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Abstract 

The concept of Bioeconomy is associated with sustainable development changes both in production and 
consumption systems. For this reason, this research was carried out with the objective to describe the 
scientific production related to the different strategic groups’ perceptions about Bioeconomy and to group 
the existing literature into thematic clusters. Initially, in this bibliometric study, 67 articles were selected 
from the Scopus database based on the words “Bioeconomy” and “Perceptions”. Later, the VOSviewer 
software, version 1.6.18, was used to perform the bibliometric analysis. The results revealed the existence 
of four clusters. The first cluster included articles about Bioeconomy on the perspective of the timber 
strategic sector and of the different actors in the field of forestry action closest to the Bioeconomy field. 
The second cluster included articles related to the perception about Bioeconomy by Civil Society, in 
general, and higher education students, in particular, as well as their opinions on the importance of the 
forestry sector for the Bioeconomy. The third cluster comprised the articles that consider the Bioeconomy 
to be the innovative way to go to ensure the sustainability of the planet, therefore highlighting the 
importance of knowing the perceptions and raising awareness of all strategic groups to ensure the 
successful transition to the Bioeconomy. Finally, the fourth cluster included articles related to the 
consumer attitudes and behaviours regarding the acceptance of new biofood products resulting from the 
Circular Economy. 

Keywords: Perceptions, Bioeconomy, Stakeholders, Bibliometric analysis, Scopus database. 
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Introduction 

 
Bioeconomy and Circular Economy themes are at 
the top of political agendas in many countries 
(Moosmann et al., 2020). Proof of this is the large 
number of policies and strategies formulated on 
the Bioeconomy that affect all areas of life and the 
economy and that require broad social support 
(Hafner et al., 2020). The application of these 
concepts aims to improve a number of 
sustainability challenges, such as raw material 
shortages and global warming (Temmes & Peck, 
2020; European Commission, Directorate-General 
for Research and Innovation, 2018), population 
growth, food security, poverty and health 
(McCormick & Kautto, 2013; European 
Commission, Directorate-General for Research 
and Innovation, 2018). These concepts are 
perceived as fundamental tools for sustainable 
and inclusive economic growth and job creation 
(European Union, Joint Research Centre, 2018). 
The transition to the Bioeconomy is also seen as a 
means to achieve industrial competitiveness 
(Oriama & Pyka, 2021). 
 
The concept of Bioeconomy is associated with 
sustainable development changes and involves 
transitions in both production and consumption 
within systems. Many of these transitions are 
related to the use of renewable resources, for 
example forest biomass, to meet basic needs such 
as food, energy and housing. However, all 
stakeholders must be aware of the Bioeconomy so 
that they can successfully contribute to this 
transition. Furthermore, of all the stakeholders, 
the future generation is particularly important, as 
they are also the managers of this area in the near 
future. Society's awareness and perception of the 
Bioeconomy, Biologically Based Products and 
Processes and the sustainable use of resources can 
contribute to environmental sustainability, but 
intensified efforts are needed to increase their 
public acceptance (Wozniak, Tyczewska & 
Twardowski, 2021). 
 
As argued by Dieken et al. (2021), the lack of 
collective ecological concerns, reflected in the 
scarce existing research on civil society actors, 
suggests a gap between the Bioeconomy as a 
concept of sustainability and the perceptions of 
the actors involved, being essential, a more active 
participation and strength of the Society, both in 

research and in policy-making. In this context, the 
Media can function as agents of change and 
contribute to the acceptance of the Bioeconomy 
through the dissemination of successful 
experiences of innovation and valorisation, 
adopting a transformative social vision that gives 
relevance to the interconnection between multiple 
actors, multifunctionality and rural development 
(Sanz-Hernández et al., 2020). According to Macht 
et al. (2022), the perception of a Bioeconomy 
transition depends on the specific technologies 
that will be implemented and the way these 
technologies are communicated to the general 
public. Successful information campaigns must 
not only highlight the benefits, but also discuss 
challenges and potential conflicts so that they can 
be trusted by citizens. 
 
Therefore, it is proposed to carry out a 
bibliometric analysis by the method of binary 
counting, using the technique of co-occurrence of 
words, with the objective of grouping the existing 
literature into clusters, to know in a broader and 
deeper way the themes developed, in the 
literature, within the scope of perspectives on 
Bioeconomy and to identify the main lines of 
research on this topic. 
 
This article is organized into five sections. In the 
first section, the theme is justified, the objective is 
described, a brief reference is made to the 
methodology used and the structure of the article 
is presented. The second section organizes the 
literature review on the perspectives about 
Bioeconomy. The third section describes the 
methodology used in this research. The fourth 
section describes and discusses the results. 
Finally, the fifth section presents the conclusions, 
suggests guidelines for future research and points 
out the limitations of this research. 
 
Theoretical Framework 

 
Bioeconomy can be considered an area dependent 
on Economics. A complex area of which three 
essential elements are part, namely, knowledge, 
renewable biomass and application integration 
(Stern et al., 2018a), which involves several 
sectors of activity, namely, Agriculture, Forestry, 
Fisheries, Food, Feed, Pulp and Paper Production, 
Chemical, Biotechnology and Energy Sectors, 
Service and Consumer Sectors (Wozniak, 
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Tyczewska & Twardowski, 2021). The transition 
to a bio-based economy has been accompanied by 
an increasing demand for biomass resources, in an 
attempt to meet the need to replace fossil fuels 
with a more sustainable production of consumer 
goods, chemicals and energy (Wensing, Carraresi 
& Bröring, 2019), simultaneously providing food 
security and biomass as a renewable raw material 
for industry (Lokko et al., 2018). 
 
