal 
et al. (Goyal et al. 2018) examined the alignment and manage-
ment of resource flows across the value chain by integrating 
reverse logistics, design innovation, collaborative ecosystem, 
and business model innovation. Other studies have analyzed 
the synergies between nanotechnology and circular economy 
(Gottardo et al. 2021) and the potential of circular economy 
to boost innovation ecosystems and industrial sustainability 
(Tolstykh et al. 2020), which help achieve SDG 9 (Industry, 
Innovation and Infrastructure). Moreover, circular economy 
helps achieve SDG 7 (Affordable and Clean Energy) through 
smart and efficient energy systems (Pietrzak et al. 2022) and 
SDG 6 (Clean Water and Sanitation) using reuse of drink-
ing water treatment sludges (Dias et al. 2021) and smart drip 
irrigation systems (Abdelzaher and Awad 2022). These find-
ings are in agreement with Rodriguez et al. (Rodriguez-Anton 
et al. 2019) and Schroeder et al. (Schroeder et al. 2019), who 
asserted that CE has great potential for job creation and pro-
motion of sustainable models, particularly in the pursuit of 
SDGs 6, 8, 9, 11, 12, 13, 14, and 15.

Despite the increasing interest in circular economy (CE), it 
is still unclear how it addresses important concepts related to 
Sustainable Development Goals (SDGs). While CE is com-
monly associated with SDG 12 — Responsible Consumption 
and Production, it has been found that some SDGs are under-
represented, such as those promoting economic growth and 

jobs (SDG 8 Decent Work and Economic Growth), eliminat-
ing poverty (SDG 1 No Poverty), improving sustainable food 
production (SDG 2 Zero Hunger), and improving biodiversity 
protection in the oceans (SDG 14 Life Below Water) and on 
land (SDG 15 Life on Land) (Schroeder et al. 2019). Limited 
attention has been given to some SDGs, which may hinder 
the development and implementation of CE policies that aim 
to tackle poverty (Shikwambana et al. 2021), gender inequal-
ity (Khalikova et al. 2021), and life below water (Pauna & 
Askham 2022). In fact, some CE studies question the suit-
ability of the concept to deal with the complexities and inter-
dependencies of sustainable development and worry about 
potential negative impacts on social inclusion and climate 
change (Sehnem et al. 2019a, b) (Sehnem et al. 2019a, b). 
Therefore, a more comprehensive and integrated approach is 
needed to address the broader range of SDGs and ensure that 
CE policies promote sustainable development.

Finally, while the bioeconomy and circular economy lit-
erature does tend to focus on some SDGs more than others, 
this does not mean that these are the only areas of research 
that are important for achieving sustainable development. It 
is necessary to explore the connections between the differ-
ent SDGs, including those that are less researched, and how 
bioeconomy and circular economy can contribute to their 
achievement. Future research could explore the potential of 
green growth approaches and other environmental aspects 
that have not been fully considered in the literature. Over-
all, our study contributes to understanding the link between 
bioeconomy and circular economy with SDGs. However, 
we recognize that further research is needed to deepen our 
understanding of this relationship.

Literature gaps

The current study conducted a systematic literature 
review, which revealed various potential avenues for future 
research on the bioeconomy and circular economy in the 
context of Sustainable Development Goals. The analysis 
identified ten significant research gaps, presented in detail 
in Table 4. These gaps encompass a range of issues, includ-
ing but not limited to the need for longitudinal analyses, 
the dearth of regional studies, insufficient use of quantita-
tive research methods, lack of available databases, inad-
equate attention to developing indicators, and the need for 
more research on developing countries. Identifying these 
research gaps highlights the potential for future studies to 
make essential contributions to the understanding of bio-
economy and circular economy and their relationship with 
sustainable development.

We have divided these gaps into four aspects:

Theory  Our systematic literature review highlights a notable 
research gap concerning the examination of the relationship 
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between the bioeconomy (BE) and circular economy (CE) 
research communities (D'Amato et al. 2017; Ferreira Grego-
rio et al. 2018; Salvador et al. 2022). Addressing this limi-
tation is crucial as it enhances our comprehension of how 
these two fields can be integrated to effectively contribute 
to sustainable development. In light of this, we advocate 
for greater collaboration and cooperation among the inter-
national scientific community working on BE and CE to 
address Gap 1.