Bioeconomy has been presented as a potential 
answer to some of the issues facing modern 
humanity, namely, climate change, industrial 
restructuring, food security, health and energy 
security (Grubor, Milicevic & Djokic, 2018). 
According to Urmetzer et al. (2022), Bioeconomy 
provides a framework for potentially effective 
solutions in economic development that address 
major global challenges through the increased use 
of biological resources, renewability and 
circularity. A path to take to achieve a more 
equitable, environmentally correct and future-
proof economy, but which depends heavily on the 
regulatory barriers imposed by Science, Society 
and Business (Urmetzer et al., 2022). In the 
opinion of Dieken and Venghaus (2020), its 
implementation depends not only on new 
products and production processes, but also on 
the balance of different interests, values and 
interpretations of the concept. The lack of 
inclusion of the perceptions of social actors can 
result in a lack of acceptance and commitment to 
the Bioeconomy at the consumer or citizen level 
(Ramcilovic-Suominen & Pülzl, 2016). The scarcity 
of scientific studies that include social issues in 
relation to the Bioeconomy makes the transition 
from the current model of organization of 
Societies to the Bioeconomy a failure (Masiero et 
al., 2020). In this sense, among all the actors, the 
future generation is particularly important. To 
make predictions about the future development of 
Bioeconomy, it is necessary to understand the 
perception of the future generation of 
stakeholders, namely, higher education students 
in areas related to Bioeconomy. 
 
Dallendorfer et al. (2022) developed a study in 
Germany directed to civil society. This study 
aimed to understand the general public's 
understanding of the term Bioeconomy, citizens' 
level of knowledge, fears and expectations, as well 

as identifying factors that explain their attitudes 
towards Bioeconomy. The results indicated that 
citizens are not very familiar with the concept, 
however, the ideas underlying the Bioeconomy 
are widely appreciated. According to the authors, 
support for a sustainable Bioeconomy is strongly 
related to expectations not only of economic 
benefits, but especially of environmental benefits. 
Furthermore, the support to Bioeconomy is linked 
to beliefs that reflect environmental concerns and 
pro-environmental behaviour. 
 
Taking into account the research carried out 
among future strategic groups, reference can be 
made to the study carried out in Slovakia by 
Výbošt'ok et al. (2022) which aimed to analyse the 
perceptions of Bioeconomy involving 398 
students (bachelor and master) from the 
Technical University of Zvolen, from three courses 
related to Bioeconomy (forest sciences, wood 
sciences and natural resource management). The 
results showed that more than two thirds of the 
respondents had already heard about 
Bioeconomy. The three main sources of 
information were the news, university courses 
and the Media. Only forest science students 
indicated greater diversity in the identified 
sources of information. The perceived 
contribution of the Bioeconomy of the different 
sectors is substantially the same regardless of the 
course they attended. Furthermore, at the 
European level, the bioenergy, biofuels and 
forestry sectors were “often” indicated as 
contributing to the Bioeconomy, while the 
agricultural sector was indicated “less frequently”. 
Regarding the perceived importance of forestry 
for the Bioeconomy, students reported that it was 
of “greater importance”. In general, students 
perceive that the development of Bioeconomy 
based on the forest sector allows and favours the 
sustainable management of the forest. These 
results were similar to those found in an 
exploratory study carried out by Masiero et al. 
(2020) which included 1400 students (bachelor 
and master) enrolled in 29 universities in nine 
European countries, namely, North (Finland and 
Sweden), Midwest (Austria, Germany and France), 
South (Italy and Spain) and Eastern Europe 
(Slovakia and Russian Federation) that offer 
courses in forest science. According to the results, 
about 70% of the respondents have already heard 
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about Bioeconomy, mainly through university 
courses. Students perceive forestry as the most 
important sector for the Bioeconomy. However, 
the extent of forestry's perceived importance 
varied between countries, with significant 
differences between country groups along the 
North-South European axis. 
 
Another study, carried out in Finland, analysed 
students' perceptions of their familiarity with the 
use of wood in the construction of multi-storey 
buildings and related these perceptions to 
consumption styles (Kylkilahti et al., 2020). 
Apparently, expenses and ecological awareness 
are associated with a positive perception on the 
part of consumers. On the other hand, the increase 
in knowledge and awareness, for example about 
the use of wood in construction, together with the 
increase in environmentally conscious consumers, 
focus public attention on central issues of the 
sustainable Bioeconomy. Stern et al. (2018a) 
carried out a survey that was based on 456 
interviews with students, employees, farmers and 
pensioners residing in Austria and whose 
objective was to analyse the perceptions of the 
Bioeconomy by individuals from different social 
groups. This study revealed that of the different 
social groups analysed, farmers seemed to be the 
most sceptical, critical and negative in relation to 
the Bioeconomy, while individuals with a strong 
attitude towards ethical consumption had a more 
positive perspective. Also, sustainable 
consumption was mentioned as an important 
topic of Bioeconomy by all participants. In the 
opinion of Rossi and Hinrichs (2011), scepticism 
about the social impacts of the agricultural 
bioeconomy results most often from observations 
of corporate control in agriculture in general. 
 
In summary, Bioeconomy is considered a strategic 
concept of sustainable development with high 
potential that allows the implementation of 
current economic objectives through the adoption 
of new technological solutions, with reduced use 
of natural resources and reduced environmental 
impact (Krajewski, 2019). As one of the primary 
goals, sustainable green growth, the Bioeconomy 
depends heavily on the agricultural, food and 
forestry sectors (Grubor, Milicevic & Djokic, 
2018). 
 
 

Research Methodology 

This is a quantitative study that involved the 
development of a bibliometric analysis based on a 
bibliographic search carried out in June 2022, 
which focused on the publications available in the 
Scopus database. In the search, only publications 
that contained, in the title, abstract or keywords, 
the “Bioeconomy” and “Perceptions” words were 
considered (105 results). Subsequently, a filter 
was used, limiting the search to three major 
scientific areas, namely, Environmental Sciences; 
Social Sciences and Agriculture; and Biological 
Sciences, with 81 publications being counted. 
Finally, only documents of the “Article” and 
“Review” type were considered, subject to blind 
peer review, totalling 67 articles. 

Initially, a descriptive analysis was done, involving 
the calculation of absolute and relative 
frequencies and growth rates of the following 
variables: (1) articles published by year and 
number of citations, (2) publishing sources; (3) 
authors' affiliation (institutions); (4) nationality of 
the authors (countries); (5) subject field, and (6) 
publications by funding agency. Growth rates 
were calculated for the number of articles 
published and number of citations in the period 
under study, that is, from 2011 to 2022. 
Subsequently, to group the literature into clusters, 
the VOSviewer software, version 1.6.18, was used. 
In this context, the binary counting method and 
the technique of co-occurrence of words were 
used to select only the documents in which the 
words appear. 

In the case of binary counting, the “Occurrences” 
attribute indicates the number of documents in 
which a word appears at least once (Santos, Neto 
& Filho, 2016). In this work, the minimum number 
of occurrences was set at five. In summary, the 
unit of analysis was the article and the variables 
corresponded to the words included in the title, 
abstract and keywords. These procedures aimed 
to contribute to the construction of a map that 
showed the associations between the various 
words and their grouping into thematic clusters. 
This methodology analyses the distance between 
the various words selected. The smaller the 
distance between two words, the stronger the 
association between them (van Eck & Waltman, 
2011). On the map, the colours represent the 
different thematic clusters, and words with the 
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same colour are part of the same cluster and, 
therefore, are more strongly associated to each 
other compared to words of different colour. 

Results and Discussion 

The results are presented in two subsections. 
Initially, the results of the descriptive analysis are 
presented, namely, the evolution of articles 
published from 2011 to June 2022 as well as the 
evolution of the number of citations in the same 
period; the top-5 of editorial sources with more 
publications, the top-5 of the authors' affiliation 
institutions, the top-5 of the number of articles 
published by scientific area and the top-5 of the 
funding agencies. Subsequently, the scientific 
contributions of the articles that are part of the h-
index are presented. Finally, the co-occurrence 
map generated by the VOSviewer software is 

presented, which groups the existing literature on 
perceptions about Bioeconomy into clusters. 

Descriptive Analysis 

As already mentioned, 67 articles were selected. 
Figure 1 shows that the last 3 years were the most 
relevant, both in terms of published articles and in 
terms of the number of citations. It should be 
noted that, in 2022, only the first 5 months of the 
year were included in this analysis. However, the 
number of citations is already over one hundred 
and a half. The first publications are dated from 
2011 (3 articles and 2 citations). Over the period 
under analysis, annual average growth rates of 
10.5% and 48.7% were recorded in the number of 
published articles and in the number of citations, 
respectively. 

 

Fig 1. Evolution of the number of published articles and citations 

 

Regarding the publishing sources, 32 were 
identified. Figure 2 shows the top-5 of the 
publications’ sources. As can be seen, the journal 
with the highest number of publications is 
Sustainability (Switzerland) (10 out of 67), that is, 
14.9%. This journal publishes articles that fall into 
the following areas of study: (1) Social Sciences: 
Geography, Planning and Development; (2) 
Environmental Science: Environmental Science 
(miscellaneous); (3) Computer Science: Computer 

Science (miscellaneous); (4) Engineering: Building 
and Construction; (5) Social Sciences: 
Management, Monitoring, Policy and Law; (6) 
Computer Science: Computer Networks and 
Communications; (7) Energy: Energy Engineering 
and Power Technology; (8) Computer Science: 
Hardware and Architecture; (9) Energy: 
Renewable Energy, Sustainability and the 
Environment. 
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Fig 2. Top-5 of publication sources 

 

Among the authors’ affiliation institutions, the one 
that stands out the most, out of 104 identified 

institutions, is the University of Helsinki (14.9%), 
an institution of great notoriety located in the city 
of Helsinki, in Finland (Figure 3). 

 

Fig 3. Top-5 of the authors' affiliation institutions 

 

The authors of the articles are associated with 21 
nationalities. Four countries stand out with the 
number of articles published above 10%, namely, 

Germany which registered the highest percentage 
of publications (29.9%), followed by Finland 
(23.9%), Austria (11.9 %) and the United States 
(10.4%), as shown in Figure 4. 
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Fig 4. Top-5 of authors' nationalities (countries) 

 

Regarding the scientific areas of the published 
articles, 14 scientific areas were identified. The 
five areas with the greatest representation in 
terms of publications were Environmental 

Sciences (73.1%), Social Sciences (44.8%), Energy 
(43.3%), Agricultural and Biological Sciences 
(38.8 %) and Engineering (16.4%), as shown in 
Figure 5. 