Moreover, our analysis revealed a significant oversight 
within the bioeconomy research field regarding the social 
dimensions of the Sustainable Development Goals (SDGs) 
(Baublyte et al. 2019; Tóth & Zachár, 2021). This find-
ing holds great importance as it presents a challenge for 
the scientific community to substantiate the relevance 
of bioeconomy in fostering improved social conditions 
within countries. Addressing Gap 2 necessitates allocat-
ing research funds specifically dedicated to projects that 
explore the social dimensions of bioeconomy. By support-
ing such initiatives, the scientific community can contrib-
ute to filling this research gap and furthering our under-
standing of the social implications and potential benefits 
associated with bioeconomy.

Missing topics  The Missing Topics aspect revealed a scar-
city of studies that explore the social dimensions of the 
Sustainable Development Goals (SDGs) (e.g., reducing 
inequalities, poverty, achieving zero hunger, gender, health, 
and education). To bridge Gap 3 and Gap 4, international 
journals could consider proposing special issues and imple-
menting other strategies to encourage a higher number of 
studies analyzing the interconnectedness between BE, CE, 
and social aspects. By undertaking these measures, the aca-
demic community can advance our understanding of the 
social implications and impacts of BE and CE, fostering 

progress towards achieving the broader objectives of sustain-
able development.

Additionally, our analysis revealed a notable research gap 
in the literature concerning the examination of bioeconomy 
and circular economy in developing regions. Specifically, 
there is a dearth of studies that assess the significance of 
these concepts in Latin America and Africa. Notewor-
thy, certain developing regions possess significant forest 
resources. For example, the Amazon rainforest in Brazil 
faces numerous environmental and social challenges (Lapola 
et al. 2023). Bridging Gap 5 requires international collabora-
tion and cooperation between researchers from both devel-
oped and developing areas. Studies focused on developing 
countries hold the potential to provide valuable insights for 
policymakers and contribute to the advancement of sustain-
able development in these regions.

Data  Our findings indicate that both the bioeconomy and 
circular economy research communities face challenges in 
accessing worldwide databases. However, it is notewor-
thy that the European research community benefits from 
the availability of the Eurostat database (Rodriguez-Anton 
et al. 2019; Ronzon and Sanjuán, 2020). The availability 
of regional data plays a crucial role in conducting empiri-
cal tests and formulating targeted regional policies. Conse-
quently, the support of governments is vital for the develop-
ment of regional databases to address Gap 6 and provide 
essential data for these research communities.

Furthermore, our analysis revealed a scarcity of studies 
focused on creating economic, social, and environmental 
indicators for bioeconomy and circular economy. However, 
the existence of regional databases would empower scien-
tists to develop and measure these indicators effectively. 
Addressing Gap 7 is of utmost importance since indicators 

Table 4   Literature gaps

Category Gaps

Theory G1. There are relatively few studies connecting bioeconomy and circular economy
G2. The bioeconomy community tends to omit social aspects, although it assumes positive effects through creating jobs

Missing topics G3. Few studies analyze social SDGs (i.e., reducing inequalities, poverty, zero hunger, etc.)
G4. More studies analyzing inequalities, gender, health, and education are needed for both communities
G5. There is a lack of studies analyzing developing regions (i.e., Latin America, and Africa, among others)

Data G6. There are no available global databases providing information on bioeconomy and circular economy
G7. A very limited number of studies have created economic, social, and/or environmental indicators for bioeconomy and 

circular economy
Method G8. There is a lack of quantitative studies applying mathematical and statistical models for both bioeconomy and circular 

economy
G9. No studies were found analyzing bioeconomy and circular economy over the years
G10. There are relatively few studies analyzing regional data within a country
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serve as critical tools for analyzing the progression of these 
concepts over time, making comparisons between countries 
or regions, and formulating policy recommendations. By 
tackling this research gap, researchers can enhance their 
ability to track and evaluate the advancements and impacts 
of bioeconomy and circular economy, facilitating evidence-
based decision-making and policy formulation.