 

Fig 5. Top-5 of articles published by scientific area 

 

54 funding agencies were identified. Funding 
resulted from programs and/or institutions such 

as the European Commission, Horizon 2020 
Framework Program, among others (Figure 6). 
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Fig 6. Top-5 of funding agencies 

 

Table 1 shows the studies included in the h-index, 
that is, the number of articles by a given author 

with at least the same number of citations (Costas 
& Bordons, 2007). The h-index totalled 15 
publications. 

 

Table 1: H-index of literature on strategic groups’ perspectives about bioeconomy, Scopus  

 

Author 

(date) 

Methods Contributions Cit. 

1. Zabaniotou 
(2018) 

Review Presents a multidisciplinary and comprehensive review of 
recently published articles, from the legal, technical, economic 
and environmental perspectives of bioenergy. Highlights the role 
of bioenergy in the transition to a waste-based Circular 
Economy. Discusses three dimensions of sustainability 
(environmental, economic and social), presenting some 
thermodynamic (energy, exergy, emergy) and environmental 
indicators applied to bioenergetic systems. 

68 

2. Rossi and 
Hinrichs (2011) 

Qualitative Examines the perspectives of 48 participants, farmers and non-
farmers, in two bioenergy projects, on the opportunities, 
disadvantages and compensations of the agricultural 
bioeconomy for the rural population and their respective 
locations. 

56 

3. Giurca and 
Späth (2017) 

Qualitative Presents an empirical analysis of the development of 
lignocellulosic biorefineries in Germany, as well as the 
perspectives and implications for the forestry and timber sector. 

50 

4. Hurmekoski, 
Pykäläinen and 
Hetemäki (2018) 

Review Establishes measures to achieve the goals, by 2030, related to 
green construction in Finland, namely, tripling the market share 
of wood construction, doubling the added value of the industry 
and reducing the environmental impact of construction by 30%. 
The results obtained point to two alternative paths: (1) gradual 
increase in competition and the consequent increase in 
credibility among construction professionals; and (2) moving 
down the construction value chain and introducing more direct 

37 
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support measures. Achieving the targets was considered more 
likely by following the latter path, but was considered 
unattractive by industry stakeholders. 

5. Zeug et al. 
(2019) 

Qualitative Promotes a series of workshops with stakeholders on the 
relevance of meeting sustainable development goals and the 
importance of successfully making an effective transition to the 
Bioeconomy. 

31 

6. Hodge, Brukas 
and Giurca 
(2017). 

Qualitative Investigates the Bioeconomy perceptions of forest owners, forest 
industry actors and NGOs in Sweden. Based on the cognitive and 
ideological dimensions, analyses the extent to which Bioeconomy 
serves as a bridge concept, a dividing concept or a boundary 
object. 

31 

7. Temmes and 
Peck (2020) 

Review Develops a review of the existing literature on the concepts of 
Bioeconomy, Circular Economy and Biorefinery to synthesize a 
set of principles using for this purpose a set of 22 forest 
biorefinery initiatives in Finland and Sweden, with high levels of 
socio-economic and environmental performance. 

24 

8. Pätäri et al. 
(2017) 

Quantitative Examines students' perceptions, as future consumers, of 
Corporate Social Responsibility (CSR) and the future of the 
forestry industry. Using research data from three countries, tests 
how personal values, general support for CSR and the variables 
nationality, gender, age and field of study are associated with 
students' perceptions of the overall sustainability and specific 
performance of social and environmental sustainability in the 
forestry industry. 

23 

9. Wensing, 
Carraresi and 
Bröring (2019) 

Quantitative Explores factors that drive farmers' interest in valuing by-
products using the Value-Belief-Norm theory. Identifies factors 
that influence farmers' decisions to adopt new practices aimed at 
promoting the Bioeconomy. The results suggest that the value-
belief-norm theory is a relevant framework, in the agricultural 
domain, to predict the interest of farmers in the valorisation of 
vegetable by-products. The results also indicate that an 
ecological worldview is potentially relevant to model farmers' 
perception of the contextual conditions aimed at fostering the 
Bioeconomy. 

22 

10. Longhurst et 
al.  (2019). 

Experimental Through risk assessment (estimated residual microbiological 
and chemical), explores the safety assurance of consumer and 
brand-sensitive food sectors in an attempt to declassify, as waste, 
quality-assured compost made at the source and anaerobic 
products consumed in the UK. That is, measures the risks 
inherent to the waste that is recovered and reused as products. 
Concludes that quality-assured, source-originated products, 
applied to land products, under UK quality protocols and waste 
processing standards, pose negligible risks to human and animal, 
environmental and of crop, as long as the risk management 
controls and protocols established within the standards are 
respected. 
 

21 

11. Stern et al. Quantitative Explores how the Bioeconomy is perceived, understood and 20 



Journal of Economics Studies and Research                                                                                                                            10 
____________________________________________________________________________________ 

_______________________ 

Maria Isabel Barreiro RIBEIRO, Cecília Eduarda GnoattoTOMAZINI, Miguel Ângelo PERONDI and António José 
Gonçalves FERNANDES, Journal of Economics Studies and Research, DOI: 10.5171/2023. 629061 

(2018a) and 
Qualitative 

evaluated by the public (students, employees, farmers and 
pensioners from Austria). The results indicate that the concept of 
Bioeconomy is associated with several themes and visions that 
have negative or positive implications. Furthermore, there is a 
division between two visions of Bioeconomy, a technological and 
industrial vision and a vision defined by regional 
environmentalism. The feasibility of a future Bioeconomy is 
identified as the most critical aspect. Sustainable consumption 
was mentioned as an important topic in the Bioeconomy, a result 
that may be of particular interest in creating an inclusive 
Bioeconomy, as it requires the active involvement of consumers. 
The study also shows that farmers tend to believe that the 
Bioeconomy will lead to more social inequality. 

12. Stern et al. 
(2018b) 

Quantitative Investigates perceptions related to forest sector innovations of 
13 current and new products and services related to the 
Bioeconomy. According to the authors, since 2000, the forestry 
sector has produced innovations related to wood construction 
systems, building materials and wood blends, with a decline over 
the next 15 years in innovations related to biofuels and paper 
products. Concludes that the European forestry sector has future 
potential in wood construction. However, the discrepancy in 
participants' perceptions of innovation in the forest sector 
requires strengthening the research and development of the 
industry, as well as improving society's awareness and better 
communication about the innovation projects that have been 
implemented. 

19 

13. Thomas et al. 
(2018) 

Quantitative Measures the levels of awareness and perceptions about 
different types of aquaculture and about reactions to a scenario 
that describes future developments in aquaculture on the West 
Coast of Sweden. In general, the respondents were favourable to 
the defined scenario. Furthermore, it was found that the high 
awareness group tended to be more supportive than the low or 
medium awareness groups. This way, the authors suggest the 
benefits of raising awareness to reduce public aversion and 
support the sustainable development of aquaculture. 

18 

14. Korhonen, 
Koskivaara & 
Toppinen (2020) 

Qualitative Assesses the understanding and perception on the definition of 
the Bioeconomy by actors in Finland as well as defines future 
paths on the Bioeconomy using fibre-based packaging. Three 
characteristics of sustainable packaging were identified, namely, 
compatibility with the circular production-consumption system, 
meeting the heterogeneous needs of consumers and supporting 
sustainable lifestyles using closed circuits. 

17 

15. Kylkilahti et 
al. (2020) 

Quantitative Explores Finnish students' perceptions of the construction of 
multi-storey wooden buildings, relating familiarity with this type 
of buildings and perceptions with 'consumption styles'. 

16 

 

As can be seen in Table 1, of the articles that are 
part of the h-index, five are quantitative in nature. 
This type of study uses quantitative methods and 
statistical inference in order to extrapolate the 

results of a sample to the population. In this 
context, the quantitative study makes it possible 
to draw conclusions that can be extrapolated to a 
larger group than the one investigated. Five are 
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qualitative in nature, that is, the authors try to 
broadly study and understand certain behaviours 
through the collection of narrative data, analysing 
the individual preferences of one or few elements 
that are the object of study, deepening, in this way, 
knowledge about them. Three studies consist of 
reviews of the existing literature. One study uses a 
mixed approach (quantitative and qualitative). 
Finally, there was one study of experimental 
nature, in which the authors try to obtain data 
through the manipulation of variables related to 
the object of study, namely, the microbiological 
and chemical analysis of consumption goods. 

The most cited article, with 68 citations, consisted 
of a review and was developed by Zabaniotou 
(2018). The author argues that, in the context of 
the Circular Economy, the global bioenergy sector 
faces challenges, leveraged by the increased 
demand for biomaterials. According to the author, 
sustainable bioenergy paths should be selected 
based on high efficiency, closed loops and the 
concepts of waterfall and integrated biorefineries. 
At a regional level, bioenergy systems can be 
integrated into cascade biorefinery models or can 
offer waste management solutions through 
decentralized, autonomous and bespoke systems. 
Furthermore, the author argues that when 
redesigning the bioenergy sector, local knowledge, 
public health and community resilience should not 
be neglected. He adds that socio-environmental 
benefits must be considered when approaching 
the viability of bioenergy producers. In the 
author's opinion, social acceptance can be 
improved if there is a better understanding of 
scientific and technical issues. 

The most recent articles that are part of the h15-
index were published in 2020. The first one was 
based on a review of the existing literature on the 
concepts of Bioeconomy, Circular Economy and 
Biorefinery to summarize a set of principles of 22 
forest biorefinery initiatives in Finland and 
Sweden, with high levels of socio-economic and 
environmental performance. In this study, the 
authors concluded that the expectations of greater 
added value of products and greater sustainability 
with the use of closed circuits are rarely met. In 
other words, very few characteristics were found 
compatible with the circular Bioeconomy view 