Method  The research communities in bioeconomy and cir-
cular economy employ inconsistent methods, potentially 
impeding comparability and limiting opportunities for inte-
grated analysis. Gap 8 highlights the scarcity of quantita-
tive studies utilizing mathematical and statistical models to 
investigate both concepts, which are vital for elucidating the 
interplay and impact between the two. However, conduct-
ing such research necessitates the availability of regional 
databases, as the increasing number of quantitative studies 
relies on robust data sources. The lack of quantitative studies 
and databases also poses challenges for longitudinal stud-
ies, inhibiting the assessment of the transition and progress 
of bioeconomy and circular economy over time (Gap 9). 
Furthermore, Gap 10 underscores the need for studies that 
analyze regional data within a country. This is particularly 
important for regions characterized by significant social, 
economic, and environmental heterogeneity, as tailored 
policy recommendations are required to address their unique 
challenges and opportunities.

In summary, this study contributes to the advancement 
of theory and practice in the domains of circular economy 
(CE) and bioeconomy (BE) through the utilization of a lit-
erature review method. By analyzing relevant articles and 
establishing connections with prominent research topics, we 
discovered limited interconnectivity between two distinct 
clusters, underscoring the significance of closer integration 
and collaboration. Additionally, our systematic literature 
review shed light on several limitations, including a scar-
city of quantitative articles, restricted database coverage, 
and limited geographical representation. These findings 
highlight the need for further exploration in these areas, 
particularly with regard to social Sustainable Development 
Goals (SDGs).

Final remarks

In conclusion, our systematic literature review of bioec-
onomy and circular economy research in the context of 
Sustainable Development Goals has revealed several key 
findings and research gaps. Our study found that there is 
a limited number of studies that link the two clusters, bio-
economy and circular economy, and that there is a lack of 
databases available to researchers. Additionally, there are 

discrepancies in the methods adopted between the clusters. 
These findings suggest a need for more collaboration and 
standardization in research approaches between the two 
fields.

Furthermore, our review revealed that most of the stud-
ies focus on Europe and Asia, with a significant lack of 
research on developing regions. This gap is significant 
because bioeconomy and circular economy policies can 
tremendously impact developing countries, where sustain-
ability challenges are more prominent. Therefore, research-
ers need to investigate the potential benefits and challenges 
of the bioeconomy and circular economy in these regions. 
Our review also highlighted a lack of attention to social 
aspects such as reducing inequalities, poverty, and zero 
hunger. Incorporating social dimensions into bioeconomy 
and circular economy research could help develop policies 
that address these issues and promote sustainable develop-
ment more effectively. Additionally, our review identified a 
scarcity of longitudinal studies and the creation of indica-
tors to provide policy recommendations on bioeconomy 
and circular economy.

This study has identified several limitations that could 
provide directions for future research. One limitation is 
associated with using bibliometric methods and keywords 
as the sole elements of analysis to examine the contribu-
tion of conceptual domains in different SDGs. While this 
approach effectively identified patterns and trends in the 
literature, it may not have captured all relevant studies 
or domains. To overcome this limitation, future studies 
could consider incorporating other sources of research 
material, such as conference proceedings, books, and 
book chapters, as well as using alternative methods for 
analysis. Another limitation is the narrow focus on sci-
entific articles published between 2007 and 2022, which 
excludes potentially relevant studies outside this time 
frame. Expanding the scope to include a broader range of 
research material and a longer time horizon could provide 
a more comprehensive understanding of the relationship 
between green growth approaches and the SDGs. Moreo-
ver, the analysis did not include all environmental aspects 
(i.e., green growth), which is another limitation. Future 
research could explore alternative methods of analysis, 
incorporate a broader range of research material and a 
longer time horizon, and consider additional environmen-
tal factors to deepen our understanding of the linkages 
between bioeconomy and circular economy approaches 
and the SDGs. Such research can help to advance sus-
tainable development agendas and promote the transition 
towards a more sustainable and equitable future. Finally, 
our systematic literature review provides an overview of 
the current state of research in bioeconomy and circular 
economy, highlighting the need for more research and 
collaboration to achieve Sustainable Development Goals.
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