(Temmes & Peck, 2020). The second article 
consisted of a qualitative study, which was based 
on 14 thematic interviews on Bioeconomy, carried 
out within members of the network of actors in 
Finland. The results showed that, in relation to the 
concept of Bioeconomy, opinions diverged widely. 
On the one hand, there are those who parallel the 
concept of Bioeconomy with the concept of a 
“Trojan horse”, that is, a new term to promote old 
political agendas, a totally new way of organizing 
a sustainable future. On the other hand, there are 
those who have a more sociological view of the 
concept, incorporating the Circular Economy and 
decoupling the use of resources from economic 
benefits. Furthermore, few respondents 
considered the more resource-efficient path of 
technological development as a more likely 
outcome for the fibre-based packaging business. 
Respondents considered that both social and 
technological innovations are, mutually, necessary 
to create more sustainable packaging production 
and consumption patterns. Finally, they identified 
three characteristics of sustainable packaging, 
namely, compatibility with the circular 
production-consumption system, satisfying the 
heterogeneous needs of consumers and 
supporting sustainable lifestyles (Korhonen, 
Koskivaara & Toppinen, 2020). The third article, 
of quantitative nature, aimed to know the 
consumers’ perceptions in relation to wood as an 
urban construction material for multi-storey 
buildings. The results indicate that the aesthetic 
appearance of wooden multi-story buildings is 
more appreciated by frugal and responsible 
consumers, while comfort, environmental 
friendliness and longevity are important factors 
for consumers who were identified as 'conscious 
spenders'. According to the authors, young 
consumers who are already familiar with the use 
of wood in housing strongly contribute to a 
successful Bioeconomy in the urban context 
(Kylkilahti et al., 2020). 

Analysis of thematic areas 

Taking into account the analysis of thematic areas 
and using the VOSviewer software, version 1.6.18, 
using the binary counting method that selects only 
the documents where the words appear, a total of 
2327 words were identified. Subsequently, the 
number of occurrences of a word in the total of 
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analysed documents (67 articles) was defined as 
five, resulting in a total of 98 words. Of these, 
words with more than 60% relevance were 

selected, resulting in a total of 59 words, 
distributed across four thematic clusters (Figure 
7). 

 

 
 

Fig 7. Words distributed by thematic clusters 

 
The first cluster is composed of eighteen words 
(red colour in Figure 8), namely, actor, biomass, 
conflict, economy, Europe, farmer, gap, Germany, 
interview, lack, measure, number, practice, 
science, Slovakia, view, willingness, wood. This 
cluster included articles related to the perceptions 
about the Bioeconomy of the stakeholders from 
the timber sector and the different actors from the 
field of forestry action closest to the Bioeconomy 
field. In a study carried out in Germany, the 
authors identified different perceptions and 
interpretations of the Bioeconomy, often linked to 
political demands. The authors grouped the 
perspectives into two groups. The first group 
considers the forest as the primary production site 
and advocates adequate forest management. The 
second group refers to wood as the most 
important raw material for the Bioeconomy and 
requires the safety and planning necessary for 
harvesting (Hafner et al., 2020). 
 
Giurca and Späth (2017) carried out an empirical 
analysis on the development of lignocellulosic 
biorefineries in Germany. The authors intended to 
make known the perceptions and implications of 
the Bioeconomy for the forestry and timber sector. 
In this study, special relevance was given to the 
perceptions of the most involved actors (forest 
and timber industry, chemical industry and energy 

sector), especially with regard to innovation. The 
authors concluded that this emerging area offers 
opportunities, however, internal and external 
weaknesses of the system were identified, namely, 
fragmented policies, formation of underdeveloped 
markets, technological immaturity, incomplete 
networks of actors, among others, which should 
be addressed and overtaken. 
 
In this cluster, articles related to the use of wood 
in construction were also included. According to 
Karjalainen and Ilgın (2021), due to increasing 
urbanization, the need for sustainable housing, for 
example wooden housing, is growing in Finland. In 
the authors' opinion, understanding residents' 
perceptions plays a critical role in the transition to 
sustainable housing as an important part of the 
Bioeconomy. In this study, the authors analysed 
the change over time in Finnish residents' 
attitudes towards multi-storey wooden apartment 
buildings. For this purpose, results from surveys of 
residents in 1998-1999 and 2017 were used and 
compared with each other. The results mainly 
highlighted that: (1) residents' attitudes towards 
wooden apartment buildings remained positive 
over time; (2) participants in both surveys were 
satisfied with the functionality of the apartments; 
(3) the positive perception regarding sound 
insulation, indoor climate and cosiness did not 
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change over time; (4) the dominant preferences of 
moving to one and two-story twin houses 
gradually gave way to two-story buildings and 
dwellings; (5) the demand for wooden buildings 

or apartments has increased over time; and (6) 
while fire and environmental properties were 
evaluated positively, impact sound insulation was 
still seen as an issue. 

 

 
 

Fig 8. Map of the associations between the words grouped into thematic clusters 

 
The second cluster included fourteen words 
(green colour in Figure 8), namely, bioeconomy 
perceptions, biofuel, data, forest sector, future, 
group, importance, information, opinion, order, 
respondent, society, student, type. In general, this 
cluster included articles related to the perception 
about the Bioeconomy by Civil Society, in general, 
and higher education students, in particular, as 
well as their opinions on the importance of the 
forestry sector for the Bioeconomy. According to 
Hodge, Brukas and Giurca (2017), Bioeconomy is a 
concept widely accepted and perceived as a 
natural extension of the forestry model. Forests 
play an increasing role in bioeconomy policies, 
providing the raw material for bio-based products 
(Baublyte et al., 2019; Ranacher, Ludvig & 
Schwarzbauer, 2019). For example, bioenergy 
produced from perennial raw materials, such as 
woody biomass, can serve as an opportunity to 
strengthen local and regional economies and also 
jointly produce diverse environmental services 
(Hand & Tyndall, 2018). In addition, wood-based 
innovations can substantially contribute to the 

Bioeconomy and future competitiveness of the 
forest-based sector (Ranacher et al., 2018). 
 
On the other hand, the availability of 
underexploited agricultural residues opens the 
opportunity to provide for the production of 
bioethanol. National implementation of waste in 
biofuels can potentially boost the Bioeconomy and 
mitigation of greenhouse gases, but requires 
multi-stakeholder involvement in the 
development of effective coordinated 
recommendations and policies (Jusakulvijit, 
Bezama & Thrän, 2021; Giurca & Spath, 2017). For 
future sustainable bioenergy, the inclusion of 
stakeholder views in the development of 
recommendations and policies for advanced 
bioenergy can result in multifaceted scenarios that 
can be linked to social acceptance providing 
benefits to all relevant actors. 
 
Short rotation plantations can also make an 
important contribution to the Bioeconomy, 
satisfying the growing demand for raw material 



Journal of Economics Studies and Research                                                                                                                            14 
____________________________________________________________________________________ 

_______________________ 

Maria Isabel Barreiro RIBEIRO, Cecília Eduarda GnoattoTOMAZINI, Miguel Ângelo PERONDI and António José 
Gonçalves FERNANDES, Journal of Economics Studies and Research, DOI: 10.5171/2023. 629061 

(wood) and strengthening the rural economy. On 
the other hand, marginal lands are considered a 
promising option to produce biomass avoiding 
land use conflicts with food producers (Ranacher 
et al., 2021). In this context, it is important to 
mention the study developed by Tyndall, Schulte 
and Hall (2011). Given the substantial growth in 
demand for biofuels in the United States and 
although corn kernels continue, according to the 
authors, to constitute the primary feedstock for 
biofuel production, it is unlikely that a single 
biomass feedstock will meet to all the needs of the 
bioenergy market. Therefore, the authors sought 
to understand, with foresters from 5 states 
(Illinois, Iowa, Minnesota, Missouri and 
Wisconsin), that other types of available woody 
materials could sustain the biomass market. 
According to foresters, the physical abundance of 
low-cost cellulosic raw material resulting from 
crop residues can function as raw material for 
energy production. 
 
In a study carried out in Slovakia on the concept of 
Bioeconomy (Navrátilová, Výboštok & Šálka, 
2021), which involved 13 stakeholders, 
representatives of public and private 
organizations, from various sectors close to the 
Bioeconomy, forestry was considered a key sector 
for the Bioeconomy. The same results were 
obtained by Masiero et al. (2020). 
 
According to Navrátilová, Výboštok and Šálka 
(2021), the success or not of the forest-based 
Bioeconomy depends, a lot, on the perception and 
attitudes of stakeholders towards the concept. 
According to the participants in this study, the 
forest-based Bioeconomy brings more 
opportunities for the forestry and wood 
processing sector, economy, industry, nature 
protection than risks. However, a significant threat 
was identified, that is, forestry actors do not feel 
sufficiently involved in the Bioeconomy 
discussion. In this sense, the authors concluded 
that for the Bioeconomy to fulfil its role as an “all-
purpose weapon”, there is an urgent need to 
establish a more precise and concise political 
orientation and to involve all interested parties in 
the discussion (Navrátilová, Výboštok & Šálka, 
2021). 
 
The third cluster consisted of fourteen words 
(blue colour in Figure 8), namely, case, circular 
bioeconomy, citizen, dimension, discourse, energy, 

Finland, framework (scenario), goal, innovation, 
sustainable bioeconomy, transformation, 
understanding, way. The third cluster comprised 
articles that consider the Bioeconomy to be the 
innovative way to go in order to ensure the 
sustainability of the planet, highlighting the 
importance of knowing the perceptions and 
raising awareness of all strategic groups to ensure 
the successful transition to the Bioeconomy. The 
sectors of activity most directly involved have 
strong innovation potential as they profit from the 
knowledge and achievements of a wide range of 
sciences, including life sciences, ecology and food 
science, applied and industrial technologies of 
biotechnology and nanotechnology, and local and 
tacit knowledge (European Commission, 
Directorate-General for Research and Innovation, 
2018). Therefore, Bioeconomy can be defined as “a 
new paradigm whose objective is to create, build 
and modernize an economic system based on the 
sustainable use of renewable biological resources” 
(Aguilar, Twardowski & Wohlgemuth, 2019). 
 
Finally, the fourth cluster included thirteen words, 
namely, addition, analysis, attitude, bio, change, 
circular economy, consumer, food, product, public 
perception, sample, time and topic (yellow colour 
in Figure 8). In the fourth cluster, articles related 
to the perception of the Bioeconomy, consumer 
attitudes and behaviours regarding the acceptance 
of new bio food products resulting from the 
circular economy were included. In the opinion of 
Tsimitri et al. (2022), the exploitation of agro-food 
industrial by-products for the production of new 
foods is considered a promising strategy within 
the scope of policies to promote the Bioeconomy 
and Circular Economy. However, and despite the 
potential of new foods derived from agro-food 
industrial by-products, according to the authors, 
more information is needed on their use to 
increase consumer confidence. 
 
A study developed in Finland involved 50 
consumers and aimed to understand consumer 
behaviour, motivations, concerns and intentions 
related to bio-based products and brands taking 
into account a global concern approach associated 
with the sustainability of the Bioeconomy. In this 
research, the sustainability framework was built 
around four topics: (1) consumer awareness, (2) 
illustrated examples and consumer acceptance, 
(3) consumption habits and (4) future 
consumption behaviour. The main findings 
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indicate that Finnish consumers were extremely 
well informed about the bio-based concept and 
were more confident in domestic regional brands. 
Throughout the survey, consumers highlighted the 
role of companies and called for sensible science-
based communication on sustainability aspects. 
Finally, the results led to consider as value-
sensitive consumer insights, the construction of 
environmental impact assessment measures, to be 
taken into account in decision making 
(Kymäläinen et al., 2022). 
 
Mehta et al. (2021) developed an exploratory 
study in Belfast, Northern Ireland, which aimed to 
investigate the perceptions and opinions of three 
stakeholder groups on the use of bio-based 
plastics, namely, environmental professionals and 
plastic processors, university students, and 
consumers. During the focus groups (25 
participants in total), samples of bio-based 
plastics were presented, including monolayer and 
multilayer based on starch and PET plastic 
(polyethylene terephthalate). A qualitative 
analysis using the framework method revealed 
that environmental professionals and plastic 
processors were aware of the benefits of bio-
based plastics, for example, the reduction in the 
use of fossil fuels and the challenges, which 
include the use of agricultural land for substrates 
of biomass and possible contamination of current 
conventional plastic recycling streams. Although 
there was a general lack of knowledge among 
students and consumers about bio-based plastics, 
they conveyed their beliefs that the use of 
agricultural waste will lead to closed-loop 
systems, resulting in a balanced approach to 
production and waste management. Some 
students and consumers raised concerns about 
food contamination by bio-based packaging 
prepared from slaughterhouse waste. However, 
these participants supported the use of this waste 
in the production of bio-based plastics for non-
food contact items. Furthermore, students and 
consumers and some of the environmental 
professionals and plastic processors were 
reluctant to pay more for bio-based plastics. 
Finally, the results indicate that bio-based plastics 
manufacturers can benefit from informing 
consumers about the environmental impacts of 
parameters such as production processes and raw 
materials. According to these participants, this 

information must be provided and incorporated 
into the labelling. 
 
Conclusions 

The transformation of the way in which societies 
are organized based on the Bioeconomy offers the 
opportunity to achieve more sustainability 
through the adoption of new approaches to deal 
with future challenges. However, for it to be 
successfully implemented, it is important that all 
strategic groups are involved in the discussion 
and decision-making. 

This study involved a bibliometric analysis, on the 
perception of strategic groups about the 
Bioeconomy, based on 67 articles selected from 
the Scopus database. The objective was to group 
the literature into clusters of thematic areas. In 
this context, four clusters were identified. The first 
cluster comprised the articles referring to the 
perceptions about the Bioeconomy of the 
stakeholders in the timber sector and of the 
different actors in the field of forestry action 
closest to the Bioeconomy area. The second 
cluster included articles related to the perception 
of the Bioeconomy by stakeholders, namely, Civil 
Society, in general, and higher education students, 
in particular, as well as their opinions on the 
importance of the forestry sector for the 
Bioeconomy. The third cluster comprised articles 
that consider the Bioeconomy to be the innovative 
way to go to ensure the sustainability of the 
planet, which highlights the importance of 
knowing the perceptions and raising awareness of 
all strategic groups to ensure the successful 
transition to the Bioeconomy. Finally, the fourth 
cluster included articles related to the perception 
of the Bioeconomy, consumer attitudes and 
behaviours regarding the acceptance of new 
biofood products resulting from the Circular 
Economy. 

Taking into account the clusters found, the line of 
research on the perceptions of higher education 
students on Bioeconomy stands out as very 
promising. As argued by Výbošt'ok et al. (2022), 
the social transition from linear economics to 
Bioeconomy requires the involvement of all 
stakeholders, especially young people, current and 



Journal of Economics Studies and Research                                                                                                                            16 
____________________________________________________________________________________ 

_______________________ 

Maria Isabel Barreiro RIBEIRO, Cecília Eduarda GnoattoTOMAZINI, Miguel Ângelo PERONDI and António José 
Gonçalves FERNANDES, Journal of Economics Studies and Research, DOI: 10.5171/2023. 629061 

future consumers, and also future managers of 
this new area, which is why their involvement in 
the discussion, decision-making process and study 
of perceptions about the Bioeconomy is so 
important. Therefore, in the future, it is proposed 
to develop empirical research to analyse the 
perceptions and the level of knowledge about 
Bioeconomy in higher education students in 
Portugal and Brazil. Additionally, it is intended to 
know if there are, statistically, significant 
differences in the level of knowledge and 
perceptions about Bioeconomy, taking into 
account the scientific area of the degree they 
attend and the sociodemographic variables 
(nationality, gender, age, household size, 
residence and household income). 

This research had some limitations. On the one 
hand, it was only supported by articles from the 
Scopus database. Despite being considered the 
most comprehensive bibliometric database in 
terms of peer-reviewed publications, there are 
other international databases that were excluded, 
namely, Web of Science, Scielo, among others. On 
the other hand, a filter was used to select only 
documents of the “Article” and “Review” type, 
excluding other types of documents, namely 
books, book chapters and conference documents.  

This study highlights trends and developments in 
publications on stakeholders' perceptions 
regarding the Bioeconomy and can help 
researchers to understand the state of the art in 
order to contribute to the development of future 
lines of research in this relatively recent topic. In 
practical terms, this study helps to raise 
awareness and inform readers about the need to 
adopt a more sustainable way of organizing 
Societies. 
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